| NVERTI BLE M CROFEATURE DEVI CE PACKAGES AND ASSOCI ATED METHCODS TECHNI CAL
FI ELD The present invention relates generally to invertible mcrofeature
devi ce packages and associ ated nethods for manufacturing and installing
such packages. BACKGROUND M crof eature devi ces, such as nenory chips, are
typically incorporated into a device package prior to installation in an
end product. The package can include an encapsul ant that protects the
chip, and a | eadfrane that connects chip termnals (located on the chip

and surroundedppyeR ozT0) ' A8 ! o

accessi bl e from out Is??ae ?vﬁe paﬁgé‘zg‘.ﬂérﬁg%‘é‘éﬁ%%@% g‘gi’e‘égﬁ‘r‘&@ di ngly
provi de for conmuni cation between thepMETHO®Y devices |located external to
t he package. The package terminals are typically arranged in a pattern that

conforms to industry devel oped standards, so that the package is
installable in a wde variety of electronic devices. Such standards have

been devel o id array (BGA) arrangenents and quad fl at
no-| ead (q:ﬁ?edl\ggﬁ?‘ca#wage arrangenents. -However, device packages
manuf actured to be conpatible with one standard attachnent arrangenent are

Lypically not CommathientirhBnib 9bmted ERERIPUY inyefiblo ilcibbl i Yaeoco vo”

devi ce packages is I'imted, and package~nman urers an

t her ef or e niaekagesuandarassoniated omethmaisk ge smanofzeturing ahd hingtalifyg t édakle
of attachment arrangenments. -1 BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gur es
1A-1C i | | ust9%E9®8 et hod for attaching a microfeature device to a
conductive structure in accordance wth an enbodi nent of the invention.
Figure 2 i sBACKGROBND C il lustration of a portion of a mcrofeature device

Microfeature devices, such as memory chips, are typically incorporated into
a device package prior to installation in an end product. The package can include
an encapsulant that protects the chip, and a leadframe that connects chip
terminals (located on the chip and surrounded by the encapsulant) with package
terminals that are accessible from outside the package. The package terminals
can accordingly provide for communication between the chip and devices located
external to the package.

The package terminals are typically arranged in a pattern that conforms td
industry developed standards, so that the package is installable in a wide variety
of electronic devices. Such standards have been developed for ball grid array
(BGA) arrangements and quad flat no-lead (QFN) plastic package arrangements.
However, device packages manufactured to be compatible with one standard
attachment arrangement are typically not compatible with others. Accordingly, the
versatility of such device packages is limited, and package manufacturers and‘
suppliers must therefore manufact_ure and inventory packages compatible with a

multitude of attachment arrangements.
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attached to a conductive structure in accordance with an enbodi rent of the
invention. Figures 3A-3Cillustrate a'nmethod for packagi ng the m crofeature
device and the conductive structure shown in Figures 1A-2. Figures 4A and
4B il lustrate opposing outwardly facing surfaces of a package fornmed in

accordance g%@ﬁ'ﬁ gg%oldi ment to the invention. Figures S5A-5B illustrate a
m cr of eat ur i UE RAGaNRFE ddHe ®RAMINGSupport menber in two positions,

one inverted relative to the other. Figure 6 is a partially schematic,
cross-sectional ig; raf i4en; dev] ack .havi ng t m cr of eat ure
devi ces stacked iF}rilb%%%or g%g{ﬁ\%\}r&ﬁ %X‘l'ectgﬂﬁgaﬁ ﬁ@%ﬁ“%@ at'l"?%r?#éyf?i HYICEIYar e
7 is a particahbycthehsnedtie incaceerdaretwnah emhisisini lone  package
having mcrofeature devices stacked in accor dancém\?mﬁmﬂgﬁg?ﬂ%w&énbodi ment
of the inventionFigrgu? ds &n isometrio dikusdiatignaoh & |garsom af izn gifrefdatues defice
system t hat i r gt or .nore packaged m crof eature devices in
accor dance v?ntﬂtaﬁﬁg(?]HBeﬁb%@%ﬁYe SHrYHare; Hb@ﬁg?fslﬁncwm |FFpembodineTt ok the

| nt roduct i oinvBMgiopr esent invention is directed to invertible mcrofeature
devi ce packages and associ ated nmethods for manufacturing and installing
such packages. TigureerdA-86i iustratat arreethedi foe"packag®gdthehmisrahaiitiret Bevice

i nclude a deyi formed froma sybstrate upon which and/or in which
subni cron c%ﬁ?ﬁﬁ?§°8FHEEV&$%WF§%%M'QH@3&1%QM age el ements or |ayers

are fabricated. Sﬁﬁi[ﬂé r f gat:ur in -SUbSt.r incl ude, but are not
limted to, trenches, §v‘§p"§1$=j1 iﬁs‘ﬁhgﬁa&é %ﬁﬁ%ﬁé’ﬂé\@}@éa{gﬁp&Sygﬁg%smqua
have a subnpsekagenfodmied(ie agcordamogiwith 4 embobiientasan®iserBod. M cron to

0.75 m cron) genﬂgeblrég/ é&% S\mer se to a mmjor surface

ustrate a microfeature device (pea'ci'aée attached to a
support member in two positions, one inverted relative to the other.

Figure 6 is a partially schematic, cross-sectional illustration of a device
package having two microfeature devices stacked in accordance With an
embodiment of the invention.

Figure 7 is a partially schematic, cross-sectional side view of a device
package having microfeature devices stacked in accordance with another
embodiment of the invention.

Figure 8 is a block diagram illustrating features of a system that

incorporates one or more packaged microfeature devices in accordance with an
embodiment of the invention.

DETAILED DESCRIPTION

A.  Introduction

The present invention is directed to invertible microfeature device
packages and associated methods for manufacturing and installing such
packages. The term "microfeature device" is used throughout to include a device
formed from a substrate upon which and/or in which submicron circuits or

components, and/or data storage elements or layers are fabricated. Submicron

-2-



a front side or a back side) of the device. The termmicrofeature device is
also used to include substrates upon which and/or in which m cromechanical
features are fornmed. Such features include read/wite head features and
other mcronechanical features having submicron or supramncron di nensions.
In any of these enbodinents, the substrate is formed from suitable

material s, ifRRIURE Wythecaihstiate include, it ase pobilimitedyter keanldésqrvias,hi&fes, and
formations h ials, .including but not limted to netals,
dielectric (Prr%tléegr'i gJIrhs? ggkgé%ﬁ%ﬁ Hpég‘%@t E?‘_’% MBICER WENd&9-c anaibg depsn.sipst em
. : ) ' | .

| n accor daneaiipld RN enidkRee!0.95 micheh)| BRI Fad RRHIIES atnBLP kSRl S

device, a plurality of device contact rically couple .
within the /@ Epof sidewnrea beck side)afdhe davichcTheeermtmidedfabtire|Reide BadI5y

dt | t f the plurality of device contacts. The
conduct i ve Uptde Faued Tonglrales tplan WhichAudlor i whichrmicsemenbanicekdegtres

(o the package e {1 SRy fepffcs CAR Gebdhle TR, IPGLESY | S cBker T

to the package. The first package contacts fst

direction f enicromaghlanits featdrésbasinganbniomeee sGoiahalon SRtbrRforkonfi gHy ed

to receive sol der b%II_s and can be accessible froma second direction tor

coupl i ng, tﬁgﬂmﬁ@ odimenis, the sersiate ppfermes irmfsultanie matepalspmc(ljuk{mg R
d ' ' to the microfeature device and the

Conduct i ve SePNRES: EaRARF Sustth LM e oMk Brifgons o “slaer shalerighec

with the segmhatipgokbget Mniéd@es metdls COBIR AL mafdrigs aﬁ?'gb%%d‘r@éf‘s{s?d by the

second package contacts. Accordingly, the packaged eature devi ce can
be oriented i n ofleMifireteatirende\ice paclsage gystenvire acgareante withsheadspectibfl

i . i h t _of bstrate for which sol der
bal | 5 provt e dmeetsF M, ' BRRPRre MR  RoRuralin oF Sleuiit, cOntAcs co
package in emm‘déwQﬁupd'eldloaﬁﬁidﬁ@rresa/ﬁﬂﬁﬁFh@%i%@%atbfé’&@&ib@,nah@(éléb‘?ﬁiﬁ five

first mcrofeature device having a plurality Irst device contacts and
a second ni &r¢staEr elestrinally sonneciedgtozatdrastabnie pf tife plrality dfeicvive comtactact s.

The second 4,67 of GRIMIE FRYLES 'anCRY tlaegbéiﬁratlﬁytct}'efiﬁsitrg;ld rgeccro%fde%taglzaege_ 3
contacts accessible for electrical coupling to at least one device external to the
package. The first package contacts can be accessible from a first direction for
coupling, and the second package contacts can be configured to receive solder
balls and can be accessible from a second direction for coupling, the second
direction being opposite the first direction. An encapsulant can be disposed
adjacent to the microfeature device and the conductive structure, and can have
apertures with aperture walls aligned with the second package contacts to contain
solder balls carried by the second package contécts. Accordingly, the packaged
microfeature device can be oriented in one direction for coupling to one type of
substrate, and can be inverted for coupling to another type of substrate for which
solder balls provide the intervening electrical connection.

A microfeature device package in accordance with another aspect of the
invention includes a first microfeature device having a plurality of first device
contacts and a second microfeature device having a plurality of second device

contacts. The second microfeature device is coupleable to the first microfeature
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device in either of two orientations wherein in a first orientation the
second device contacts face toward the first device contacts, and in a
second orientation the first and second device contacts face in opposite
directions. A conductive structure is positioned at |east proxinate to the
first and second mcrofeature devices and is electrically connected to at
| east one ofdevigg lnum@er@éwQenentatmswmdma afirst efiehtationah@fsetbied gegiead

devi ce cont net.hod f ng a mcrofeature device package in

accor dance %%{‘f?ds/;?%?ﬁewaé%ﬁ&%r% eVIve Gamiagts.i i | ir‘n% rsa@@rsd erelpf@ﬁbngh@ﬂrst

conducti ve Ul r ure d Vi C

conduct i ve g{nPuct upg (%k, deﬁg&gad‘élfgégﬁpépégtﬁ ?'F%ch{o &epfye H&c‘ﬁ%ﬁare 1s

cont act s. TmesmoedfaaemtqoMgwme todhe ffrwéméemnﬁcr@féa@é Hé‘v@és dpyiise
contacts electri } f%.ﬁlfl ed to structures within the mcrofeature

devi ce. Theeﬁeectthféﬁ?yc‘é?ﬂ hée at heasidneoef the: firsy delicecoontactsi arel te bt ledstr e

with the fig Bcﬁ'ﬁqe SE& (?,(Hj ﬁ(&%@gﬁ?c&?%t acts accessible for electrical

coupl i ng to eV| ces ex ackage. The first package contacts can

be accessible fpomethdd fort folinies al MitrbatGRUMiIGY ﬁ%gﬂaééf?n B%rﬁﬁc\ﬁ e

contacts can be accessible froma second directio or coup ng,
second di r e@Ppther aépp@sfpftféetlméemtiommcwdeeailspnsmg' hecoreluatide sracfuse tah &xast
onductjve structure to the device

cont aor s of Pl Yo t8 UM Bbatuits VRS 58 Fhistusiven Slera vy s ent
to the condpiirhMy &f fitsttaKE. seEBﬁde;gﬁ@B' é’éﬁtact%a”f ChHQr%f e Yo Cg%r?”e‘j

with the second package contacts perture S posi one ain

sol der bal | ﬁlrﬁter thﬁa’esaapwdlltyaﬁme{:omtacﬂsseleﬁncw Bodpleartd shrieairat wign i n
Accor dance | nvention Specific details of the

i nvention a @éqr : thrﬁ %Y'?%e%hﬁlm@gépﬁd:aﬂéﬂﬁh?'bﬂcwe afenting thegeansisicive 8
to provide §tru$t9fé3"6\9m Hﬁ@?frﬁt[e %HQ' S&I nfzﬁ gé %??é%ﬂb@hgtrhgﬁgtncal

invention. One skilled int art

present i nomllmntmmes/exmﬂdaltiomhd paﬁkbgdl TS ﬁrsté}jﬁbkbbétcd?ﬁé‘tﬁé can be
enbodi ment s_of Hgl)? |nve tion may practiced w thout several of the
speci fic feltTHs %{rgp};@ iESt qh;cctlon for coupling and the second package contacts can

be accessible from a second direction for coupling, with the second direction
opposite the first direction. The method can further include electrically coupling
the conductive structure to the device contacts of the microfeature device, and
disposing an encapsulant adjacent to the conductive structure. The encapsulant
can include apertures aligned with the second package contacts, and aperture

walls position‘edto contain solder balls at the second package contacts.

B. Methods and Apparatuses in Accordance with the Embodiments of the
Invention

Specific details of the invention are set forth in the following description

and in Figures 1A-8 to provide a thorough understanding of certain embodiments

~ of the invention. One skilled in the art, however, will understand that the present
invention may have additional embodiments, and that other embodiments of the

invention may be practiced without several of the specific features explained in
the following description.



the follow ng description. -4 Figures |A-1C are partially schematic,
cross-sectional side views illustrating initial portions of a process for
form ng a package in accordance with an enbodinent of the invention.
Referring first to Figure 1A, the package can include a conductive
structure 120, for exanple, a |eadframe 121 having a plurality _of _

| eadfi ngers 122. Figignes| skl Chgaiie cpartialy:| adeeraatic,r strossrdectiomal 08ide2 3dewsa

d d i 23] i nt er nedi at qrtion 124 between the end
SS???oni”12@2?*@9933?%&P?ﬂf°ta§”%fna pﬁ%?fisg??r _‘fczr%anaampaat %g@%@cﬁéwgce
. . : 0 oy .
Tace | n 8 Sotom e RIP I fiRd 16 i, PR M PRbReat Bin e
in greater drelude detanguctiverestarmtureudPacder EREmpi) &okeanfranet 1Packadfg a

ible.f t ' direction A, and the internmediate

SSP: ?gtn: i%i’“@éﬁ@? r'%?&féﬁ‘,éﬁ%ran 1 ek %‘[5 @%ﬁﬁ’ﬂlae%caqm%eégstm@ peiont 1i23a,

d di f ¢ P . ort. tape,strips
111 or ot hoe Sarert eAdnaRER S brk ph T meeie iR e L B ko misRhY 1 oa

descri bed i pogicrst t23ajet28b. Thé divstvérichpoiber E2ZB:Ech® iftiGee anler siei&s 189

now to Figure.1l B g mcrofeature device 130 can be attached to the tape
strips 11% Eﬁq“?)g i} 6af15§'ﬁ ‘i‘@e‘éloébﬁﬁ”@athﬁynf@ﬂmﬁﬁ@@ portiane124ndo daces i atsecondr e

f : j X i feature.device 130 .can
el ude & ae £ anpoSite A8 Hr T dlectoitar, A% MESERAE rrcteaife EtCBRow. ce
130 can i ntieudid sudabes 125 Randbrre BFét Gackhgs cBNRR 13 BcREQARS HI ﬂ%ﬁ%‘?-

In any of these enbodinents, the mcrofea ure device 130 can inc
first surfafBleqtion Aaandghe intermedite portions €4i can farmasetamdseankage ontadte

bone “Can b Yt G5B 5 LA ikl

Bnd St uct Up e of Foatures | baa ne oy ne fgtiator SRACHTER 2 rhidfirdard

Ref erri ng ndQvice, s gaswibeddn gresteridetaif kelowneithimfemnct 30 Figaret 18

Referring now to Figure 1B, a microfeature device 130 can be attached to

the tape strips 111 prior to being electrically coupled to the conductive structure
120. In one aspect of the embodiment, the microfeature device 130 can include a
memory device and in other embodiments, the microfeature device 130 can
include another type of device, for example, a processor device. In any of these
embodiments, the microfeature device 130 can include a first surface 131 facing
In the first direction A, and a second surface 132 facing in the second direction B.
Device contacts 133 (e.g., bond pads) can be positioned at or proximate to the
second surface 132 to provide for electrical communication between the
conductive structure 120 and structures or features located within the
microfeature device 130.

_ Referring now to Figure 1C, the microfeature device 130 and the
conductive structure 120 can be inverted as a unit. Wirebonds 112 can then be
connected between the second end portions 123b of the leadfingers 122 and the
device contacts 133 to provide for electrical communication between the

microfeature device 130 and the conductive structure 120. In other embodiments,
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conductive structure 120 can be inverted as a unit. Wrebonds 112 can then
be connected between the second end portions 123b of the | eadfingers 122
and the device contacts 133 to provide for electrical comunication

between the mcrofeature device 130 and the conductive structure 120. In

ot her enbodi nents,. -5 conducti ye pathways between the device bond pads 133
and the condPbAuglive sﬂaﬁl‘}ﬁ?ﬁ ti’eg‘%%g%rtﬁef%ﬁ\ﬁ%%l bonenpads <li33c andethei ngnductive

el ement s. Figiiofurd 120 dreltBfhbd i SHAEIBRAGe A SQURkELS 111 ustration of a

portion of the mcrofeature device tive structure 120

descri bed above \Higlre 26§ er partially csdhiegnaties iSondiri6 illdsrapner 'bnp&riueHrcg the
the conductive structure 120 can include a first termnal portion 126 and
a second t erWCrRIPalYER GeNice1 D30 andether gansiuctive struature di20 descrb@dcalmovenaithde

he fi 3 l in the. first di ti A dth
Second ¢ er oo £ ERRSs YA AT Subve e Fiaurbid e sopduetie Arutie 125
facing in tloansiaciidd alfirstabimihaBpottibroNgs %ﬁ?:{%@énd %%igﬁ”@ﬁﬂ%ﬁ%?’. 1;@301‘

first package contacts 113 include the gene l'at en aces

the |eadfi nglé%?tsferm@al PREiosebdh 6ap dntlade tihefirstqizckadd ooatacts ndBudeinkl iatthe

di sk- shaped gsyr ofy t eadf i nger._i nt ey nedj at ortions 124. In other
enbodi nent s,f '?#héﬁ%fq?)& kpf?@aﬁ? 888?’2‘&?”1'%{ 896"’(%522&,3(5116‘%&@% second
contacts 1lpackagd @evhtadts Manemrk; ! - i RO ' i

di rections, ﬁ)anlglég. (as descri bed l'?gfg‘get Ereeéd%qlal c l@??v’v) r]gu%rgeg?a'tnggﬁ 8fefh'ﬁal I
connect i ons egtbadirgents ethen firstaphekpge curtadts 112 iaoidet lies g&m@%ﬁ i fRASend

e

i ncl udi ng QEN_.conn i0 at the first package contacts 113. ferring
now to Fi guPdIiaees ﬁ%g ﬁ@%#%ﬂflﬁ\g@r de¥lee Theosesnnd packagm @eotadie idr aanur e

o par i1 cul o St S aRfed Staee o AEEEdde R ine SRS BRI vl "

apertures l1athesl émbedinerits, thee fisstc packdaure kapRicePMMBC hAd likd- séébﬁﬁ‘g)gckage

enbodi nent, thte {B\Sgﬂ%ure 141 are etched or otherwise formed in tl
encapsul ant °©1%6 Fap nave diffgrent sharesthay alsaiesa iniopposing direstionseand

conductive gdd Wektised in greater detail below) support solder ball connections at the
' second package contacts 114 and other connections, including QFN conhections,
at the first package contacts 113.

Referring now to Figure 3A, the microfeature device 130 and the
conductive structure 120 can next be at least partially surrounded with an
encapsulant 140. In a particular éspect of this embodiment, the encapsulant 140
can include apertures 141 aligned with the second package contacts 114. In onle
embodiment, the apertures 141 are etched or otherwise formed in the encapsulant
140 after the encapsulant 140 has been disposed over the conductive structure
120 and the microfeature device 130. In another embodiment, the apertures 141
are formed in the encapsulant 140 as the encapsulant is disposed over the
conductive structure 120 and the microfeature device 130. In either embodiment,
the apertures 141 can include aperture walls 142 positioned adjacent to the

second package contacts 114 to support solder balls, as described below with
reference to Figure 3B.



120 and the mcrofeature device 130. In another enbodi ment, the apertures
141 are forned in the encapsul ant 140 as the encapsul ant is disposed over
the conductive structure 120 and the mcrofeature device 130. In either
enbodi ment, the apertures 141 can include aperture walls 142 positioned

adj acent to the %cond P'ackage contacts 114 to support solder balls, as
descri bed bel ow VMFRTNGNEWe R & i99rerBhursoldss. balts rdbecan rhe ispasedFogLthe

3B, | d ; : ' th ' i gt ti 124 of
the T ead 11 naeraeqise RGNS, 4 0PERIoRE b8 A2 Frbtigh B elptuiedrie ndigne
A di ngl y,enchpsuslahti®40.bAlct oS4 ' i

sggg:]dl Bgciae e g(s)?itaact s 114. erlﬂﬁ%)rqgmgs%d;%? l(?;aflrst hi séééngcgrgf%gr?'{]aug%\g pé@ﬁaer

bal |s 115 c&h the ¥8copdseackagepapntasts dAd. phrloageaspent faicthis ienbaatimens the | n
th nmbQdi t r.palls, 115 can be di sposed in a post-

manuf act ur o 1550 s 1 G B8(qiBBhee 25pat e PAckBOS anaaitapking Prosesssn

be el i m natiedafdiner @rmpadimerith e oBdior 6! 15 Bﬁﬁkt?&e?(iggBéé&tiﬁaétlgo%L'

be coupled to external devices) although the second pac e con
can remai n MIMAGUFestary Joupgtil @ furthes ddripoditnent, sthibloldBefeilisi N5 Xt bé O

Fi gure 3C, . te package 110 cap be formed by singulating the
conducti ve %!'Wé?é%{%a %‘ﬁ@?%@@ﬁ’t E\@Jﬁﬁh@@%@%ﬂ@ﬁgﬂé@ W%dte ceuied) ,
whi ch are cennggéedl tdaviddisr alfA f V| 3 i,ngul ation.
process can al so redttj%e angeoa\]/lg‘raqh %%%Sﬂstgge&%gékgﬁ’é&?%oﬁ1\%??% 1CERI ng
the first paohgyeddosuppor thd Sokecbalis WS, for coupling to external devices

fromthe first direction A a'[_ld t he second package contacts 114 accessible
for coupling to Bpgdiexidoiigure 36ma rempiaie mackpge ctibra. berfayomes BA i s

R bR e T O N e
the first paboengk which ant soddéctedrtolgheti mwpéﬁét@é%méshﬁsmeﬁ*’h@%??gu@{ioﬁ he
Rgg g?g ie n é |18 pntoocefsg rcrgnaalfsé rrgéugg tatnecrn?eréﬁ%dtﬁ'\ebfg the gackagea; 1r (?,nv%ﬁirlrs rI]éav-ing the
first package contacts 113 accessible for coupling to external devices from the
first direction A, and the second package contacts 114 accessible for coupling to
external devices from the second direction B.

Figure 4A is a plan view of an embodiment of the package described above
with reference to Figure 3C, as seen from the first direction A. As shown in Figure
4A, the first package contacts 113 can be disposed around the periphery of the
package 110 to form a first pattern 150A (e.g., a QFN arrangement). Accordingly,

- the first package contacts 113 are suitable for coupling to other devices
compatible with a standard QFN Contact arrangement. As is also shown in Figure
4A, the first surface 131 of the microfeature device 130 can be exposed (or éan
remain exposed) after the process of forming the package 110 has been
completed. Accordingly, the rate at which heat is transferred away from the
microfeature device 130 can be enhanced by virtue of the increased exposed
surface area of the first surface 131.

Figure 4B is a plan view of an embodiment of the package 110 described

above with reference to Figure 3C, as seen from the second direction B. As
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the first package contacts 113 are suitable for coupling to other devices
conpatible with a standard QFN contact arrangenent. As is also shown in
Figure 4A, the first surface 131 of the mcrofeature device 130 can be
exposed (or can remain exposed) after the process of form ng the package
110 has been, co IFeted. Accordingly, the rate at which heat is transferred
away fromt OWﬁln'Br d9e dBetheesecandipackege eantasthdidecarpedispasedoihwangly

bl an vt ew of oy i 86 B ndicétidos 138 aid 3n Wi & Fedhnd mabdi foaminat is
ref erence t différgnt thadGhedfirsspatterin 1504 B@sé‘r%@l"é&gﬁé With I8 rEhcd gr%/uﬁ‘g% ) in
fom

Fi gure 4B, t_l_he second package contacts 114 can be di sposed | nwar

the edges oflNerkeceadinaiiern 160kmanceastitabie forsmrmtidg paé peckads o td abvices

different t . ir ern. 150a descri bed above with reference to
Fi gure 4A. %%R@bg%%hggb%gﬁé Wtﬁfif)%‘i?'can be suitable for coupling the

package 110 to dﬂég{(tﬁ% 5R24hd958 ﬁlhgf?gfér ‘i'thSgarthkagrﬁ?ﬁecoﬂ\}:\#%?égistﬁsg\dgﬁg%? B

illustrate the package 110 connected to sup menbeér s

two opposi t 81gmbersiwhylein eacktof dwe, oppositelyfadingcsriottations Nn edee i diRat with
the inventi an. Rﬁfgrri Qg fri rst to an enbodi ment shown in Figure 5A the
package 110°2PFaRMBRAGKN PhHRg) inyentionar Referringsfirs det aneembedimestasshavirh in he

first f f ' [ 0 the first K
cont acts 115 Fhaig Tt bRl 18 kahree psfiBdd dyBhindid So 3 stippof iBnaler
160a can i ndbQdewitin tbeatfinshalurtaeent 34l ofpthiet inmerofdtrd RIZhitee s 30URRE the fRTDET

bond pads 161la aligned with_the corresponding first package contacts 113.
Sol der past Ba%@_gecgﬂm@@%ﬂg BoEeNG, Eawwrenthen suppert tmembrea Jé0eon Tinet sudrdt

110 'to tho et IBes AR L rhR R BRGhn afgriuidis: SRS n
one embodi membertbunds ppgerit 1aealigied @il thatorrebbASIng first HaRRagd 'coHtdcts
te)rorg:)gi Qg\rlllt 2?1 %.Lgoicﬁﬁr}glaaﬁgq/&r casrl1J rt.)];acicigpc;rs%léntgeet\?vecehrtﬁglf}r;%/ i‘)agkageI gonot;cr:]tesrﬂ?:
and the support member bond pads 161a to electrically couple the package 110
to the support member 160a, using standard QFN bonding techniques. In one
embodiment, the support member 160a can include a printed circuit board having
internal and/or surface mounted circuitry, and in other embodiments, the support
member 160a can include other devices. When the package 110 is connected to
the support member 160a in the manner shown in Figure 5A, the solder balls 115
‘can be eliminated because the connection between the package 110 and the
support member 160a is provided by the first package contacts 113.
Referring now to Figure 5B, a device package 110 having exactly the same
configuration as that shown in Figure 5A can be inverted so that the second
package contacts 114 and the second surface 132 of the microfeature device 130
face toward a support member 160b. The support member 160b can include
support member bond pads 161b arranged in a standard BGA pattern.
Accordingly, the solder balls 115 can be connected between the second device

package 110 and the support member bond pads 161b using standard BGA



nmenber 160a can include other devices. \Wen the package 110 is connected to
t he support nenber 160a in the manner shown in Figure 5A the solder balls
115 can be elimnated because the connection between the package 110 and
the support nenber 160a is provided by the first package contacts 113.

Referring ngwto Figure 513, a devi ce package 110 having exactly the same
confi gur gt i g??"&@”ﬁ %”WW Rfordg fee treneleghiosd link betwaeh te stport hensserond

package contm?ﬁdlﬁ]eqﬂ%r%@guﬁg%%g%gﬁgdace 132 of the mcrofeature device
war nmenber :

130 face to a suppor “The support nmember 160b can include
support nember bk Mﬂrd@itarﬁbhmmﬂehﬂ"oﬁtﬁé%ﬁi@gifgatﬁ@dé@f ebgck%edﬂO

Accordingly, the solder balls 115 can be connected between the sec
devi ce gac iiegeriaag abqye: with sefasence e Fbgurels ohA-58a ks thefl tthe ysaokaiget 1 Giaeg
BGA -8 bondige, he el ectrical |ink between the

. ) ¢ :
support menber réﬁg%bg;éﬁ %@arﬁéﬁ%@ eé%ffﬂragka@%iceatam. Aeardingly.the package
embodi ment  df1Ot ben BeC pHfcedt i 8 FIRY IFRNBARKARE c@:ﬁ%ctdﬁs‘ér!ag\ﬁge qg:%;(ﬁq ;%Oijgst q
reference to Figures 1A-5B is that the package 1 has itrer an
ar r angenent §08plifgh o sargeraentadios. examniefllTgﬂymaadnjqéaé%\??;ﬁgc%ﬂ%nggt@ahebe

i i i entati 0 a devi
Boupl 1 ng. ar IMEGEHe 0" CHECERAHCe o Aeae. dona  idifeent cipoant alasrinent
i FlamE i i . A pe .0
' angenent (rnoCenc for Bxind SBCR bR oI, B BrPeBonr ot Are
feature is féaitre e thatetheaskage phtRagan1te ewethd nuRid h8r eithst AhdtaliatRih.

Accordingly, a nyfacturer need not naintain separate production I'ines or
separ at egi %%ﬁ?@'@%’ & MG sieed I maintaisu sepatate oproductionl linksyioces

D odu ng | pePaate BAril SR8 3 A0RYE B0y el e e

the cost of differeniuypes oéxbaplimy attergerents™i B8 Lrdults tife BESH forlprydSGRETRL | C-

cross-secti %?glofesaitgree %le\e/i\é:%tsi ??Ovclzaeryv boef rgduced when compared with the cost of
producing existing devices.

Figure 6 is a partially schematic, cross-sectional side elevation view of a

stacked device package 610 that includes two microfeature devices 130, shown in
Figure 6 as a first microfeature device 130a and a second microfeature device
130b. In one aspect of this embodiment, the first microfeature device 130a is
installed in a first package 110a, and the second microfeature device 130b is
installed in a second package 110b. The packages 110a, 110b can be generally
similar to the package 110 described above with reference to Figures 1A-5B. In .
other embodiments, the packages 110a, 110b can have other arrangements. In a
particular embodiment, second package contacts 114a of the first package 110a
are arranged to form a mirror image of the second package contacts 114b of the
second package 110b. Accordingly, output signals from one of the packages
110a, 110b can provide input signals to the other package. In any of the
foregoing embodiments, the first microfeature device 130a and the second

microfeature device 130b are electrically coupled to each other with a conductive
structure 620, as described below.



stacked devi ce package 610 that includes two m crofeature devices 130,
shown in Figure 6 as a first mcrofeature device 130a and a second

m crof eature device 130b. In one aspect of this enbodinent, the first

m crof eature device 130a is installed in a first package 110a, and the
second mcrofeature device 130b is installed in a second package 110b. The
packages 110a, 1l10B®neaaspest gbthis embpdinmeni, ithe condudtive pacikage ecslesstehged

Tron. 1100 CHHREDERg\dtelnd e idiisalure Brviger Sap6i Lot Toaartineint aseedond
package contdAghRs dbdainféntt i fcbh@hctﬂ%:g@gguﬁ%gooﬁrfﬁ@lﬁ@%%ﬁﬂ@%ﬁgf@ﬁffém 8

mrror image of the second package cont

110b. Accor di2igl (whidhucarutors aypaitiorf ofcthe dinst pafckbge 1106Kka86 2 sebbid leadPhmean
provi de inpl.bt1 igq’r"?l s to the other package. In any of the foregoing
enbodi ment s, ﬁe 1IFRtCcan forpt @apPgrtiory@fithe semmdapackage 946bnhd In a further

1 f | : j | | ed 1h i th
Conduct 1 ve Parcass St B REbU, e B rieroreetiic celiseciodh an e
enbodi ment , sebend omicieféature Bevicet180d RO ohaReSEL At @@éd’&?ﬁtsﬁﬁé’c@‘l 8¥R%st he

0 i'S

m cr of eatur? devices 130a, 130b. In a particul ar aspect
enbodi nent , e dirslomirieteaiuesdevies (139as faresatowand |aidecand isusfacket@ly afrehe 121

whi ch [ A first Qa) . d
eadt e 1918 U Ere A Yebied 1500 ARbaRRto HrCdearh bRd g RS then o
| eadfrane 210 _ _ i opa :
devi oo 1303 Bna. Lha - Second b crof ot ot oorc ficd Ponf] FAdk 38T the, o

second sur f §8eondmicrefeatynecdavies fl 30 andfeefitst serfaey i 8ta b3 Bhae fiestarictsfeatuge 2

second surf . 1320 of_the_  second mcrofeature_device 130b. Accordingly,
first devi cggglgéd?%)aadga%ﬁwa {98 afflrﬁkﬁuﬁ??ﬁ died Bt o theysererd migrafaatare

tovar d_secoevidsiam, bt dBBafhedtthe %ﬁ%ﬂ%idﬁ%%ﬂfﬁﬁi%}ﬁ?g@g@ﬁ? !

and a first surface 131a of the first mtrofeature evi ce
froma firshiggfeaidre devibesr30he 186baah bednedreed, Uoe exdmpis,cad Adcribéd in
anot her e”bSPéa'{’Er”éetaﬁ rtB%IoC\)/\F {Nﬁntrg eirgrrllc':se ’?J F itgr&?e f7I rlrsx teitﬁ([:-]rEjl ersn(ta)ggir;glent, the stacked
device package 610 can include couplers 616 that electrically connect the first
microfeature device 130a to the second microfeature device 130b. For example,
the couplers 616 can include solder balls connected between the first leadframe
121a and the second leadframe 121b. In other embodiments, the couplers 616

can include other conductive structures.

In one aspect of an embodiment shown in Figure 6, the stacked device
package 610 includes two arrays 613 of first package contacts 113, shown as a
first array 613a and a second array 613b. Both package contact arrays 613a,
613b have similar or identical layouts. Accordingly, the stacked device package
610 can be positioned with either the first contact array 613a or the second
Vcontact array 613b facing toward a support member 660. The support member
660 can include support member bond pads 661 positioned to make electrical
contact with either the first contact array 613a or the second contact array 613b.

Solder paste 662 or another conductive medium can provide for physical and
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m crof eature devices 130a, 130b can be inverted, for exanple, as described
in greater detail belowwth reference to Figure 7. In either enbodi nent,
the stacked device package 610 can include couplers 616 that electrically
connect. the first mcrofeature device 130a to the second mcrofeature

devi ce 130b. . eX |.e the c | ers 616 can include sol der balls
connect ed be%lgééﬁglt ‘ﬁogpq'ﬂpsqetwsﬁaﬁk{gr@mﬁ Birayr@l 3 aaddbe angpodantmiver bbadb.
I n other enpgisggits, the couplers 616 can include other conductive
structures. In one aspect of an enbodi ment shown in Figure 6, the stacked

devi ce package @igurené| isdes ctoss-suotianal Gk efevitibht vibac bpase s‘fﬁﬂée@chéviéé?’ ’

shown as a 613a, and a second array 613b. Both package contact

first ra )
arrays 613a,pacg§%%air’129véa‘é‘f‘ﬁ1 the first angeresand prekagess110a,c o1 db regagked: inean
t acked devi 6:10 i fianed with either the first contact
array 613a e RRRERE ek Ofed SR MR I Fits e e arcaranglioine festoer

660. The suspdate r&taesf thsemscmacﬁométuﬁéedévm@qrsba%eﬁ@& \Bs&ftr@ﬂfst%ﬁﬂfa e
h t he ?I rs

ositioned t ke electrical contact with either contact arfay
6 34bd i

6132 or he 18dBdfdtheosrarnd amrf?;eamm)d_ev'slm Ua0b, parst éheb Gecond asurtdess 1322
conaucti ve | [ Sl ca - el ectrical couplin

bet ween t he@ghﬁéﬁggFrg%%gG@aaﬂgogﬁécg m?f?mﬁéﬁ?@rmb@hdl“s@@%ﬂ.ls %ﬂ@ur e
7is a crossesend paalaégébdﬁta%iﬁwq%,oﬂ‘ﬁbgﬁ’rr%%%dﬁg@é‘;%r%gsvmﬁa,a?ﬁ%tﬁg e, 710

having the first and second packages 110 nt
that is invafe espresashiarreaupdingvio a suBpgrirmeBbeATE0r dtogbiers 7he (fei.c_{.%older
' d fi

surface 131 f first crof eatyre device 130a faces towar he first
surface 13 Egs%f thlﬁger&g% BWK? 'Ef"@)\f @55 @?%Ctﬂ%"\‘)b’d@"ﬂggbt,h%ﬁfét {easframandia to
surfaces 13# sedd?d| i e fr each ot her.
As a result, i £ ei s théegdffségg%g?‘]p?;c 5@923%3%%?5&%433%%53 ?&'rg]ﬁ‘gaﬂo At wo
arrays 714aembedisenthitte camduativeastrdtirer 720 uah hagde [@hér a+BRGEMe #f arfP0-

o et 7 BB d e ars, BRRsor B toniat avys U 1A, o hor s st Y
corresponding support member bond pads 761 to provide for physical and
electrical communication between the support member 760 and the stacked
device package 710.

One feature of the stacked device packages described above with
reference to Figures 6 and 7 is that the microfeature devices 130 are positioned
either face-to-face or back-to-back, for example, either with the first surfaces
131a, 131b facing toward each other, or with the first surfaces 131a, 131b facing
in opposite directions. One advantage of this feature is that the exposed package
contacts can have the same arrangement, whether the package is face up or face
down. Accordingly, the effort required to correctly orient the stacked device
package for coupling to the support member can be reduced when compared with
existing devices.

Figure 8 is a block diagram illustrating components of a system 800 in
which one or more packages of the type described above with reference to
Figures 1A-7 can be incorporated. In one aspect of this embodiment, the system

800 includes a processor 801 coupled to an input device 803 and an output
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t he second | eadframe 121b to formthe conductive structure 720. |In anot her
enbodi nent, the conductive structure 720 can have other arrangenents. In
any of these enbodinents, either of the contact arrays 714a, 714b can be
aligned with correspondi ng support nenber bond pads 761 to provide for
physi cal ano(lj @%{ i@ conmuni catl on between the support nmenber 760 and

t he stacked eefé(iﬂ pack REeCesser 8ehEanaise be cotiptasktosa msiceaty deedule 862cKages

d i bed d 7 that t f eat
dovi ces. 130 ecasdelor Uie SRRffmeft Ml ol nrfudds p Bmdirand i offer ' ©
exanpl e, ei tehdvodimehts, hthef isystersugb@cesn Fh%ﬂddé oy Qjé‘vﬁg‘ésngfotro%,qp%acg

other, or with the first surfaces 131 a, 131 b facing in opposit

di recti ons. telgeompnicalige devieai sinf aay wf dhese tdﬂﬂhodIHments;ribeelysmmiEBcan
t act whet h k f

Face down IIBE ohBtod HEFe BIRAIETHD BRioTelsk Ao Beampitorindhe FrRestsor

stacked devigod arﬁﬂckﬁgmé‘ Alentdy thbddetsds hahe R eg%ﬁ?ﬁéﬂ?ﬂ%vgea LRRkEgd

when conpared with existi ngy devi ces. Figure iagra
i 11 ustrati n§repapmeshiaensratly syt to g delscnbéd abowswithrefepercReKigoiess Of

h d h 1 ef 1A- 7 b
| hcor por at ot 1178 BR AN SR RTaSBRG,Inenerl) salestor et desoribert Fbave a
brocessor 8Qinceseicrde!ts PR YALIDNT 2 AA3; %ﬂﬁ:o?ﬂngh't{ BHE patckady |8 B4

The processor 801 can al so be coupled to nmemnor

aspect of tmosméeﬂawlanelmport membelt @g8®pnm@uudﬁautab§érwqh%cc@m%dc@ \Dﬁﬂ?er
enbodi nent s hi#‘%St em 8 fsaa i ncl ude ot her devices, for exanple, a

t el ecormuni 88Y % @VPeaemPﬁ gsGibedirbavee nipcamhehthe, fofmlsgﬂnimMGntsan

i ncl ude onetHy Israr ex t h

processor 801 F{'fr(?‘c(llg%r %@ﬁ%ﬁe%%ory rmggF? ggffgr%ﬁg Bg e§y§tfﬁ‘garﬂ9 hd¥e a
stacked ar dawmm:habc(\@ Redaddryhavea réduded édxiwHERSEGrh %QQPHY %om/{:rfhonal
reference to Fi and 7). or an unstacked arrangenent (genera

simlar to PRS s@,lqoo@a W@ed above. Accordingly, the system 800 can be less
expensive to manufacture than conventional systems.

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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with reference to Figures 1A-5B). In either enbodi nent, the packages can be
nmounted to a support nenber (e.g., a printed circuit board) in accordance
with any of the arrangenents described above. In any of the foregoing
enbodi nents, the packages 810 can be nore easily integrated into the
system 800, as described above, and can have a reduced cost when conpared
wi th conventional packages, also as de€tAINM8d above. Accordingly, the
system 800 can be | ess expensive to manufacture than conventional systens.
Fromthe foregoing, it will be appreciated that specific enbodi nents of the
i nvention th?eQ%ﬁﬁrdescribed 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 CLAIMS |I/W claim 1. A mcrofeature device
package system doenpriAsmigjofeaturei davicepackagedsystare; campriisingl i ty of device
contacts electri led to structures within the mcrofeature
device; a conduc%ﬁbg¥gﬁgﬂﬁ? 3@9%xxrically connected to at | east one of

the plurality ofa gRivhitg FUEREE Sonfdess %mlg"fgﬂc@"eésd;? ;é@%};ﬂﬁ&é %trﬂn.tggl

plurality of first and second package contact i or electri
coupling to at | east migrferiviecdedgeer nal to the package, the first package
oma first direction for coupling and the

contacts being accessible fr

second package @o?ﬂ@'?gv%_éir%t“_{i% acfirally qanestad ipeatdspsleona &f the plugalifyi ng

bei g opposi t e the {1 eotedre eopiate. 0k SEAMBhREolGh RGNS by Bamt ¢

the m crofeature devi eadsedontipackage contacts accessible for electrical coupling to at
least one device external to the package, the first package contacts
being accessible from a first direction for coupling and the second
package contacts being configured to receive solder balls and being
accessible from a second direction for coupling, the second direction
being opposite the first direction; and

an encapsulant disposed adjacent to the microfeature device and the

conductive structure, the encapsulant having apertures with aperture
walls aligned with the second package contacts to contain solder

balls carried by the second package contacts.

2. The system of claim 1 wherein the conductive structure includes a
leadframe having a plurality of elongated leadfingers, and wherein the first
package contacts includes generally flat, elongated surfaces of the leadfingers,

and wherein the second package contacts include end surfaces of the
leadfingers.

3. The system of claim 1 wherein the microfeature device has an at
least generally planar first surface facing in the first direction and an at least

generally planar second surface facing in the second direction, and wherein the
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conductive structure, the encapsul ant having apertures with aperture walls
aligned with the second package contacts to contain solder balls carried
by the second package contacts. 2. The systemof claim1l wherein the
conductive structure includes a |eadframe having a plurality of el ongated
| eadf i ngers, an?l wherein the first package contacts includes generally
flat, el ongl¥@ '%IO? asf%@caafconﬁﬁ,ctqs eA€f PAgitiosed aintbashqreximatsetos ¢o@skbcond
package cont i ncl ude end surfaces of the |eadfingers. 3. The system of
claim1l wherein the mcrofeature device has an at |east generally planar
first surface facing in the first direction and an at |east generally

pl anar second surface facing in the second direction, and wherein the -13
plurality of devike cdmeasystear efpoksimi dnetierin | thesfirsor packErjee contddie are

second surf . 4. .The system of claim1l wherein the first package
contacts ar @?'%iﬁgﬁéngboa ifﬁX H%W?E’i’ ﬁﬁat whgreig nhenserenc @%@éc@ﬁd%@&cl&ge
contacts areg 1 pHREePh g L £ an the first
pattern. 5. {%ag{gssgtg?(n%éodgngl al mﬁiemééﬁﬁapﬂ%é?lﬁtgghsgﬁkage contacts are

arranged adj acent to a periphery of the package, and wherein the second

package contacts  are ran&ed in an array wth at |east some of the second
5 temy hnelawe  hewheredn thef fitsh epackeigeg eontactsTrase

pacrage ](c:ont%a_ct s Yspaced€ap B i yner i ¢ e .
system of ¢ - r S s di_sposed on e secgn
package cont ?(?ﬁ?%?‘%&%%ﬁsg%éo@%i% ﬂ%ﬁ@%&?ﬂe’t REYc ShGERIL {he st ur e
incl udes a phekalje zontatts acdegrdrgddith BEncBREFALIMN &t dBXLC SomRNEF WS 'RkBnd he

| eadframe includes a plurality of elongated |eadfingers, wth each

| eadf i nger R8GKIRE sontacisispasad apertfrom the peripberydfitioe pakkags.ect ri cal

contact a first type of external device, each |eadfinger further having a
second end portion wi rebonded to at | east one of

6. The system of claim 1, further comprising solder balls disposed on
the second package contacts.

7. The system of claim 1 wherein the conductive structure includes a
leadframe attached to the microfeature device, and wherein the leadframe
includes a plurality of elongated leadfingers, with each leadfinger having a first
end portion positioned to make electrical contact a first type of external device,
each leadfinger further having a second end portion wirebonded to at least one of
the device contacts, each leadfinger still further having an intermediate portion
between the first and second end portions, the intermediéte portion carrying a

solder ball to make electrical contact with a second type of external device.

8. The system of claim 1 wherein the microfeature device includes a
first microfeature device and wherein the device contacts include first device
contacts, and wherein the package further comprises a second microfeature
device having second device contacts and being stacked relative to the first
microfeature device, with the conductive structure being electrically connected to

at least one of the second device contacts.
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t he device contacts, each |leadfinger still further having an internediate
portion between the first and second end portions, the internediate
portion carrying a solder ball to make electrical contact with a second
type of external device. 8. The systemof claim1l wherein the mcrofeature
device includes a first mcrofeature device and wherein the device
contacts include %irstThgesystem aforaiac i sfurtned cotmprising theed@ack agerhalrtbhtae

R N N N
conducti ve s:ﬁrbumbuéﬁd h@\hﬁg cﬁlc@ﬁrff[ ety BasEf el of fhe ikt k)ﬁer O%t?étls ﬁag

second devi ce contacts he system o arm

t he devi ce d&xe seeend package cqriattage, and wherein the device external to the
package includes a printed circuit board having circuitry electrically
coupled to of the first package contacts or the second package contacts.

10. The system ofjgcl a n the device external to the
package, and vvher el n :I'ﬁbjs(ygvélfﬁgﬁg& r@(r)lrr@f'l”?éd’ Sf)r?ﬁ:kage i ncludes a printed

circuit board hattiedevite @xtdrngl & get padiaigey ang WHIres the éé\ﬁcé ekRin#a6 Iﬂqge

contacts or the second package contacts; at |east one of a processor and a
menory device coupl edPaekageeinglydasea pr @md:mrculbbaarw; hawngrqma:uﬂdeeiectncally

led to th t t | ed t
Soihted cireut t boar aeodEAAl0 BT Bkt BAGRAtsD LontEtt v PRaSSraNA atrckege i |
board and the m crof eahtaess; device. 11. The syst emof claim1 wherein the

nmi crof eature device includes a menory chip. 12. A mcrofeature device
package, conpri shipast one of a processor and a memory device coupled to the printed

circuit board;
an input device coupled to the printed circuit board;
an output device coupled to the printed circuit board; and

an enclosure disposed around the printed circuit board and the

microfeature device.

11. The system of claim 1 wherein the microfeature device includes a
memory chip.

12, A microfeature device package, comprising:

a microfeature device having an at least generally planar first surface
facing a first direction and an at least generally planar second
surface facing a second direction opposite from the first direction:

first and second device contacts positioned proximate to the second
surface of the microfeature device, the device contacts being
electrically coupled to structures within the microfeature device:

a conductive leadframe positioned at least proximate to the second surface
of the microfeature device, the leadframe having first and second

elongated leadfingers, each of the first and second leadfingers
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a mcrofeature device having an at |east generally planar first surface
facing a first direction and an at | east generally planar second surface
facing a second direction opposite fromthe first direction; first and
second device contacts positioned proximte to the second surface of the
m crof eature device, the device contacts being electrically coupled to

structures w thin the havingd &edtene sigfdceca sacond @ndtsuriack east &ySRerally flat
positioned at |east proximte to the second surface of the mcrofeature

devi ce, the |eadfrane WEUNREGIAS Syrfagh Patwesndtheefitsh gnck serend fandysugacesch
f the first and i - i ng.a,first end surface, .
Second end sur face. - el Theh eRESaep HAVhiG 2 debRRo UPntack BB ihene
first and second end $iustl airestion, essdh intdratedised @Héc@%\h}?db%c%nﬁiﬁaﬁkgge
ce

package contact facing in the first direction, each intermediate sur
havi ng a second packa&entasbfacieg irfthei sagond ditestisrcond direction; a first

W rebond connect ed,. the first deyice contact and the first ]

| eadfi nger; a se%oﬁ%leweg%&‘?dcwg%q g’ﬁgﬁ%?r\‘/\g% firsledeves mantas)iand tnfiegdt
and the second | eadf i|égm,'rngegnd an encapsul ant di sposed adjacent to the
m crofeature device and the |eadframe, the encapsul ant having apertures
al i gned wi t h t hea sasooddvipelirsheonmetted betwedre trapssdandedeiey cogtaepahti Uhe

sidewal I s positioned to ch tai.n sol der balls at the second package
contacts, the first FAFY Nge:iBge contacts being accessible for

bei g " access: bl & f opogeaniit, dispobcld, RfELACto 1 anliSkaRlf (eSS

package contacts bei nipaaifreessi the énrapsalanti hgvihgoapkhiarese @igheddiwiCtthen.
second package contacts, the apertures having aperture sidewalls
positioned to contain solder balls at the second package contacts,
the first and second package contacts being accessible for coupling
to devices external to the package, the first package contacts being
accessible for coupling from the first direction, and the second

package contacts being accessible for coupling from the second
direction.

13.  The package of claim 12, further comprising:
a first solder ball disposed on the intermediate surface of the first

leadfinger; and

a second solder ball disposed on the intermediate surface of the second

leadfinger.

14.  The package of claim 12 wherein the first contacts are arranged in a
first pattern and the second contacts are arranged in a second pattern different
than the first pattern.
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13. The package of claim 12, further conprising: a first solder ball

di sposed on the internediate surface of the first |eadfinger; and a second
sol der ball disposed on the internediate surface of the second |eadfinger.
14. The package of claim 12 wherein the first contacts are arranged in a
first pattern and the second contacts are arranged in a second pattern

different than tHe fiThst packagerof.claiir612ivhefbia theekieatestiirs Halige JRcnBSs gi n
i i first mcrofeature device, and wherein

the m f .d l.ud _
the package T TP HRUEE 53ad hareinng Bnaads Birier armpienscacsecond

relative tohj } ! f ki el.ectrically connected t
t he conduct irﬁ/lgﬁ?fgg{jﬁé ag%ﬁf:%ssf’akk%@c?%l%gg u?d;dtggviﬂig 6@%&5@ t,ur%oHﬁY'ng ﬁ&g a
first m crofedestticallyenrinsetdthia the conplugtive idadfeind i r st device contacts; a

second m crof eature device having a plurality of second device contacts,
the second m crofeature device being coupleable to the first mcrofeature

device in either 4@f t j I ons reininafirst orientation, the
second device cog?act\gng%gﬁgio%r@?%e%? » GBPPE&NIcont acts and in a

second ori ent at i @nfirst crbfeatireanyicesanfg EMLESIty SO s opposi te
directions; and a conductive structure p%?iee“i onle%l at %%@?%?@%%aw to the

first and second?a $Rcongireigrefeatuse devime, havieg aqridiatity sksedondcdeviee kehtgts.
el ectrically connect to at |least one of the fjrst device contacts and to

f
at least one of the coﬁfo&gvi”&'grq%ﬂtf‘é%tg.e"'?‘?_. THE SaLREESIef toc|tap nfing
~wherein the conducti veiglofdtttte Gebi@é'iggﬁfﬁer Gt fld’ 3ﬁeﬁt§§%§{,§ﬁﬁ%@ié§r€%ﬂ%¥ to

the first device contacts; a second | rame wirebon
devi ce contacts; and orientation, the second device contacts face toward the first device

contacts and in a second orientation, the first and second device
contacts face i_n opposite directions; and

a conductive structure positioned at least proximate to the first and second
microfeature devices, the conductive structure being electrically
connected to at least one of the first device contacts and to at least

one of the second device contacts.

17.  The package of claim 16 wherein the conductive structure includes:
a first leadframe wirebonded to the first device contacts;
a second leadframe wirebonded to the second device contacts: and

a plurality of couplers electrically connected between the first and second
leadframes. |

18.  The package of claim 16 wherein the conductive structure includes a
plurality of first package contacts arranged in a first pattern and a plurality of
second package contacts arranged in a second pattern, with the second pattern

being at least approximately the same as the first pattern.
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a plurality of couplers electrically connected between the first and second
| eadf ranmes. 18. The package of claim 16 wherein the conductive structure
includes a plurality of first package contacts arranged in a first pattern
and a plurality of second package contacts arranged in a second pattern,
with the second pattern being at |east approximtely the same as the first
pattern. -17 19. tthe JAeKRRfkage ofickaim 16 wheseini an arrangempgeobtite fifst tbeice

first devic > ] arrangenent of the second device

cont acts. ngniﬁe gg’i’irggrgéf{é’?%?%ﬁﬁpﬁ%ﬁﬂ%&e&pgd&pw@&nﬁ)ﬁ% the first device
contacts includes an input contact and at | east one of the second device
contacts includes an output contact, further wherein the conductive

structure i s cougled Thet peckagehofatlaineatd wirerein mstledstviope trentiast devidet he
at | east on evice .contact to direct output signals fromthe
second ni crg:f) é%%g$g]cg‘g%scaé] 'PB“F ﬁ@ntﬁci ap %'?‘?ﬁ%@é‘&ﬁfr@e §e¢pae deyice aqundacts
package of ¢ichiidesl j j Of. 0 ; ive. strycture
is positioned bet mgg\rllm?ﬁgf P ?l?ttsatc {' Zﬁﬁ@hgg(\:/@%réf% f(h_e o%%icil%}'ggg"gwcélérse. '52‘2“?“#?1‘@
package of betweenthenakleashont firstadéviee pontdcoanaflthé ke I6ABHE s¥EnEHEWEE Ur e
ext ends aroundaﬁfri %er I e%ges of the first and second mcrofeature

devi ces. ontag & Girest grpUlisignals Seam dge sesang misiafeatuge fdevige to the first

m crof eat ur gidlevdfter'@ulidy at |east one first device contact; a second

m crof eature device having at |east one second device contact and being
stacked relative to the first mcrofeature device; a first conductive

| eadf rame positigned at |east proximate to the first mcrofeature device,
‘the first |eadfrédme haheRgckaoe etelainaié whersigat ledst a psrtidreafifiencrerductive

first |eadf]j i ng: a fi n ur.fac a second end rface and a
glenz rally f %@?@D{é‘n%&%@ﬁdeﬁé%e%nqhe 3irst and second niicrofesture S(‘jlcfvzvices.

22. The package of claim 16 wherein at least a portion of the conductive

structure extends around peripheral edges of the first and second microfeature
devices.

23. A microfeature device package, comprising:

' afirst microfeature device having at least one first device contact;

a second microfeature device having at least one second device contact
and being stacked relative to the first microfeature device;

a first conductive leadframe positioned at least proximate to the first
microfeature device, the first leadframe having at least one
elongated first leadfinger, the first leadfinger having a first end
surface, a second end surface and a generally flat, intermediate
surface between the first and second end surfaces, the intermediate
surface and the second end surfaces facing in opposite directions,
the first leadframe further having a first terminal portion that includes

the intermediate surface or the second end surface of the first
leadfinger;
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surface between the first and second end surfaces, the internedi ate
surface and the second end surfaces facing in opposite directions, the
first leadframe further having a first termnal portion that includes the
intermedi ate surface or the second end surface of the first |eadfinger;
-18 a first w rebopd connected between the at | east one first device
contact and t he &tirst wirePopd €onneeted hetween e at leastomsfirst dedicetdontact and

| eadf rane positioned I imate to the second mcrofeature device,
the second | eadfrane ﬁé%iagges%f’ltBf‘gz's[%m%%ﬁn%ﬁrongat ed second | eadfinger, the

second | eadf i ngera S@stnacahduckise Iezﬁﬂﬂarﬁé'FBQﬁ%neﬁ gffefér%g?r%a@{of # esera]c%glda

generally flat, internediate surface between t second e
surfaces, the internmediigicfeatsine fdavicainthe secerd oleddframes hiafimge ot flagsth@nin

opposite directions, e second | eadframe further having a second term nal
portion that incl udefwrf‘%aﬁ?ﬁtsécﬁﬁaﬁﬁ?gﬁ%ﬁrf dhe %Poﬂﬂéeégfm Raning ur fisgte

of the second |eadfi mrgu@%?gwo%lr S BUIRFL ﬁgnpawﬁggibpegn%dialtgast

one second device contact and the at |east one Seco ;
conductive coupl er cosndetedebeceretie fitst ahtirstcond énsasipridel ea@ inBdRadiatand
an encapsul ant di sposedgad'éacen to the first and second mcrofeature
devices with the firstUdAEC SBERE $esamdnand surfaces facing ér oppbsite direptiand, de

erm nal portion bei nySeseind Kradhinkt Rt BERUR ebPhal sopiamthat ne
second terninal porti aclbdéntheaintasradite Surkibedor FRCSSEHH 86 lsufBch UF the
coupling, the second gg(r;gr% ie%réﬁgg(iagg opposite the first direction. .
a second wirebond connected between the at least one second device
contact and the at least one second leadfinger;
a conductive coupler connected between the first and second leadframes;
and
an encapsulant disposed adjacent to the first and second microfeature
devices with the first and second terminal portions accessible to
provide electrical coupling with devices external to the package, the
first terminal portion being accessible from a first direction for
coupling, the second terminal portion being accessible from a
second direction for coupling, the second direction being opposite
the first direction.

24.  The package of claim 23 wherein the first terminal portion includes a
plurality of first package contacts arranged in a first pattern, and wherein the
second terminal portion includes a plurality of second package contacts arranged

in a second pattern, with the second pattern being different than the first pattern.

25.  The package of claim 23 wherein the first terminal portion includes a
plurality of first package contacts arranged in a first pattern, and wherein the
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24. The package of claim 23 wherein the first termnal portion includes a
plurality of first package contacts arranged in a first pattern, and
wherein the second termnal portion includes a plurality of second package
contacts arranged in a second pattern, with the second pattern being
different than ta% fi.rsf gatter n. 25. The package of claim 23 wherein the
first term ma P8 eiNgRAl Reftigadaciydes auplbrality of se¢andspackagkapntactstaaranged
arranged in; i : ' -19 second term nal. portion

i ncl udes a r;'lauér asfei%??ag#ét?é@o‘ﬁ@ﬂg&gﬂ%@’@ohgﬁ%ﬁ%%Sﬂgaﬁgg%?sf?ﬁppé% Y the
pattern, w tsamehas siezfirst ppttetrer n bei ng at | east approximately the sanme as
the first pattern. 26. The package of claim 23 wherein at | east one the
first device contacts includes an input contact and at | east one of the

conductive structire D BEGRAE FoeRibrel iRt tdedsnene: i fios deics
contact and cbheaché inchasds ékﬁ‘%pif?%@ﬁfécfjgﬁﬂféi Ie%égrl{rﬁgéfftw SAebfG e téteegﬁ”tgcts

signals fromthe second m crofeature device rst mecro
devi ce. 27. iNGledemeragetput cohtact, MBirtnee venareint tHeeasndwtiver stihvtu®f is BSupled

ducti ' iti he fi d d
o ot o RIS ab fodiRnt (RE G ICH ConRhst mngdharmirieast ane sesand device

ti f ' ; ' 1 f th
D g ¢ SORERONS il Buti SIS Frfif 53 o8RG R RBLLRY HeblcePftRe flst' "

m cr of eat ur gidoieatarepdekiage, conprising: di sposing a conductive structure
at least proximate to a mcrofeature device, the conductive structure
having a plurality of first and second package contacts accessible for

el ectrical coupli t t j Xtern to the ckage, the
m crof eature dgv?zg hg\vlér{)gécggééloﬁgar???f’%ﬁgrﬁﬁ‘/%ﬁlgaé APIEQ 8{) thdéiqt“ye
coupl ed to sfructcteiissposifibrédbetiveenthe fipéterid sEcomMhfofeature devices.

28.  The package of claim 23 wherein at least a portion of the conductive

structure extends around peripheral edges of the first and second microfeature
devices.

29. A method for forming a microfeature device package, comprising:

disposing a conductive structure at least proximate to a microfeature
device, the conductive structure having a plurality of first and second
package contacts accessible for electrical coupling to at least one
device external to the package, the microfeature device having a
plurality of device contacts electrically coupled to structures within
the microfeature device;

orienting the conductive structure with the first and second package
contacts accessible for electrical coupling to devices external to the
package, the first package contaéts being accessible from a first

direction for coupling and the second package contacts being
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orienting the conductive structure with the first and second package
contacts accessible for electrical coupling to devices external to the
package, the first package contacts being accessible froma first

direction for coupling and the second package contacts being -20 accessible
froma second direction for coupling, the second direction being opposite

the first direction; aceessibledidry acsBtRhdnrectien ¢aHsbuBlihY Sthetddeeht direkfoh he
device contacts of the  mcrofeature device; and di sposing an encapsul ant

adj acent to the condu®€ingeorRasitetthe dirstidieectioncapsul ant havi ng apert ures

aligned with the P ontacts, the apertyres having, aperture
wal I's positioned et?%&@%ltya%aoyﬁggltaér&}@gﬁfs@ved?{}?ﬁgpesE&ﬁ?ﬁjaﬁé@ﬁé‘éﬂ’t%‘gﬁtoggrt‘%.
30. The nethod of cl aniitrdfeathey @évicéehfonductive structure includes a

| eadf rane having a plurality of el ongated |eadfingers, and wherein
orienting the c&HfPPsSiNY arstenpapsutanti atijatentsttoatie serwhittipackagetucantiast s
positioned to provide el ec‘@ri C%| .cougl i Ra w th devices external to the
package i ncl udes ori effPFARPURAY Naving,apertdres; planed with dBesseepnsk package
accessible fromthe fj | I i | i n ri oy ]y
flat surfaces of the Ibggttgf ifyr’lgt;@?tsdpt%gtu e;ggggg s%‘g%é" r?rvgarh%tgcga{'bs@%%%g%wal"%
direction for couplingoldétball$et thetsendndfpackagecahtaster ei n orienting the
conductive structure includes orienting the conductive structure with the
first package contacts arranged in a first pattern the second package

contacts in a seegnd i¢f t fi .pattern. 32, The

met hod of claim gg V\thﬁ%it'ﬁétgPPgirﬁtclia;\éne%(‘-:-A;%gﬁaJﬁgic\(?ba@étf\%p%tﬂlr‘céurq ml{ﬂ?ésa

posi ti oni nglazdframe davipgck pliealiyndfasiongaidaleattingdrsaan8 WS ofibnlifé the

package, and@ggsml oning the second package contacts in an array with at

| east  someCoRAYGVetrsHTe YUK i apgriasend paskaeel captacts pesitionee tperavider y

of the electrical coupling with devices external to the package includes orienting end
surfaces of the leadfingers to be accessible from the first direction for coupling
and orienting generally flat surfaces of the leadfingers to be accessible from the

second direction for coupling.

31.  The method of claim 29 wherein orienting the conductive structure
includes orienting the conductive structure with the first package contacts

arranged in a first pattern the second package contacts in a second pattern
different than the first pattern.

32.  The method of claim 29 wherein orienting the conductive structure
includes positioning the first package contacts adjacent to a periphery of the
package, and positioning the second package contacts in an array with at least

some of the second package contacts spaced apart from the periphery of the
package.

33.  The method of claim 29 wherein orienting the conductive structure

includes orienting a conductive structure having a leadframe, and wherein the
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package. 33. The nethod of claim 29 wherein orienting the conductive
structure includes orienting a conductive structure having a | eadfrane,
and wherein the -21 |l eadfranme includes a plurality of elongated

| eadfingers, wth each | eadfinger having a first end portion w rebonded to
at | east one of the device contacts, each |eadfinger further having a

second end peadframne pissiudesnadpliucalitpkef elorgiated: dadfingersicivitni tick |Ehdfiigery pe
further having an internediate

of external ,device,. each, | eadfi nger still
portion bet \D%éﬂ{‘q Adr ?Eii‘?”ﬂp Hné’é'g aedtoreaspne efhibel devieersantacts, each

portion car nys ri.cal 1 ith.a second
Pope of oxt sadtinger SRIHEF HRBirg b BRI GrRE Wbl ppSRbREH . iRt
34. The net lodtart wilhaa first%y petus rexternah@evite | @4lcdtiingay sHEfurfHer Y hdan
first mcrof eaturgiéffgw ce and wherein the device contacts include first

device contdefrae PRRONheiwera thetfirstiand sepend epdpartiess, thedotermgdiate
second m cr i i the fi.rst m.cr.of eature deyice, the
second mcr %&gﬁﬁur%grrgﬁéi %gsqi)%évﬁ(héﬁts@crh%lﬁe &Z%tr%aﬁ Q%Wf’%tcwgﬁ 3 f§cend dyre 4 | y
connect i ng texternandbuide differdritunan tite fikst §pd SFasderpBbd&ficéhe second device
contacts. 35. A nethod for formng a m crofeature device package,

conprising: positioning a first mcrofeature device at |east proximate to
a secand m crof eat,ure—device, the fir j crof eat ure device having first
devi ce contact s,%ht hengdBﬁtg‘oﬂi %r%?lahié,r@he@m ﬁf@ RigrPiegtyecdmdce inpludes a
contacts, t figstS@fpodatlire’ @& Res Wik e ' u o irst! ¢
m crof eature device in either gé t wo 5§®eﬁféa'?gg§§,8ﬁ§?ﬂgi H{Cﬂln&é;?'r§ti #jé\?&e
ori ent at i onconteetss @adwhetein the rmethoddtigthéacemprises: d the first device
contacts and in a sgcond or i egt ation, the first and second _device contacts
face in opposi te‘S{{ﬁC INg; 2 Sgsond microfeature device proximate to the first microfeature
device, the second microfeature device having second device
contacts; and
electrically connecting the conductive structure to at least one of the

second device contacts.

35. A method for forming a microfeature device package, comprising:

positioning a first microfeature device at least proximate to a second
microfeature device, the first microfeature device having first device
contacts, the second microfeature device having second device
contacts, the second microfeature device being coupleable to the
first microfeature device in either of two orientations, wherein in a
first orientation, the second device contacts face toward the first
device contacts and in a second orientation, the first and second
device contacts face in opposite directions;

orienting the second microfeature device in one of the first and second

orientations;
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orienting the second mcrofeature device in one of the first and second
orientations; -22 disposing a conductive structure at |east proximte to
the first and second mcrofeature devices, the conductive structure having
first and second term nal portions; and electrically coupling the
conductive structure to the first device contacts of the first

m crof eat ure devidigpasing aconkectes strdcidey at Rasb pi@dmatedfo tHErss a8 cond
m crof eature device. 36. The nmethod of claim 35, further conprising

orienting the conduct M/EOTRRIIR t dR\ACSS, ¢ ther KENnFuetive Atckaeohavingr firsiaand
portions positioned t i .y L] oupling to at | east one device
external to the packagg?&ﬁg&ﬁ'?@t&ﬁ@#?ﬂ& portion being accessible from
a first directioeldotricallyuedupliigang dordus®@L 8gudtardid #e ﬁmgbk/%_@ QStads of

ir

accessible froma second direction for coupling, the secon ectlon
bei ng opposite the fi ke figstrmicrefeature7devite andt thotiheoseadrai dedbe woataits of

di sposi ng the conduct i i ncl udes di sposing at | east a portion
of the conductive str:tjl)({:?ea%té&g]g{]\%§wattwg (#qu[lcsef and second microfeature
devices. 38. The nethod of claim 35 wherein disposing the conductive

structure includes disposing at | east a portion of the conductive

structure adj acefb. t o Theaneihledrefi claidy8s, furtheneofriprisingroderstirgpthé conductive
m cr of eat urgt devi ces. St%. '¥he nmet hod of claim 35 wherein electrically
d & tfif ete DA

coupling th EBWB%Q‘P’\th : e SPEORhIEIMIngl  RATHoBe cRRRItigned dPeRrQMide
devi ces i ncllgdascabcbgpmitd St I%%St %\ﬁér;gtgﬂ@:g'e¥<?erﬁ£fMﬁhg[p%ggggé,mﬁgifﬁ@g{rﬁﬁ%l

second m crof eature devices. Orf asse

devi ce syst particrdrging sicogssibledsor isdfirshdirectioncfopteabliHEame e Sedik@Bfinal
pr oxi mat e toean external device, the m crofeature device package having at

| east one nPEReRONE acFevrioe dTUvt i setand cliigstied tos eowlingucthievsecond
structure, HpechsHEsIRG ofposite the first direction.

37.  The method of claim 35 wherein disposing the conductive structure

includes disposing at least a portion of the conductive structure between the first

and second microfeature devices.

38.  The method of claim 35 wherein disposing the conductive structure
includes disposing at least a portion of the conductive structure adjacent to

peripheral edges of the first and second microfeature devices.

39.  The method of claim 35 wherein electrically coupling the conductive
structure to the first and second microfeature devices includes wirebonding the
conductive structure to the first and second microfeature devices.

40. A method for assembling a microfeature device system, comprising:
positioning a microfeature device package proximate to an external device,
the microfeature device package having at least one microfeature

device electrically coupled to a conductive structure, the conductive
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-23 structure having first and second term nal portions accessible for

el ectrical coupling to an external term nal portion of the external

device, the first term nal portion having first package contacts
accessible froma first direction for coupling, the second term nal
portion having second package contacts configured to receive solder balls
and bei ng accessi bl e fstegiureshadng fitst eodi secdhar termingl| partions hreceesiBrA for
direction being opposite the first direction, the mcrofeature device

package further havi nd'SHIEACSPRIN IO an sxisseal teaminatmortiontofethe external
i f eat devi UGH | St | ant _havi
apor tur 65 w th apert ure ey o At terfnindt Aot FaniRE BAC M aGS caieRY

contain solder balls avaessibk frynt hefiseavedtiondkpaousmy, akSseSsHE Hrhiigalone
of the first and second term nal portions for coupling wth the external

termnal portion; and ROGURN i MRyiRGesenmddoackeage | cantactadcerfigurddt & niecaive

portions wth the ext 1.nal tLon. . Jhe nmethod of claimA40,

further conprising or %@%rnaéﬁreg@ﬁ@ez&t %Cesﬁfé}%tf_r%daséﬁ tdiFgetiRg ?'or

portions to face towardupliey,etibaietdhd (dtiBa baity bpPBsite? e fIf3¢ dFeEHOH b
X

claim40, further conprising: determning if the external term nal portion
is more conpatibl e wi thcigfeatire sgdevicer rpackiageorfuitoer t havingi tam t bac

termnal portion; if t§ e | termnal portion is pore conpatible with
the first termnal pdf |°§§Et%@%c:%‘tt {?H}I?Fe TQIEEQS%FU{% ViER aBérQ‘PoﬁQ”%Wﬁi ng
the external term nalsirpefiré 0thd ®rida®shidntt i t
m crof eature device pa_c:;gge;_ and ic%%t he an?ée\&'?]é;l é@&%g%\a\{v%ogé?%ﬂ%i %Narlwlts)r e
conpatible with the s@bgned véthrihenlsecond tiavkagd asontadtd to heorftains solder Hanal
portion, coupling the ext ec{nal
carried by the second package contacts;
selecting one of the first and second terminal portions for coupling with the
external terminal portion; and
coupling the one of the first and second terminal portions with the external

terminal portion.

41.  The method of claim 40, further comprising orienting the one of the

first and second terminal portions to face toward the external terminal portion.

42.  The method of claim 40, further comprising:

determining if the external terminal portion is more compatible with the first
terminal portion than with the second terminal portion;

if the external terminal portion is more compatible with the first terminal
portion than with the second terminal portion, coupling the external
terminal portion to the first terminal portion of the microfeature
device package; and

if the external terminal portion is more compatible with the second terminal
portion than with the first terminal portion, coupling the external

terminal portion to the second terminal portion.
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termnal portion to the second term nal portion. -24 43. The net hod of
claim40 wherein positioning a mcrofeature device package proximate to an
external device includes positioning the mcrofeature device package
proximate to a printed circuit board having circuitry, and wherein
coupling the one of the first and second term nal portions with the

external term na3. porMhicomethtd b eRiRo4P MHtgeinhSosiidhih§ dThiidloreRhid aBvikkt h
the circuitry of the printed circuit board. 42§0The ngthod o{ cPaim‘é’l‘O

wher ei n posiPECkAIP Praximate e ean external dewicepiaclkidge pusitianimg dhe ananofesture nal
devi ce i ncl Wt oni t m_crof eature. device package proximte to a
printed cir clt,f%l%fb eggéaérk%gﬁ%ﬁﬁyaggrt%a FPWE%&NMQ&&’ ﬁ‘a"@‘@u‘ﬂf {[q‘ﬂg ¥herein
the first arduphegtfet gienidiaihePArdil aRF dofd! ffmitidh Sdtbns (AT 8! eRBAI "
i ncludes coupling the one termnal portion with the circurtry o t fie
printed ciréiningopertion ancludes:caiplingthenerehtatming poetiorcwithithe efrcuitguaflthe g
at | east onﬁ_.oge(g processar and a nenory device to the printed circuit
board; coup PSR @ evi ce to the printed circuit board; coupling an

out put device to the printed circuit board; and di sposing an encl osure
around the printed circuit board and the mcrofeature device. 45. The

net hod of clai m 4d. wh&hei mefhosii 0f olaim g4 wieesiaf wRitidring @V irt&rofd2AGHa86vice
proxi mate to allg ext ernal device includes positioning a mcrofeature device

package havPAREr3ISG HOXIMAte; & @y exiesiledeyite rineludes mositioning: ¢he microfeature
device package proximate to a printed circuit board having circuitry, and wherein

coupling the one of the first and second terminal portions with the external
terminal portion includes couplihg the one terminal portion with the circuitry of the
printed circuit board, and wherein the method further comprises:
coupling at least one of a processor and a memory device to the printed
circuit board:
coupling an input device to the printed circuit board:;
coupling an output device to the printed circuit board; and

disposing an enclosure around the printed circuit board and the
microfeature device.

45.  The method of claim 40 wherein positioning a microfeature device
package proximate to an external device includes positioning a microfeature

device package having first and second stacked microfeature devices.
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