M CROELECTRONI C DEVI CES AND METHODS FOR PACKAG NG M CRCELECTRONI C DEVI CES
TECFHNI CAL FI ELD The present invention relates to packagi ng mcroel ectronic
devices and, in particular, nmethods for packagi ng m croel ectronic devices
at the'mafer | evel and mcroelectronic devices formed by such nethods.
BACKGROUND M croel ectronic devices are used in cell phones, pagers,
personal digital assistants, conputers, and nmany ot her products. A
packaged m croel ectronic device can include a mcroelectronic die, an

i nt erposer substrate or lead frame attached to the die, and a nol ded
casing around the die. The microelectronic die generally has an integrated
circuit and a plurality of bond-pads coupled to the integrated circuit.

The bond- pads aw-m@EQEcq‘FwM@DmEsmomﬁmob%rmﬁwcm@mcate or |ead
franme. The inter poser substrate can also include ball-pads coupled to the

termnal sby traces in a di MCROELECHRONK DEMICESr ay of solder balls is
configured so that each solder ball contacts a corresponding ball-pad to
define a "ball-grid array." Packaged m croel ectronic devices with
ball-grid arrays are generally higher grade packages that have | ower

profiles aftrf} hmlg rpcounts than conventional packages that use a |ead
frame. Package mcroelrectroni c devices are typically made by (a) formng a

plurality of dies on a semi conductor wafer, (b) cutting the wafer to
si ngul ate t he Tdegyes¢nt)inegntivrhictafes mmipai:khwrhg diigreelectranici dﬁmm in

substrat e, ondj t he . bond- the dies.to t | s of
She’t ni or paclhid PO IR bR Eaind BitradEdttic HBvick 2 1o WiaterleHel B g
conpound. mlbrdefadﬂaﬂiwd@fceslfofmeammthoéaand expensive to nmount '

i ndi vidual dies to interposer substrates or |lead franmes- Al so, as the

demand fo { [..Rln counts and small er packages increases, it becones
nore di ffh@@@eﬁgl‘mﬁm robust wire-bonds that can withstand the forces

invol ved in nolding processes. Mreover, the handling processes for
at tachi ng Microelectronic devices are used in cell phones, pagers, personal digital

assistants, computers, and many other products. A packaged microelectronic
device can include a microelectronic die, an interposer substrate or lead frame
attached to the die, and a molded casing around the die. The microelectronic die
generally has an integrated circuit and a plurality of bond-pads coupled to the
integrated circuit. The bond-pad% are coupled to terminals on the interposer
substrate or lead frame. The interposer substrate can also include ball-pads
coupled to the terminals by traces in a dielectric material. An array of solder balls
is configured so that each solder ball contacts a corresponding ball-pad to define
a "ball-grid array." Packaged microelectronic devices with ball-grid arrays are
- generally higher grade packages that have lower profiles and higher pin counts-
than conventional packages that use a lead frame.

Packaged microelectronic qiavices are typically made by (a) forming a
plurality of dies on a semiconductar wafer, (b) cutting the wafer to singulate the
dies, (c) attaching individual dies to an interposer substrate, (d) wire-bonding the
bond-pads of the dies to the terminals of the interposer substrate, and (e)
encapstilating the dies with a molding compound. It is, however, time consuming |
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j ndividual dies to interposer substrates or |ead franes may damage the bare
di es. Packagi ng processes, therefore, have becone a significant factor in
produci ng sem conductor devices and ot her types of mcroelectronic

devi ces. Anot her process for packaging mcroel ectronic devices is

waf er -1 evel packaging. In wafer-|evel packaging, a plurality of

m croel ectronic dies are forned on a wafer, and then a redistribution

| ayer is f%ﬂ%’kﬁéﬁ@fvettbemgbﬁsmd%af skl & k{téﬁ%u‘s@rnsu F‘:ﬁe%@? léaodg%%gt ric

layer, a plurality of ball-pad arrays on't elec ayer
conduct i ve Alsacass thawdemandufer dfmghercplha;mmtst aad samalewqmﬁkegeé Gncréadisviidual

- h b ed
cor r eopond RGPS ek AR ar b BGR Wisinds (6t i vbRiredidorces
cor r espondirf@iveondms Efode|§‘§e§0rl\ﬁr§‘r§89é}d hgh& r@/ p&%ﬁ%&i&ln g‘fe%{?gﬁﬁlgt .

After forming the redistribution [ayer oh
stenci |l i ng! dma{ediemm@tarposm subrs&atesrms’.satframeswh@edamagé ¢heobdre dide
|

i ndi vi dual ads The s ]J S then reflowed to formsma
sol der bal Pég‘fﬁ Mg AORESSER: BFPDta‘P%V%E?@%@sSIQNﬁC@m facdprinngrodieingol der
ball's, t heséﬁfo@hdu&oﬁﬁ@@é@@éﬁ&' oﬁrtérﬁ rﬁtn’ﬁc:lt&é?edtl%wié’&iéw@és m croel ectroni ¢

devi ces from one anot her. Wafer ackaging is a promsing devel opnent
for ‘i ncreasi ng Angthel gqiogessarior rm&ag;mg trirmoelestromf: Havicba cisuwalg-level

m cr oel ect evice ackagi di | dual dies with a
redistri bué?%n%in% f @F&e?ée‘é‘%]t E‘?‘?% %va‘ﬁ'értaé‘g’t CHefleclienic ey ase,

sophi st i caloatded em @wmletcfawd tﬁéﬁ@ﬁéﬂnﬁtﬁbutﬂﬁh@y@#‘%sfd?ﬁi@d%er t!ﬁ@%éso rpem
smal l er arrays . of solder balls. Additionall y, wafer-level packaging s an

ef fici ent TSASEERLion,lgyesngs| aaii@@qtélr:ylam@rc len gbsatity pofuball-pey ataydi es the her eby

reduci n ectronic devices
can al sg (t\)(gé%?g% g%'n%/n%a‘gd@g& ! %gggiﬁ %?P ﬁbelfg%eg 'wgr@?éareac%%?q S‘? ci al
subst r at e individnel balt-padis:df the bnllﬁmdaiarra)twt Eadhealugad apraplis @ﬁhhéyd g{,er a

m croel ectroni c _di.es | er that couples the -2 dies

f
t oget her . PHESBYING; c@? aﬂ”£hhl?stg$hgl %dﬁ é" FEATRY greyceidpladite car@ép%mhng t is
at tached tontisacsChf e SofiesBbnding dlb sy HRtlctiveNGabaSK Ahderdhidd B es 1S

t hi nned ~ redisiribution iayer on the wafer, a highly accurate stenciling machine deposits
discrete masses of solder paste onta the individual bali-pads. The solder paste is
then reflowed to form small solder balls or “solder bumips” on the ball-pads. After
forming the solder balls, the wafer is singulated to separate the individual
microelectronic devices from one another.

Wafer-level packaging is a promising development for increasing efficiency
and reducing the cost of manufacturing microelectronic devices. By ‘“pre-
‘packaging” individual dies with a redistribution layer before cutting the wafers to
singulate the dies, sophisticated semiconductor processing techniques can be
used to form smaller arrays of solder balls. Additionally, wafer-level packaging is
an efficient process that simultaneously packages a plurality of dies, thereby
reducing costs and increasing throughput.
Packaged microelectronic devices can also be produced by "buiid-up"
packaging. For example, a éacriﬁi:%él subsfrate can be attached to a panel that
includes a plurality of microelectronic dies and an organic filler that couples the
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and a ceramc layer is attached to the back side. The sacrificial substrate
Is then renoved fromthe active side of the dies and build-up |ayers or a
redistribution layer is formed on the active side of the dies. The
bui | d-up packagi ng process, however, has several drawbacks. For exanpl e,
the build-up process is relatively expensive and may not be used on

equi pnent set up for circular substrates. Furthernore, the resulting

packaged i&d @SdaRREr ONfte Qﬁ&ﬂiﬁtﬁ@ogﬁ%ﬁt{}% t?gc;re'ﬁ:eﬂéivg 08 ahfiP o‘?gac %ﬁ?ﬁ{ g%her

to reduce the surface area or e "devi ces on
circuit bo&tlached tothei acfive, side nétlee diesa Meddthetiacknsigé fof Ghediesdd thinned

cost-effective proces to.{ia kage, , mi croel ectronic devices that are
st ackabl e. 2EOMVRRRTIGFyep/ SHtartTacipche beik Sicley; Fiop Saer icoAlcLBSHRIEHD Eert or

packagi ng réhsvae b Eti |56 al 1 oni i ces,.f,0 d by
such met ho&s. miﬁiﬁﬁ?&é‘%’f}ﬁ% ?‘fn@]%n I%%ﬂ??@ﬁg@%rﬁl%&& BEdéStﬂ@ﬁEW@d for
packagi ng layeciigmed vorthe adbve siels dfriiad didisng mi cr oel ectroni ¢ dies having a

first side with ﬁ lcpl.l ral ity of bond-pads and a second side opposite the
first side, In ONB Lléﬁfﬂbe ging rpro SPWeENE. Juss SpYYel @rawpackpl ured ity

of singula ' OR ' [ aXe FIRYA ' Q. a
Suppor . moreanPe, MBI IRePs 35 1ol ABehaifo o el i ¢4, Bed 265,
mermber wi t @Quipdiest set upcfor ajrenilar substratey. aFphthembdrty tiod reduliing backigiedt he
dielectric_l r between.the dies, .and fabricating a plurality of
Conduot | veTHRECPHEGRMESORGY Mt HReSackHE OB JRB R e4H6 oVene ridiipepiie

el ectri cal suffsralfiedbri*tdtpintt of the HQ}!EE%@ og.saoﬁﬁﬁteafcikmt%cg@g?\'rc%:ﬂa‘tmgly,

providing the dies includes formng ies on a mcro onic
wor kpi ece tHAER cist & mpechdoni amoeffisiantosnd wostigifestivet procespatat patkagedi es

can be- spansi anar g e iRHe b 8BekeB® 1 " of ool cct roni . wor kpi ece

and a second di stance on the support nmenber. The second distance -3 is
greater tHAMMARYirst distance such that the dies are spaced farther apart

from
' The present invention is directed toward methods for packaging

microelectronic devices and microelectronic devices formed by such methods.
One aspect of the invention is directed toward a method for packaging
microelectronic devices including microelectronic dies having a first side with a
plurality of bond-pads and a second side opposite the first side, In one
embodiment, the method includes providing a plurality of singulated
microelectronic dies, coupling the individual dies to a support member, covering
the dies and at least a partion of the support member with a dielectric layer,
forming a plurality of vias through the dielectric layer between the dies, and
fabricating a plurality of canductivé links in comesponding vias. The conductive
links can be electrically coupled to the dies.

In one aspect of this embodiment, providing the dies includes forming the
dies on a microelectronic workpiece and cutting the microelectronic warkpiece to
separale the dies from each other before coupling the dies to the support

‘member. The dies can be spaced apart by a first distance on the microelectronic

workpiece and a second distance on the support member. The second distance
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each other on the support nenber than when they are part of the workpiece.
In another aspect of this enbodi ment the method can include form ng
apertures in the support nmenber that are aligned with correspondi ng vias
in the dielectric layer. The conductive links can extend into the
apertures. |In another aspect of this enbodi nent, the nethod can include
renovi ng the support nenber fromthe dies and the dielectric |ayer.

Anot her asisegleatt thire theien distandss sAE Bk @5k HRWAHE shaebl fatthéyat from
m croel ectroni ¢ devices. |In one enbodi nent, the mcroel ectroni c devi ces

i ncl ude aegrelbsmer ondhe suppartgnemier therowhen thayesrecpard of ti‘ledweémcampl lad to

por 1 on of “ReEEE BSect Bt NE GBS ien ARG rhiEha ol 46iiRn d0enfs 2pBiites T

ext endi ng theosugpdri dmisst thae arefalighed WitlelceplespEndiAy YViad Gn 3hs SHOBG EUfface
of the dielectric layer- The dies include an integrated circuit an

plurality lg¥ehohae ﬁaaéuqatw@plnré@ ¢an eNendrintedhatangritires uin anotined aspect of

embod menc1% REed et ARAERCB T L Tpib b b8 SRPRIREERACkoIES | nie

are at I&ﬂsﬁapdlthediellactmmgsed in correspondi ng apertures. In another
aspect of this enbodinent, the devices further include a cover over at

| east a porti oWth@SPGFEI%fcttF?C 'W‘@}"&‘P” fsn difpsterdr toxegsdca gilunahitys of
enbodi mentp, &&bﬁn%&%@ﬁegwwé.t r| jl mecoﬁlbﬁtjlé'@r{)%% nﬁa&i&[ g.ﬁ&ﬂ’ gr on

the support are e orrespon
conduct i vea Isupkart ridmberds pim;ahtyotof lreicaddlgniemiovidids ichapleantl lid \sezppbﬁt nks.
BRI EF DESCRI PTI ON WNGS Fi ggr es 1A-1F illustrate various stages

on 5 ot hORETIbeTs 2. Glelecitc ThYRl OWRToler Bies anibal (st 4 PALEYT Oh 4% SHPPAt ooe
embodi rrentmérﬁbém%nurwgmramg of &Jrﬁ‘xb&ﬁvéﬁnksseﬁeﬁﬁﬂﬁ SurfeRS Hr Y&t | onal

?”if&mca? il
view of a mcroel ectronic wor kpi ece having a m croel ectronic
d| es. -4 dRlgelrie layerite & secordrauifecs iofidhe d(&imtsedayalfnaThmdms picllepdrur al ity

it g BB ot tnioE plebfity 8f b8SEbAGs BopMEd to" e Rl i, '
and the conductive links are disposed between the dies. In one aspect of this
embodiment, the support member includes apertures and the conductive links are
at least partially disposed in corresponding apertures. In another aspect of this
embodiment, the devices further include a cover over at [east a portion of the
dielectric layer. In ancther aspect ;Jf this embodiment, the devices further include
a plurality of pads in and/or on the support member that are electrically coupled to
corresponding conductive links. The pads may not be aligned with the conductive

links.
BRIEF DESCRIPTION OF THE DRAWINGS

Figures 1A-1F illustrate various stages in a method of packaging
microelectronic devices in accordance with one embodiment of the invention.

Figure 1A is a schematic side cross-sectional view of a microelectronic
workpiece having a plurality of microelectronic dies.



jrenmber. Figure 1 Cis a schematic side cross-sectional view of the
m croel ectronic devices after formng a plurality of conductive |ines.
Figure 1D is a schematic side cross-sectional view of the mcroelectronic

devices after formng a plurality of ball-pads and a plurality of
conductive links. Figure 1E is a schematic side cross-sectional view of
the mcroel ectronic devices after formng a second portion of the

conductive |inkg;Jn,t Supp mher. Figure l1F js:a schematic side
cross-secti onal ?{gdg%v 0 'gngmgo e csr'%%lc_é‘& '%Efﬁh@r‘ate\)ﬁ'% <t FcpUHAR pop of
a | over ni migrekketroniai devieds efter Btﬂ@hﬁ]gztﬂesnﬁcréélaéﬁﬁﬁibcd%b% a_mounting
cross-sectional view of a plurality of " mcroelectronic devices In

accor danceM@MA¢ranot her enbodi nent of the invention. Figure 3 is a

schematic side t.] . ew: of lurality. of croel ectronic
devices in accofi(r?g?\%aeé\ﬁmgt%ggfﬁéoq'%{écr?\g@%ﬁ%ﬁg@ﬁ?ﬂ%ﬁX’ ohlas migrpeledisenisy LED
DESCRI PTI Gifevitees Aftdr formhing z0bI&ed1i98 of Corflfitivd hess several enbodi nents of

m croel ectroni c_ devices and nethods for packagi ng m croel ectroni c devi ces.

Many specific kigves 1B isfa sehemalisside crovesedtiomahvievd of the ecroetctronisi t h

ref erence i SE. r Al Jdhe.term"mcroel.ectronic rkpi ece, "
however , ii&lﬂcs%dgﬂ %ﬁ%ﬂéﬁ%ﬁﬂﬁg{f ﬁﬁ?ﬂh@agﬁﬁ%‘ﬂa Qf%éﬁtéf;?éﬁ%ﬁl@wea For in
whi ch mi croel edtigorel (E islavighesnatit siHemesastadhaloeue 86 thdl plicrosldRirage

el enents, read/wjte_ conponents, and other features are fabricated. For

exanpl e, ARVISHES &der BFMINg RoFRENEL Porticih ob ¢hes spnduetivec tinks waftee ssuppod. |
silicon onpgfbbi um arsenide wafers), glass substrates, insulative
substrates, and nmany other types of substrates. Many specific details of

several enbodi figure df tibeai rachetiatic aide cesssedihdbeliew Vot har efigiegnce to
dies in order to provide

m cr oel ectr.Qni evices.incl udin m croel ect roni [
a thoroug#'%f&%‘t"é‘f?ﬁ% %?tagg%qlgn_tgpgﬁﬁiw%pgo eqeqrigAeviceor di nary skil |l
in the art w | IFigurgepsisard.scReNRYEr sideN@Foss-sectional view of a plurality of
microelectronic devices in accordance with another embodiment of the invention.
Figure 3 is a schematic side cross-sectional view of a pluraiity of

microelectronic devices in accordance with another embodiment of the invention.
" DETAILED DESCRIPTION

The following disclosure describes several embodiments of microeiectronié
devices and methods for packaging microelectronic devices. Many specific
details of the present invention are described below with reference to
semiconductor devices, The term “microelectronic workpiece," however, is used
throughout to include substrates upon which andfor in which microelectronic
devices, micromechanical devices, data storage elements, readiwrite
components, and other features are fabricated. For example, microelectronic
workpieces can be semiconductor wafers (e.g., silicon or gallium arsenide
wafers), glass substrates, insulative substrates, and many other types of
substrates. Many specific details of several embodiments of the invention are
described below with reference to microelectronic devices including

microelectronic dies in order to provide a thorough understanding of such
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the iinvention may have other enbodiments wth additional elenents or
w thout several of the elenents shown and described with reference to the
enbodi ments of Figures 1A-3_ A Mcroel ectronic Devices and Met hods For
Packagi ng M croel ectronic Devices Figures 1A-1F illustrate various stages
in a method of packaging microelectronic devices in accordance with one
enbodi nent of the invention. Figure 1A, nore specifically, is a schematic
si de crossegbodiroents. A pevsoh ofl ordinanoekifGh HeNER WIRURBRbRSS, é}l%ﬁ&\é}n@ g

ua #bs- c).

plurality ﬁl@ m cri)el ectronl c dies 110 (identified indivi y as
The ni cr oel'EcVERIEN dHayshave othar emboedimenis withnaddjtienzs elementsi br WtRouR

first side r 4 electrically coupled to
t he i nt egr%%%eg @@E%‘%?@g m%é @‘i@%ﬁ‘&%ﬁo@‘é’%ﬁié‘emépt@e peodimests si de
116. The difdSighissd #k-8. t ypi cal ly individual conponents such that the
integrated,circyits 112 and bond-pads 114 are specific to each die 110. The
dies 110 ‘are fIBISRRRIEY heDavises caadt Methadsydid pPackadif? Micraglcatrbpigenent
in which the dh&ag e’lslo are spaced apart from each other by, at nost, a
first di stance"D'_After formng the dies 110, the mcroel ectronic

wor kpi ece 102 iFSgares dhetfy illusteste Aaribust StagjeBOiH 3 erfdhfodl &5 phtRaghpaur @

1B is a schenati % si.de cross-sectional viewof a plurality of

m cr oel ectPEHACHERIIC S&vicgs I0i A ey Wik Poe duabediment bﬁ)(tbeb)welhmaﬂ

attachi ng CIR6let di;es 1 paort ne 104. After

cutting trﬁa@agr EA| ece Q%é % 4 gﬁre %“%‘le{r@at@e%# F@JSISFF’?%E?%@ YiRw igft @

i ndi vi duaMiggeel Qs-‘é!'@mq orkpiecmd 02 uawngla prurémye il mr&gé@g[tr@,%l Qiedi Tgo ]
The

support nEoeatrebiid'sr Tl %mpalpetmm@ié‘s‘iﬁ icencipeiucl ass, o

ot her sui irdbdratedhitorediigl 812, PrRey &fde t n be t ape,
such as a @ﬁ&}é@m de tape or vvafer-rreouﬁﬁ ﬁgp{ﬁ ﬁ@ﬂg di esBorﬁ ag§ lgﬁ'ranged

such that® H'é@ﬂﬂ'@déﬁéh% gﬁe@r@tfe@aﬂwu A og, mq aceotndisiie 118 oppysial | east
a second reater than the first

di st ance % sz FPglee Q%?A) ‘éséll"teﬁtgﬁ '?%E% l%‘"‘i‘@ﬁ\ﬁ@@?ﬁ’%ﬁ@%@ thabthes

great er dntegrated circuits 112 and bond—pads 114 are specific to each die 110. The dies

110 are formed on the microslectronic workpiece 102 in an arrangement in which
the dies 110 are spaced apart from each other by, at most, a first distance D,.
After forming the dies 110, the micraglectronic workpiece 102 is cut along lines
As-A to singulate the dies 110.

Figure 1B is a schematic side cross-sectional view of a plurality of
microelectronic devices 100 (identified individually as 100a-b) after attaching the
microelectronic dies 110 to a support member 104. After cutting the workpiece
102 of Figure 1A to separate the dies 110 into individual devices, the second side
118 of the microelectronic dies 110"can be attached to a first surface- 106 of the
support member 104, The support member 104 can be a separate substrate
made of silicon, glass, or other suitable matsrials. Moreover, the support member
104 can be a tape, such as a polyimide tape or wafer-mounting tape. The dies
110 are arranged such that the dies 110 gre spaced apart from adjacent dies 110
by at least a second distance D;, The second distance D, is greater than the first
distance D, (Figure 1A), and thus the spacing between the dies 110 is greater on
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-6 the support nenber 104 than on the workpiece 102 (Figure 1A). In one
aspect of this enbodinent, the mcroelectronic dies 110 can be tested to
ensure that they function properly before they are attached to the support
menber 104 to enhance the reliability of the packaged m croel ectronic
devices 100. After attaching the dies 110 to the support nenber 104, a
first dielectric layer 130 is deposited across the dies 110 and across the

exposed ar ¢as sQpptdl enerhbdrstO4sHE - bet ween
the dies 110. TEIZ first diel ec@ﬁn&&%@%@@gﬁﬁ%gg@ﬂgﬁwé%p?@?\g@a
second sur thisesmbadigianbsthednictaelddtraric dias 140 ean b, teated @ driupkBSShE), A

I lity of 60 th d in the dielectric | 130.
Vor e speci A1RSPyProReRY Pefoes i Cae HiAcoeodp dne eliprelt mepber 10400 enaoct y
above the genfeiR@flRy & theackBgedrfisodikdtrdhR: &%\éefbdo formthe vias 150

that extend fromthe first surface 132 of the Tirst dielectric layer 130 to
the bond- pads 1Adter Ettagkiogtthe rdiesdr Oi tonthecugpoet fismber dioe] acfirsi gidisetag 130

bet ween t [ ; are renoved, to,.formthe vias 160. The vias 160 extend
fromthe f.ré'é“? ﬁ@d%f S %%anPS?ﬂBeH‘?%E‘%iaé&de%’-tf?%thea?@osmfﬁrﬁ@stoﬁéheecond

surface 13first |guriddasS0c Eb @k & t t | B l44dusth at ed
between the dies 110_ In ot herﬁb%%brggw%ﬁtﬂs@? %%tﬁ\/\%\?é?seg&glsf1f1g:’JeIt]1%nﬁrﬁBer of
the vias 19@ledc Ryer dpabasiafirstaurigcer 632, ¢i sioentsudfatays4 oppbsiketiwerat t he

di es 110. ' 60 n pbe forned.b ching, drilling, or

ot her sui t%‘fr}raeeenmé%’% glﬂﬂal%neéssilg i’gp&]@@tﬂgﬁé‘ﬁ‘%@é é@dé%gsﬂ"estﬂéﬂ ifermagd vi ew
of the m cinabkeditkeaticlayde180.e Mdr@0s Oh ki i ieC ctive
| i nes 154 ‘FOUEIl ed to ggrrespondi ng'pg)dnfg:r?ug'dg&{[?g? %Rﬁﬂrﬁ?éfto&r%’eﬁglct '%ggel as
150 i n t hel94 AEeclly abryg fhe bondpads 13d, of the diesdUle: axscrdmoves! b forar the or med
on the m gygehent ' ' Lve.l]ne 54 can

discrote o Ao ihalbfefl i The f88 koS RENGLIE sl PRl 647 130 o

i ndi vi dualthe demdrpatis 114 & additonl pertibhd ofitige first efisleetriengyer {80 peRRERt € the
first end g conductive

ks 1644 e TIGHS lerbiedlo et bk Vink e “HepuBe 16D aiant remtibaivsn:

the first sppfatbor2 of thdArst UMlUSHESyd 156 1GR3 B! Biffakb SRl Y 1§HR! ed
emboediment, two of the vias 160 are illustrated between the dies 110. In other
embodiments, however, a different number of the vias 160 can be formed in the
first dielectric layer 130 between the dies 110. The vias 150 and 160 can be
formed by etching, drilling, or other suitable methods.

Figure 1C is a schematic side cross-sectional view of the microelectronic
devices 100 after forming a plurality of conductive fines 154 coupled to
corresponding bond-pads 114. After forming the vias 150 in the first dielectric
fayer 130, the conductive lines 154 are farmed on the microelectronic devices
100. The conductive lines 154 can be discrete traces that have a first end 183
electrically coupled to individual bond-pads 114 of the dies 110 and a second end
155 opposite the first end 153. .In addition, a first portion of a plurality of
conductive links 164a is formed in the vias 160. In one aspebt of this
embodiment, the first portions of the conductive links 164a are electrically coupled
ta coresponding bond-pads (not shown) on the dies 110. In other embodiments,
as discussed in greater detail below, the first portion of the conductive links 164a
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to correspondi ng bond-pads (not shown) on the dies 110. In other

‘enbodi ments, as discussed in greater detail below, the first portion of
the conductive links 164a -7 may not be coupled to the bond-pads of the
dies 110. In another aspect of this enbodinent, the conductive |ines 154
and the first portion of the conductive links 164a can be forned by
sputtering a thin filmof a conductive material across the first

di el ectric ayetot 530cdupteditt i oy phas ot B apd 169 17 Qﬁo@%ﬁ'ggé%&ﬁttgﬁ al |

material can be titanium copper or another suita Ie con
Portions ofemhﬁdml%ﬁdﬁétqwuﬁmaelm&&l 1&band the Brab pertidnyofethe toneudtivel K@ t he

i ot her ' eriset SarhBé foffiéd bGrilibihe 8 8 Bhe catthe Frievi 'g'g?ci‘siouﬁgﬁ?
t he conductfirstedibletic ﬂa@éﬁw@"hdihﬁmné%é@%ssﬁtﬁ%ﬁﬁ g m%%yrsth‘goﬂq b' e

met hods. After form ng the conductive lines 1
the condud@nke fitamigm, eapperorsansdngr mmt:é@bomtucttwenatb?al i Eoﬂﬁiﬁ@sdfttﬂg

h f th d
el oot ri o PIYEHVE GEtaRR con R e eling hfemibe duribre Braudbive
| 154 ’
i nes @ind thenDiée Gdrfon fof’rti"ié %oﬁbﬂ'étﬁ)e' ﬁﬁ:[lséjflsx“aaslnlé%e{ t%}éh‘?[t%gﬁgsr tB%rt on

portions of the second dielectric roxi mat e
of the con&RBdustive lings 156 modathe ﬁi@t’rwmmrt of ﬂm roondugtiver Ahlst Y644 odnape 162.

Figure 1 d %O%W-%%gﬁm%g% ect%ﬁpal view of the mcroelectronic

devi ces 10 rmng a ®pads 156 and a plurality of

second portlonAﬁeif folai om@nc&dn\agcwéﬂqme]_;&{lg e 152
in the second, diel ectrlng | ayer 170, arrays o4 éhh 'ihé Oﬂ’rQ? gﬂ”{l{gg %ﬂa2i§

formed in ?‘Pféd%%é{é s 16¢acH saoeny delestng iqmsm%as oiﬂpobléecasaszomsatmi with
ol cot 1 ool B 108 e RS, & e Se P et 70y
conduct i vePlioxifeatesio. thenseatdidt émds, 155 of the arthduptivd iines a4t fre epnsleet id/e
e vt 25 B 8 PRl LBl e sengiacieneicdopenct e
links 164at70 praximatertbuné st YoRforCsge ebhdSethvieNlirks HeRal et ERD form
a plurality of vias 162.
Figure 1D is a schematic side cross-sectional view of the microelectronic
devices 100 after forming a plurality of bali-pads 156 and a plurality of second
~ partions of the conductive links 164b. After forming the vias 152 in the second
dielectric layer 170, arrays of the ball-pads 156 can be formed in the vias 152.
Each array of ball-pads 156 can be associated with a corresponding die 110, and
each ball-pad 156 in an array can be elecirically coupled to a corresponding
bond-pad 114 of the die 110 by a conductive line 154. In addition, the second
portion of the conductive links 164b can be formed on the first portion of the
conductive links 164a in the vias 162, Tagether, the first and second portions of
the conductive links 164a-b form a plurality of conductive links 165 that extend
“through the first and second dielectric layers 130 and 170 to the first surface 106
of the support member 104. Next, a plurality of solder balls 174 can be deposited
on the corresponding ball-pads 156 and the corresponding conductive links 165
proximate to a first surface 172 of the second dielectric layer 170.
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through the first and second dielectric layers 130 and 170 to the first
surface 106 of the support nenber 104. Next, a plurality of solder balls
174 can be deposited on the correspondi ng ball-pads 156 and the
correspondi ng conductive links 165 proximate to a first surface 172 of the
second dielectric layer 170. -8_ 4 In one aspect of this enbodinent, the
second portion of the conductive |I|inks 164b can be formed by depositing

sol der paste i ntroohbeastioas oifilﬁ_soérnb@dlim@hf,%b%éd&ﬁd?p&ﬂﬂﬁ"tﬁttht!ecgﬁ@lh%%@l
such as cogger. |n ot her enbodinents, the conductive |inks 165 can be
formed by 8tk 1698 Ra@sbe |famae@ by dlebesiting t solder eebtadiimenthe vias deRdoct i ve

172" of 't he- CRLSRRHHE B0 naPha BUH'R: coBore, ot Brioiments, e

enbodi ment condetive kst 168 chhrtiks fafifedCB JiSere hRBhddsCaljh Yor@o it he
m cr oel ectrogi ¢c. dies 110. In other enbogi nents, the conductlg%e&?i&rqcklgisl%

can i ncl uBEPRdEREtntBagRORIYRNEt ipkantbhqarbdneludet baltphly @otpsesvio the
dies 110. FEi ' ' Lde_cross-.sectiopal yLew of the

ni croel ect ﬁ%&eﬁggpgzﬁsﬁl a te-)rch’ﬁ{rh% %%Bog’dtsﬂ'faré&%ffo y%ﬁ%@f I nother
conduct i veaspeck sf thisel enibodinient, heppadlctinigts 165can Be AEtRENG Coupled 3l S

enbodi menth po_rtieins of the support menber 104 that are aligned with the
conduct i vePiTigEoelegronic digs 1r1é"ﬁv'{7- adherembediments the geadudtiye dihka 66 taanes

163. Next ,; ' [ _ L. | ok 64c can formed in

t he apert dp%l?@ﬁ?%bﬁaﬂfg%?, gbr@%ﬁ@% %%Qiggg%ncfh)é%’yvéé&qpﬁ%q(éo tﬁfé&‘?s T third

portion of the FigureutEiive schehmatibteide crosS-Hedtional bk opmalﬁmﬂifroel@e%@et S
ace

Accor di ngl ” .t he na&tmt ve, | i nk P%GS can extend fromthe first sur

172 of thecy §é°<?8n21‘5‘3i eéc‘JPF'?‘E’Ql ay‘zl 1p9rtieR @fhthes seadrtyer linkse 1645 infthehe
N . . . . h th

support, reRpben riéifioer s 1h ehipeblor FANBRIIReM BRioh82s Il 3Al.k e

first dielectric |ayer econd ctric

support ménHBRer H24 thatcareaskianesl yith dhe wonductivel ks 6B emnARe Aembreditaigul at e
o pes RS 0L ¥ B6EmiSlio IV OB TR AR e i s s
not ext end6ébroangbe firmeali ppite apsrtires 163 and form part of the conductive links
165. The third portion of the conductive links 164¢ can include ball-pads or
contacts. Accordingly, the conductive finks 165 can extend from the first surface
172 of the second dielectric layer 170 to the second surface 105 of the support
member 104. After forming the conductive links 165 through the first dielectric
layer 130, the second dielectric layer 170, and the support member 104, the
assembly can be cut along lines A;-A; to singulate the microelectronic devices
100. In additional embodiments, such as those described below with reference to
Figure 3, the conductive links 165 may not extend through the support member
104. In other embodiments, a piurality of apertures can be formed in the sUpport
member 104 before the first dieleciric layer 130 is deposited (as shown in Figure
1B), and the first portion of the conductive links 164a can be formed in the
apertures of the support member 104. In additional embodiments, portions of the
support member 104 can be removed to form the apertures 163 when the vias
160 are formed in the first dielectric layer 130. In other embodimenfs, the solder
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104. .In other enbodiments, a plurality of apertures can be fornmed in the
support nenber 104 before the first dielectric layer 130 is deposited (as
shown in Figure 113), and the first portion of the conductive |inks 164a
can be forned in the apertures of the support nenber 104. In additional
enbodi nents, portions of the support nenber 104 can be renoved to formthe
apertures 163 when the vias 160 are formed in the first dielectric |ayer
130. In ot hells cambeideposited tnethe dodductivedinkel 165 ssr the c@ﬁeeétiv‘eamkgnleﬁﬁhe
conductive_|ipks é65 after the conductive links 165 are fornmed 1n the
support meRBelPT§Y IN flgRhRpot pembes 18¢henat i ¢ si de cross-sectional view of

an upper m Crogjaeed r 9pi G dgvi si.ack t f a | ower
mi croel ect roni cpgevi CZPSSSO. % 'Fﬁgerﬁu%%cer&g%d%&%%ecﬁggﬁoéﬂ'%t Porfit ¥RRArces
200 and 30miaaelebEojortavide 00 siavkbdlbntiop bhe [HWeF ARbBEICABAE dRI-CaS) 100

descri bed ove with ﬁ:}l‘erence to Figures 1B-1 E_For exanple, the upper
and | ower MErHEcES werg Bisreglecionic denicen@08aand 1300 cde ke generally

m cr oel ect &gk [ ' i ed 1 ndi M d y_as_11 Ca-b). The

ni croel ect rl_gﬂibﬁ tgitges} 1%1 &éclggﬂ‘gﬂgatﬁéet'sangﬁ?y%egéch}ge‘gi%tfm’@r Wftﬁer effreaca 19 can
be differfgurasyp@<E. TRer eppeplayithe agiper ananowet evte@Ic288nicSdeasdY 8ggt o the
| ower mcgo% trgni c device 300 by attaching the conductive Iinks %65 of
the upper “'H WBeraLiFbiea FivPelorbucite (A (Sientiged neividuatly zsoi Ger)
conduct i veTHd miksod|estr&ni ' kG deyi O 0 this
enbodi nent, _the upperm"r:nd(i:%%gg%ﬁ8%}t§é§§}yi%§gﬁgg%&c?o§gﬂﬁegg%lgnglou%?@ ads or
contacts tdi#erent &/pesupTbe upper thisranbéamnid detise 1700 & cotsicBabl thaaded 56 of

t he | ower rﬁﬂ:' e ' | ce 0,. Ip other enmbodi nents, such as those

descri bed Dél p\?vé\é\}mr%ﬁ#r ?%%?gﬁzda%y oagl%c_!j'lﬂge - condietivg linksatfd of e uppae

i cr oel ectmiomietotienlcaevien 206 1611158 boiderbhlls $P4 IR DndBBAI filks 165

m cr oel ec ronhc;’ devi.ce when the devices are stacked. | n one aspecq 8ff
e

i | lustrat 68 FiFeSIagyenis) (evier c3@d| echr dhisc elabodine?0 thanupper

attached ' > ' rd. r r after ¢t ower
m cr oel ecﬂfgg??a{ggeic%@%%éggtdogg?' é’g hn%ﬁ‘?d%l ﬁacgst R PORiRH gﬁﬂ'{aﬂ@s‘,"’”&'@ to
m cr oel ectheosnidentaliscl 4am theball-bads 486 o e Iowe? RRICtodlElRIc a8fcdT8hbbi Pl €

m cr oel ecf roni c devices can be stacked on tog of ] :
n dther embodiments, such as those described below with referefice to Figure 2,

t he

the ball-pads 156 of one microslectronic device can be electrically coupled to
another microelectronic device when the devices are stacked. In one aspect of
the illustrated embodiment, the upper microelectronic device 200 can be attached
fo a printed circuit board before or after the lower microelectranic device 300 is
attached. In other embodiments, one microelecironic device can be attached o a
support member and multiple microelectronic devices can be stacked on top of
the single device.

One advantage of the microelecironic devices is that they can be stacked
on top of each other. Stacking microelectronic devices increases the capacity or
performance of a device within a given surface area or foatprint on a circuit board.
For example, when a second micrdelectronic device is stacked on top of a first
microelectronic device, the second microelectronic device is electrically and
operably coupled to the circuit board without using significantly more surface area
on the circuit board. Another advantage of the microelectronic devices 100 is that
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the single device. One advantage of the m croel ectronic devices is that
they can be stacked on top of each other. Stacking m croel ectronic devices
i ncreases the capacity or performance of a device within a given surface
area or footprint on a circuit board. For exanple, when a second

m croel ectronic device is stacked on top of a first mcroelectronic

devi ce, the second mcroelectronic device is electrically and operably

coupled to tmﬁ@oadm@urethr‘Ma’r&:B and] libe tsolder h@lls 19 érbﬁﬁé”'é'rﬁdi%ﬁfb%t@grs gem area
on the cir t board. Another advant aqe of the m croel ectroni I ces 100

Vs that - 1 A dTedst pieh bes igigater ghstanee beiwesp f@erscﬂqean balls4 A gesdter a
e Sol dor Pla LRLER sl bBISTABRE! (o & Sledter BitchIBERIEn Fofesberig o

the solder balls). A greater et we

greater pi ?@Waﬁ@t%erﬂl@ummmmmlmit boardsa@iil s0greatdti Ff,ﬁ;w Bethean donthiscui t
boar ds V\ntgrea pitch between contacts are cheaper and easier to

manuf act ur €. ﬁ}géag%tlgnd Sfefe: BANYactuRe. nﬁﬂpfgq)\r%mﬁtgﬂ@afemmmamlbmm
devi ces tonﬂéfr@e@cﬁéﬁqﬂd@é\ﬁ'cé@ié‘gﬁeté‘% af' P A 0L AoB L ok Sl B

O her M croel ectronic Devices |gure I's a s
view of a P@rality of microelectronic devices 400 in accordance with

anot her en@odl r@& g; th? | nvegt i.on. The mcroelectronic devices 400 are
generally Siml oni ¢ devices 100 descri bed above with
ref erence Lo Fifiges 2113 4Eecndiat XMID! dosd el FLOCHE o0y 55 400

I ncl-ude a sup ort menber 404, a lurality mcroe ectroni
coupl ed t dM §‘Et51sb¢tde‘m¢ﬁ§e|40@om acmmnamcwltfseﬂmﬂetdleﬁbmmem baygss 130

and 170 o su 4, r sol.der. balls 174 on
corr esponﬁflaanﬁgﬁ E’gl | - gggs ?g’ 'Pﬁg s%eg’b% éﬁh rg%”‘?’ré ¥r Simjtap togde a
pl ural i t y mitrostednic devbeakmmaésdrlb@t:i %@Wﬁhh@%}gﬁcé K& F,ga"regcm@q tronic

devi ces 4 . The nmoupti ng nenber 404 includes a plurality o 80 and
a plural i £iEr9glaetonis slepices 00dariuge o spppord nuémb@'amn 480 to

correspon@manwme.tdev&twwamé% LR AR GOkt rhliBeCqBg I TEnt,  the

second dielectric layers 130 and 170 over the support member 404, a plurality of
solder balls 174 on corresponding ball-pads 156 in the second dielectric layer
170, and a plurality of conductive links 165 that extend through the
microelectronic devices 400. The mounting member 404 includes a plurality of
pads 480 and a plurality of conductive lines 482 electrically coupling the pads 480
fo correspbnding conductive links 165. In one aspect of this embodiment, the
mounting member 404 can be a polyimide tape having pads and interconnecting
circuitry. In other embodiments, the pads 480 can be formed on and/or in the
mounting member 404, The pads 480 on the microelectronic devices 400 can be
arranged to contact corresponding solder balls 174 on other microelectronic
~ devices 400 when the devices 400 are stacked.

Figure 3 is a schematic side cross-sectional view of a plurality of
microelectronic devices 500 in accordance with another embodiment of the
invention. The microelectronic devices 500 are generally similar to the
microelectronic devices 100 descriped above with reference to Figures 1B-1E.
For example, the microelectronic devices 500 include a plurality of microelectronic
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mount.i ng nenber 404 can be a polyimde tape having pads and interconnecting
circuitry. In other enbodi nents, the pads 480 can be forned on and/or in
the nmounting nmenber 404. The pads 480 on the mcroel ectronic devices 400
can be arranged to contact corresponding solder balls 174 on ot her

m croel ectronic devices 400 when the devices 400 are stacked. Figure 3 is
a schematic S|de cross-sectional view of a plurality of mcroelectronic
devi ces 5061¢% 1d€c Hrdaatik sapend sirletisc leydredi 30:ahdof70 beer bRy el 1p, 4 he

m croel ectr, 5Q0 ally simlar to the microelectronic
devi ces 10&)%3"6@%?8%35%2%&(} b@/{ Pﬁ% 2[%{9 Sgcend gelecttis- iaper 176 apd anpl e
the mcr oelpaﬂ'artquctoﬁdtdtm%s{ HE01 croel ectron

di es 110, |7rst and second (IZII el e%gtlﬁég ayersl-HlLag|| dﬁﬂ%h;gh QY Fh@od‘i"gg 11

a plural i thyOof NBricagspest Qfathisgabedmfﬁntl ihet thierasestrshidicelRes 09 %@}ﬁﬁ{ 170,
and a pl u'frﬂ!lddé' bmq‘igwﬂ ctl v s 165, that extend through the dielectric
| ayers 130 an f7 %ﬁhefjhi‘% tiagriches id®: | The rmcmedmltrmtor oni ¢

devi ces 50dedieesGno daﬁ(HéJberi%a edies 110. The
m croel ectronic devices 500 can be fa Fi @@fﬁ’ﬁ @nﬁSU%& HEr?B%Fb‘?{nd t he

nmount i ng nEAbebe ¢amoped r dndngd thkir mayn.lfemtunir@‘luibmtaﬂﬁl NYARERHRRElY, the

Alternativ | on| s 500 can be fabricat ed vmthout a
mount i ng n@ oel%@%nlmqéggc% eéf:d ddihodt apeunting miember. The

m cr oel ectlackicof adeountng dtermivsl ched to
the dies (%%(%g ﬁ)éanot he? aspect@E?t%h%gmnép%?ﬁéﬁamﬁ g&rﬁ%} ggp%&"fj n| C

devices 5 @ D8Rl gink te hegattachad to e dies 11Bal In- paathed B6pedt of dhiger
enbodi mentgmbédifich tha RatR sol de i | n ‘apot her aspect
of this enbodinent, the m cer}éo(gf ec% #82“%8&3’339. ‘3%5”@&9? soldge kalsicaithe to
form a cov@ll-mais ‘tﬁﬁer Int dtbesembodingtrs ahe fbaﬂ-da@%eirsﬁgy indI&d& QMI8Er baifiD
protects tm ﬁ%tﬁéroel eCtr%Eotﬁ devi c ds 500 fromair, noi sture and ot her
cont ami nants® A [Sr&mRodimegt, @@rW@elﬁptmm@ device® s5(BD Greray
i ncl ude a emcupsulgeerto foith 526088556 8gerlihd U dies 110
and/or may not include the cover 590 bveérég?he&ség%%ﬁg%‘%g 1g@ $¥§er 170.
O protects the microelectronic devices 500 from air, dirt, moisture and cther
contaminants. In other embodiments, the microelectronic devices 500 may
include a cover over the second side 118 of the microelectronic dies 110 and/or
may not include the cover 590 over the second dielectric layer 170,
From the foregoing, it will be appreciated that specific embodiments of the
invention have been described herein for purposes of illustration, but that various
modifications may be made without deviating from the spirit and scope of the -

invention. Accordingly, the invention is not limited except as by the appended
claims.
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Fromthe foregoing, it will be appreciated that specific enbodi nents of the
i nventi on have been described herein for purposes of illustration, but that
various nodifications nmay be nade wi thout deviating fromthe spirit and
scope of the invention. Accordingly, the invention is not limted except
as by the appended clains. -12 CLAI M met hod for packagi ng

m cr oel ectroni ¢ devi ces, conpri sing: ing a plurality of singulated
m croel ectronic dies; coupling the plurality of individual mcroelectronic
dies to a support nmenber; covering the dies and at |east a portion of the
support nenber wi-th & mgtheidder packapiaganicraetgolrionig devisearcaniarisingt vi as

t hrough the diel e ; i as: : Lcating a plurality of
conductive i nkSﬁiﬁﬁlﬂlggreJr@g%@ﬁ%ﬁ?ﬁ%@ﬁgﬁé&%%%%gpféé t he support nenber
fromthe di es ampuphrg theqiwatityiof indivjdual nficroleetronit bizs toh stbpommemtteer ei n

provi ding the mgr opic di.e rises. formn h ies on.

m croel ectronic %gﬁrlbqegﬁc%;d?%snc?qgua fe%??%é)%ﬁ{()@r 8&”29%?38‘%1?@ 'ﬁ%‘?é i 5’86 fo
separate the dies frdialaddihiagefhier before coupling the dies to the

di el ectric substrate, 3. The method of ¢lai.m 1 wherein provjding the

ni croel ectronic fa%ﬁg aé%%ﬁﬁ” ?g‘g‘fas larpHgl?]&etcﬂgleaﬁnggaygﬁ'bgtv%e&t RAIEE: r oni ¢

wor kpi ece,h vm§aréiatnrlidaltiag elip_emamy@iiemw ve Ak cbyeepc{]ddg;vi@&;fﬁhance; ﬁnd ]
cutting the mcroel ectronic workpiece, to separate the dies fromeach other
before coupl i ng "TREVIGP &S ?@W%ﬁ“ﬁ%@?mit@e 5@5?@%‘?%,& gf"e’f‘?ﬁa’coupl ing the

dies to the dielectric substrate conprises spacing apart the dies a second

di stance greater thaﬁ the first distance. 4. The method of claim.1, further
conpri si ng -t est izng t hBe dnetbogd pipFigim 1 wherein providing the microelectronic dies

comprises: ,
forming the dies on a microelectronic workpiece; and
cutting the microelectronic workpiece to separate the dies from each other

before coupling the dies to the dielectric substrate.

3. The method of claim 1 wherein providing the microelectronic dies
comprises:. -

forming the dies on a microslectronic workpiece, wherein the dies are spaced
apart by a first distance; and

cutting the microelectronic workpiece to separate the dies from each other
before coupling the dies to the dieleciric substrate;

wherein coupling the dies to the dielectric substrate comprises spacing apart
the dies a second distance greater than the first distance,

4. The method of claim 1, further comprising testing the dies before
coupling the dies to the dielectric substrate.
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coupling the dies to the dielectric substrate. 0 0 .-13 5. The nethod of
claimi1, further conprising forming a plurality of ball- pad arrays on
and/or in the dielectric |ayer, wherein the ball-pad arrays are
electrically coupled to correspondi ng dies. 6. The nethod of cI ai m |

wherein the die i irst die and a second_ die,
fabricating conguct Ff'ée gb Wse@‘i"?ﬁ'rﬁ%’ﬁéﬂ@ ‘(OHHEP& %Iﬁﬂurﬁiﬁﬂp&balih t he

di el ectricphaygirays2th WheoLRIiA HaedBdaad idyer! Mier&iR NPk §§iﬁpadjeé?%%thﬁé9 a
plurality of solder balls on corresponding bal | -pads: cutting the

di el ectri celsehisafneniediia srsragpendieg dies- | ayer to separate the first and
second dies; and stacking the first die on top of the second die. 7. The
method of claim1 wherein fabricati ng the conductive |links conprises

el ectrically colplinthe metishdticlaime! Mhekain ttoe cligs eerppriei adfirdl die. a8 aThe
met hod of f r es in
the diel ecgér}?dcn@séﬁét%%ﬁaf Bﬁé’gﬁ' %u%@féﬁé@%oggﬁhgégoh%ﬁ baﬁlﬁgﬁi%

The net hodaond/ocindhendicledive iaya‘ Bhdmpiemzaltm& metifoddunhbmmmmlsbs nks corrprl ses

corpr 1 sen: 1 or RGN splatt Bot PE O o BhEbRBIERET C cubstr at e
aligned with corttireshendilegric enbkicite vad thadislecaidayartosagaratesthedimst and

plurality of conductl ve (%I nks correspondi ng apertures. 10. The met hod of
claim1, further co ﬂ e?it‘gpsul ating at least a portion of the

dielectric | aywa@n@%ﬁm@@bgkwbﬁh@ seuhiridiete. 11. The nethod of claim1l
wherein the dies conprise a first die and a second die, wherein formng

the vias conprises formng first and second vias O
7. The method of claim 1 wherein fabricating the conductive links

comprises electrically coupling the conductive links to corresponding dies.

8. The method of claim 1, further comprising forming a plurality of
apertures In the dielectric substrate aligned with corresponding conductive links.

9. The method of claim 1 wherein the plurality of conductive links
comprises a first plurality of conductive iinks, and wherein the method further
comprises;

forming a plurality of apertures in the dielectric substrate alighed with

corresponding conductive links; and

forming a second plurality of conductive links in corresponding apertures.

10. The method of claim 1, further comprising encapsulating at least a
portion of the dielectric layer and/or the die!gctric substrate.

11.  The method of claim 1 wherein the dies comprise a first die and a
second die, wherein forming the vias comprises forming first and second vias
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O -14-between the first and second dies, and wherein-the first viais
spaced apart fromthe second via. 12. The nethod of claim11, further
conprising formng a plurality of pads in and/or on the dielectric
substrate, the pads being electrically coupled to and not aligned with

correspondi ctiv i nks thad fo tackin cr ronic
dovi con. " camRvEeT st stiago e B RR dhelil WA SR B RGRRS ©
first dieIeﬁ&Dﬂ@vaubstrate a first mcroelectronic die having a first
side with bond-pads and a second side attached to the first dielectric
substrate, a first dielectric Ilayer over the first die, and a first

plurality of comzluctw@niétﬁﬂfﬁoﬁﬂé;ﬁnﬁlfaghertéynw%gtfaﬁn‘hgraS;sluﬁan@Jcﬁ%as9}1 | ayer

and the first dielectric substrate; providing a second mcroelectronic

devi ce havﬁ‘ﬁ'& 4 %’b%d’eéﬁcé'!ceéﬁt?ﬁt@teisﬁbﬁﬂﬁd&t eing elecidslly RogPleel ocenbArt die
having a flal[@[f,e@wﬁﬁcwréé’bolﬁgﬁ% copadsivangka second side attached to the

second dieleCtric substrate, second dielectric |ayer over the second
die, a second plurality. of conductlve | i nks ext endi ng through t he second
di el ectric |ayeygand Ider bal I s at
|l east partially dl|d%éﬁﬁhmfﬁﬁg?ﬁkﬂ§2%§n3$%%ﬁ q%ﬁ§%§1ln d stacking the

second ni cr oel eprovisiirig adest Umroﬁecmiofdevice Havirgt arfirstr dleleetrtcr sulistratedevi ce
with the first pIur ti-ve g g rically
coupled to cor respo?nf¥ ﬁéqlgéﬁ%ggglﬂé IX‘ h#"?é(aariléétgﬁ aW mggﬁ%agg %?&alai gned
with conductive |inksecond tsiie staded tpl the dirstt gielettriccsubdiratel, aefidst dietectricd. The
met hod of claim 13 n idi.ng a fLrst, m |l e nlc devi ce.
conprises: constr uc%ﬁ% ﬁ%&e tté'??ri do%f@if’%ﬂq%cﬁf dt('.)'ﬁ 'fﬁkéreétﬁngﬁgr oni c
wor kpi ece; cutti ng thiveghities st metecﬂmiaymnkfﬁheﬁmwielmmws&atdﬂe first.
m croel ectronic_di i
providing a second microelectronic device having a second dielectric
substrate, a second microelectronic die having a first side with bond- |
pads and a second side attached to the second dielectric substrale, a
second dielecttic layer over the second die, a second plurality of
conductive links extending through the second dielectric layer and the
second dielectric substrate, and solder balis at least partially aligned
with the second conductive links; and
stacking the second microelectronic device on top of the first microelectronic
device with the first plurality of conductive links aligned with and
electrically coupled to comresponding solder balls that are at least
partially aligned with conductive links in the second plurality of
conductive links.

14.  The methed of claim 13 wherein providing a first microelectronic device
comprises:

constructing the first microelectronic die on a microelectronic workpiece;

cutting the microelectronic workpiece to separate the firs; microelectronic die;
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O O --15 coupling the first. mcroelectronic die and.a first plurality of
m croel ectronic dies to the'first dielectric substraté; and cutting the
first dielectric substrate to separate the first mcroel ectronic device.
15. The method of claim 13 wherein providing a first mcroel ectronic device

conprises encapsul atin east ort n of L rst. di Iectr c. |l ayer
16 " The et hod gbuging fhet ket AiriaeRR3hE M8y 2 et LA pEar g R

devi ce conpri ses depﬁmstto[f@mspdi;ureatr]ctsy;bg&atesmcﬁer ball s on correspondl ng
first conductive rein tackl n the st _and s

m croel ectroni CCH 5@%’"%%@5 “bé ﬁﬁtPﬁS @@%W‘EW&?@PP\?&EWHS to
correspondi ng solder balls. 17. The nethod of claim 13 wherein providing a

first mcroel ectronl c device conprises formng a plurality of pads in
and/or on the filPst d&hemsthed %f@@tﬁ‘s't?r‘é[f’@fetfhﬁfto‘”déﬁgea BIsEBYGPRIBFTYNIC@RTRd t o

cor 1 espondidigiists bneiithh We1deb i Bortbh of e dibletticadyel o1 o€l ect roni ¢

devi ces, conprising: iefectric Support menb a plurality of
m croel ectronic dies coupled to the dielectric support menber, the

i ndi vi dual dies gav %%tﬁ&%%%&’hééw a first side faci ng away

fromthe support rre er an aving a plura |ty of bond-pads coupled to the
i ntegrated circpiavidinghe frsé ecionelestrdpicadedachedmpdseshdepoging & ploalityeof a

morber . Che dt el oot 3adh el 81 BN Bndifii: SRR add'C SUPROLL

opposite the fivhsteirs Lateicmng tiee [birstr and tspcatd coinchedatrenicl delisesexb@pdsesg from

the first surface of thg el ectri }_‘o f he lsggoncd sg&facb wher ei n
n%g}%%egﬁndpﬁ%dt@ﬁ gil I(%tg corresponding solder balls.

t he conductive |inks®®

17.  The method of ¢laim 13 wherein providing a first microelectronic device
comprises forming a plurality of pads in and/or on the first dielectric substrate that
are electrically coupled to corresponding first conductive links.

18. A plurality of microelectronic devices, comprising:

a dielectric support member;

a plurality of microelectronic dies coupled to the dielectric support member,
the individual dies having an integrated circuit, a first side facing away
from the suppart member and having a plurality of bond-pads coupled
to the integrated circuit, and a second side attached to the support
member;

a dielectric layer over the dies and at least a pottion of the support member,
the dielectric layer having a first surface and a second surface opposite
the first surface;

a plurality of conductive links extending from the first surface of the dielectric
layer to ihé second surface, wherein the conductive links are between

the dies; and

o)
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O O* -16 a plurality of external pads at |east partially aligned with
correspondi ng conductive links. 19. The microel ectronic devices of claim
18 wherein the support nenber conprises a polyimde tape. 20. The

m croel ectroni c devices of claim 18 wherein the support nenber corrpri ses a

plurality of apertur d where E ndugctive,.lin re_ at
bartial |y di spot iy cof PRSHA GG bdra ety siened Wir Sufesmeranv.c
devi ces of cl ai m 18 gaheli®ive ligks.| east a portion of the conductive links are

electrically coupled to corresponding dies. 22. The m croel ectronic devices
of claim18, further conprising a cover over at |east a portion of the

dielectric layefg 23heTrH@;rdEI§dt:%ﬁlce§é\Mé%' & daM ¢8iRkeiR 1Ré @l‘%@b the
dies conprise first and second dies; and the conductive |in conprlse

first and eweRF@scopriiEida @pei nks di sposed between the first and second
dies. 24. The mcroel ectronic devices of claim18, further conprising a
plurality of pads at the support nenber, the pads being electrically
coupl ed to cor radsporidie mgicroeteutiooici devidasndfsclaind 1§ etheatin gne duppdrhmehder
conduct | Vecolrﬁ&ks%s ao p!dr%l?tir o? apertures, and wherein the conductive links are at least

partially disposed in corresponding apertures.

21.  The microelectronic devices of claim 18 wherein at least a portion of
the conductive links are electrically coupled to corresponding dies.

22.  The microelectronic devices of claim 18, further comprising a cover

over at least a portion of the dielectric layer.

23.  The microelectronic devices of claim 15 wherein:

the dies comprise first and second dies; and

the conductive links comprise first and second conductive links disposed
between the first and second dies.

24.  The microelectronic devices of claim 18, further comprising a plurality
of pads at the support member, the pads being electrically coupled fo corresponding
conductive links and not aligned with the conductive links.

Q9
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