13 March 2007 STACKED M CROFEATURE DEVI CES AND ASSOCI ATED METH@D%arch 2007
‘TECHNI CAL FI ELD The present invention is directed generally to stacked

m crof eat ure devices and nethods for manufacturing such packages.
BACKGROUND One nethod for increasing the density of mcroel ectronic
circuits for electronic devices (such as conmputers, portable phones, etc.)
Is to stack two or nore mcroelectronic dies on top of each other. _
Accordingly, thSTAGKERJIROFEATVRE DEHEESIANDI ASSOCIATED MSTNOME N t he
sanme footprint normally occupied by a single die. Figure 1 is a partially
schematic, cross-sectional elevational view of an existing stacked die
package 10. The package 10 includes a substrate 40 that carries a first
die 20 and FepiN d die 30. The first die 20 is attached to the
substrate 40 wth a paste |layer 14. A spacer 12 is attached to the first
die 20 with a first tape layer 13a. The second die 30 is attached to the

spacer 12 with aThegresehttiapentionyierdiredted déverki ' it ikt
di e bond pads 21 Ehgt are coupled to corgesggﬂ%ﬁ%@?i&r%&'g@gés#g%f%&g%%d
pads 41a w PRAMMetapdsforapamefaciuiag stieh packsges.substrate bond pads 4la are
coupled to external substrate bond pads 41c wth vias. The external
substrate bpatKEES c each have a substrate solder ball 42 to provide
conmmruni cation between the first die 20 and devices | ocated external to the
package 10. Simlarly, the second die 30 includes second die bond pads 31

coupl ed to correfpendiatiyod dopnidicrsdatig ahe @@Mﬁ@ﬂ%ﬂﬁ:ﬂoéegr%@cseﬁ . for

wi rebonds 50p. , The second substrate bond pads b are cou to additional
external suBSEIANIE RMicPSH ER¥Ehsas comppiessi Bertatiarnhoness etm) ksetorstenk ttwe or

second | e MEGHIRAERR B bA%p! 6 A RRRL S Kecolibtt el abodnan
20, and t hecareponddeliaeidBonat Lircuils withire the? 88te footprint normally occtipied by a
~ single die. Figure 1 is a partially schematic, cross-sectional elevational view of an
existing stacked die package 10. The package 10 includes a substrate 40 that
carries a first die. 20 and a stacked second die 30. The first die 20 is attached to
the substrate 40 with a paste layer 14. A spacer 12 is attached to the first die 20
with a first tape layer 13a. The second die 30 is attached to the spacer 12 with a
second tape layer 13b.
The first die 20 includes first die bond pads 21 that are coupled to
- corresponding first substrate bond pads 41a with first wirebonds 50a. The first
substrate bond pads 41a are coupled to external substrate bond pads 41c with
vias. The external substrate bond pads 41¢ each have a substrate solder ball 42
to prqvide communication between the first die 20 and devices located external to
the package 10. Similarly, the second die 30 includes second die bond pads 31
coupled to corresponding second subsirate bond pads 41b with second
wirebonds 50b. The second substrate bond pads 41b are coupled to additional
external substrate bond pads 41¢ to provide communicatiohrbetween the second
die 30 and devices external to the package. Once the first and second wirebonds
504, 50b. are connected, the substrate 40, the first die 20, and the second die 30




can be at least partially enclosed with an encapsul ant 12 to pH8iMafcH POFE
conponents. One feature of an arrangenent shown in Figure 1 is that the
overall thickness of the package 10 can be significantly greater than the
conmbi ned thicknesses of the substrate 40, the first die 20, and the second
die 30. As a result, the package 10 can be difficult to integrate into

devi ces havidig beeky ubbgthbanvay bAdbs&d e\@ﬁl@%?%ncé?@ﬁl%ﬂi "d Yo ﬁ@geaenfefsbt s

of the stacked die arrangenen provided to the standard size vices In
whi ch t hey camepeneants.por at ed may not be available for very conpact devices.
BRI EF, DESCRI PTI OF._THE WNGS Figure, 1. is a. ‘tially schematic,
crosstsecti onal C@‘W‘%J&?E{Sﬁ o &Y ﬁfraﬁgg’BQEkéB@WﬁaWF%glgﬁaék@dﬁ'}ﬁtgﬁgeplé%'ﬁ”oni c
dies in acqpifanss ' he M6 ' b LAl i c,
Ccross-secti onaﬁ ﬁfeva%oﬁa?ide% gp gé%abc aég')%'H I%@’Xgﬁﬁaégﬁé@%@@é gﬁﬂsﬁggpl ed
i n accor dartbieknessesaof debedbsiaate 40, theHasi diee20] and thegsecend die 30.p&Ad bal | y

schematic, partiall xpl oded i sonetric view of two dies positioned to be
stacked in rgéﬁ’%rﬁ&r%@iﬁﬂ?hpiﬁﬁﬁ ft@rnglgf%@&pdﬁtﬁgrgﬁe int@ devigge havisig veyglight 4
is a parti ' p ' I v f [ |.t].gned
to be stacekvggw c|:£ncé<’}1§cor %ﬁ'ceg\rfs\n&?@rl%‘{’etg'%o?%zérht%rﬁgglgnse{r? %(? cﬁ%ear é}%{/eté{r]\ on.
Fi gure 5 i pravigadttodhé stawderdeiiedeviees imwhichethelyastednedporatbdtmey dbebe
havi ng off-cqnter bond pads and bei ng positioned to be stacked in

accor dance ay@lgblefor yery. PGt deiiss8i nent to the invention. DETAI LED
DESCRI PTION A. Introduction The present invention is directed to stacked

m cr of eat urm@vbﬁg%mﬁq-l?ﬁf%pqi@ M@ﬁg . The term"m crofeature

devi ce" is used throughou 2007

'Figure 1 is a partially schematic, cross-sectional elevation view of a
package having stacked microelectronic dies in accordance with the prior art.

Figure 2 is a partially schematic, cross-sectional elevation view of a
package having dies stacked and coupled in accordance with an embodiment of
the invention.

Figure 3 is a partially schemafic, partially exploded isometric view of two
dies positioned to be stacked in accordance with another embodiment of the
invention.

Figure 4 is a partially schematic, partially exploded view of two dies
positioned to be stacked in accordance with yet another embodiment of the
invention. | _ |

Figure 5 is a partially schematic, partially exploded view of two dies having
off-center bond pads and being positioned to be stacked in accordance with still
another embodiment to the invention.

DETAILED DESCRIPTION

A Introduction
The present invention is directed to stacked microfeature devices and
associated methods. The term "microfeature device" is used throughout to
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include a device formed froma substrate upon which and/or in wWaiglrch 2007
subm cron circuits or conponents and/or data storage el enents or |ayers
are fabricated. Subm cron features in the substrate include, but are not
limted to, trenches, vias, |lines, and holes. These features typically
have a subm cron width (e.g., ranging from for exanple, 0.1 mcron to

o7 'a back 51 qg) of Lt Govy ne e & sdlR LppR P Sk hisBlyigiens

or a back side) of the device. The termmcr ature

to include s@ifsitsapesompencnlsi ahdandiata storagei elemanits 0P NBYERNBFR fabRaied €S
te head features and ot her

i cr onecnani SAPTIEG (vAE A0 g <CofRtS Brluse, Bifaendioatediiombiences, vies

many of theshegi2edi HEas s, | ui.t.abl e .
materials, including cer ar?ihtceg;g fgn rrga sué%od&er%ggb@?%ﬁlvﬂpﬁbt%% ranging
f ormati ons dfomofereexampler il syicrore teid). 7 rhitori)Ogendrally inksoeriet & & major

dielectric \rﬁﬁq{!‘%rci S andf ﬁ)hotoresi sts. A mcrofeature device package 1n
accor dance §n'&-%s FEPNtGTI0R 1K a PAGk side)roftha davitaiddhe termsmicrofeature

coor B s s 2] rPiche dav | _
o7 o mat e 16 A 1ot el 0y ALY SLeSAEh. BRGS WRRET et iy cunies

having a pl urigremechanisal cleatlrbs ratepdmed! ISRRA! feRhFEE TRERIJEOreAdARER Heaiond
pad surface.. The second, bond 'E)ad surface can face toward the first bong

pad surf ace CAURSR RRYOWSH Muctanschanical faatuses haying sutidicran [m— catipsemicron

el ectrical Bheatd | ) crof,eat ure devi and |
conmponent s gix'? gﬁlg Ihg't t(IJrll ﬂﬁ]ngqg‘ef@%beéﬁgg Eg@ .tsfgﬂ]\?ﬁ ﬁ“&ﬁ%ﬁﬁ’ isdAn "B%g gr@ﬂb?'é‘tﬁble

bet ween at Imatstiatspéinaidingeefamies, ah@ﬁﬁb}pgﬁﬁp@rﬂﬁy‘ét“@aﬁﬁﬂf%ﬂﬁepfﬁ?ﬁ%ﬁhhgﬁ
site, and an.electrically conductive link can bé coupled between the first
m cr of eat ur Gy Materiala. Acluing: buhsobflimited toemetalshdielegtrids materidle smdtond

m cr of eatm%h@ﬁif'&fi@ts In a particular aspect of the invention, the w rebond
is one of a plurality of wrebonds and all the wirebonds of the package

are connected di Aeatitroféatute@ickides packidd i eabddr@aritlY Wi ohB Bstetit §tne

particul ar aspeect of the invention, the first mcrofeature device I ncludes

part!eul ned,r‘g{%é]ﬁgg,ﬁpnpm.[lgee@tfwtcmlcprpfm device having atpluesiity obriest! bord

Do e o SRR B AR YT oo 5 second et
device having a plurality of second bond pads at least proximate to a second
bond pad surface. The second bond pad surface can face toward the first bond
pad surface. A package connection site can be positioned to provide electrical
communication between the first microfeature device and components external to
the device package. A wirebond can be coupled between at least one of the first
bond pads and the package connection site, and an electrically conductive link
can be coupled between the first microfeature device and at least one of the
second bond pads of the second microfeature device.

In a particular aspect of the invention, the wirebond is one of a plurality of
wirebonds and all the wirebonds of the package are connected directly to the first
microfeature device. In a further particular aspect of the invention, the first

. microfeature device includes an intermediate bond pad electrically coupled to the
at least one first bond pad, and the electrically conductive link is connected

between the intermediate bond pad and the at least one second bond pad of the
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-3 13 March 2007 second microfeature device. In yet another aqgegircH 20d%E
I nvention, the first mcrofeature device includes an internedi ate bond pad
electrically isolated from the at |east one first bond pad, and the
electrically conductive link is connected between the internediate bond
pad and the at | east one second bond pad of the second mcrofeature

devi ce. The wm'@hmlﬁ:mfaabnneodewseal o yat rapnitiest YRR A5 RS RRtibAT ﬂflé)rﬁ;r%]tng

a mcrof eat %ﬁr cecgep ckg&e I n one aspect of the i nvention, the

i ncl udes CEP g 2EVIGE Sludes an datermediatss boad gad eiastrlqatly)xscui’ated froma

second m cr h feature.de e havin
QH@aétLléQSt Sy | fl bdet Pla,léa n{i );ﬁ%fel%}hﬁgaﬁl b%:}#uﬁg&%\nag ip é-é')gf]eg[ed

first bond pad surface vm

pr oxi mat e thetWGemthGUntbuneldlateibend fragicandp e atebst 6 SE5R f re
devi ce havi Q%Capaecon bond pad surface with a pl urrﬁ) ty o Egglég{]agl @?ﬁg

pads at |ea JhigEtieatiiee gawWcaecond bond pad surface. The first bond pad
surface can be p t rd t.he.second bpond surface. A
wi re bond can beO?o% e Véﬂtﬁ&%\t'gv@ﬁgté' ‘g(iOWﬁ Srm%tgt?%rfer faemsingaad a
package connmictdfentuse Hevrcb?)’ackég@om bhe R e&tfb Rﬁ@Yﬁ\%ﬁtigheﬂerhgﬁtotd includes
na

communi cati on bet ween t he st m crof eat eV| ce and conponents

to the deviROStipninggdirstaicesfeature ceviop aidedstcprox:mdte i acsoropel mRvdfealre
| east one of the second bond

bet ween t he e.devi ce _and ,at

pads of the dgfﬁec({)e?\é"'mmﬁ%r {Brggh%rroge%{g(ﬁ ggvicghayi "Eﬂalatf'réh papd a‘ﬁ%ét-'rf@&:e Mhte a
i nvention, alityr of e dohd

nmet hod furtttrtjgf’ | r¥(r:I udes gonnpgggl ﬁg'egfpbrw’g'h\?ﬁte& he éﬁd %ﬂgr@% and
directly to%iHethe pecond eigptaatureedevice daving aosémndabwtpadogumge with a

pad ol ect i BRI UtasPh o aslsa 1BgsEeroR e 5 die Sedench Rand e sitasei ng
o, et o I R
conducti ve BHARCHeAWiER bond qamtw redplatddeteen ap lhsh bfetdfaha firsteisid pags
second bond aR d. ar&ot her,. aspe the i nvent | on, the internediate
bond pad is%ere& rﬁ%%gbﬁ LR 'gc?n Bﬁ’é & pesiignasheto provide electrical
communication between the f!rst microfeature device and components external to
the device package. An electrically conductive fink can be coupled between the
first microfeature device and at least one of the second bond pads of the second
microfeature device.
In a particular aspect of the invention, the wire bond is one of a plurality of
wire bonds and the method further includes connecting all the wire bonds of the
~ package directly to the first microfeature device. In other aspects of the invention,
the first microfeature device can include an intermediate bond pad electrically
coupled to the at least one first bond pad, and coupling an electrically conductive
link between the first microfeature device and the at least one second bond pad
can include coupling the electrically conductive Iink.between the intermediate
bond pad and the at least one second bond pad. In yet another aspect of the

invention, the intermediate bond pad is electrically isolated from the at least one
first bond pad.




first bond pad. -4 13 March 2007 B. Methods and Apparatuses i 43AQ8RH2H6E
wi th Enbodi nents of the Invention Several specific details of the
invention are set forth in the following description and in Figures 2-5to
provi de a thorough understanding of certain enbodi nents of the invention.
One skilled in the art, however, wll understand that the present

i nvention map, havigiegitflist ipRe! ASRad 2R NS eE !e odi!men s!of
the invention maw@lepﬁ)(;@ct I ced W [ﬂjgll%r? i@vﬁu d4dlél|£€él. h@ﬁ@p rgo = tf

expl ained in the ng description. Figure 2 is a partially schematic,

cross-sectional i$evaral speoificotictilpack dige inddilidhavrd e forthstn the' Bfisaing €
device 120 apd a. second m ¢rof eature device 130 stacked in accordance with

an enbodi mentSSFIPHAR 3N Ehdighres| 2roota: PravIde i@ dorough uneienstandingt of abitainhe
i r ebond | dbAdi : . hed directly to he first
I or of eat ur & HEo S BF 4 o™ OPB, SKHEF BE et At FomhyeB vl Vindersiaide
first nicroftaat tne mresenteih@Mtioanthayi have (AUhtforp BBodifents) B ¥ndt ihdre
al” I'''nks

second m cr of esté}re device 130, via additional electric posi t1 oned
bet ween t hefMPPMeRts chtiaatinyentinsy may he practiteshwitbesiosevarat obitkatspeeific

devi 130. ' .at, | t f th i r ebond b
coupl ed o HoRrERSBneBTRate Fabuind esEiiia "150 and the seoond o o
m crof eat ure deviRigurk3.is lanpheidiy &ﬁﬁﬁ@tiﬁ?ﬂﬁo’%s-stel&ﬁ?ﬁélriﬁﬁstg%t rf%ﬁ%tﬂg%c%gpgd

device 120 can praovide a platformthat supports electric
to the secondMayig &dirst micrefaatereidevicend 20 dedca sbeahd migofmttare deties 130

bel ow, t hi t |1 thickr f th Kk
10 by ol i TECKAR M " G B8 aiSo BB REet helpvamin. B RIBaR R oF B ur o
devi ce 130. entbadiment paithe WirstbrRERALHIATG p fbp Eéﬂ%regat?achteﬁ.equegcggﬁge

5 .
110 includes a support nenber 140, for exanpl g 1& rinted CircuUi
The support thendiidniciofeatisn davies 128ewithremanitebends dorenimiesting Onlyl@ih and

can. provi de i seinitbid:fe SOTBE AR Aol WRB URED Lot e Sy it o
second microfeature device 130, via additional electrical links positioned between
the first microfeature device 120 and the second microfeature device 130. In
another embodiment, at least some of the wirebonds can be coupled to both the
first microfeature device 120 and the second microfeature device 130. In both
embodiments, the first microfeature device 120 can provide a platform that
supports electrical links coupled to the second microfeature devibe 130. As
described in greater detail below, this arrangement can redﬁce the overall

thickness of the package 110 by eliminating wirebonds connected directly to the
second microfeature device 130.

In one aspect of an embodiment shown in Figure 2, the package 110
includes a support member 140, for example, a printed circuit board. The support
member 140 can carry the first and second devices 120, 130 and can provide for
electrical communication between these devices, as well as devices or circuits
external to the package 110. Accordingly, the support member 140 can have a
plurality of package connection sites 143, shown in Figure 2 as first package
connection sites 143a and second package connection sites 143b offset forward

of the first package connection sites 143a. Each of the package connection sites
-5



external to the package 110. Accordingly, the support menmber 148 mgaRso§r @
plurality of package connection sites 143, shown in Figure 2 as first
package connection sites 143a and second package connection sites 143b
offset forward of the first package connection sites 143a. Each of the
package connection sites 5 13 March 2007 143 can include a package

connect or 14243 wapr Moyt Bopadiiga! BbAREEN 19Dt f R%\%@ Hbs Xg)ﬁ{tﬁﬁrﬂ@%h&rg gxfitgl:r

package 110. In one enbodi nent, the package conhectors 1 I ncl ade
bal | s and i nelemests exfermaedet e tpackpgekdt@.  donoeet embodiferitnchedga

electrically, [ ures. Ln any of these enbodinents, the first
package conn%‘%ﬁé%n 3i ?I‘Z%%&éﬂggéc%fﬁaﬁreb@%p%@ﬁ iR pther embadirpeats; thenpackagend
pads 14la widdhriectdrasi4oh I er e
second package cgnrfectioﬁkéﬁgegﬂh%a?g&ggﬁabé%cﬁ%ﬁgg s{tréjcmg'g% e'Qg)"’f!ﬂ'dPﬂB‘ese
tStﬁcond su pfcﬁmb‘ﬁ@mﬁﬁm&mﬁﬂmqmc:&age lnomltesﬁo%s‘itbs\g%j tbgt be ﬁtljpwa tdﬂd ﬁﬁtgh
e suppor r : e firs ort nmenber bond pads a an e
second suppo% m%%n'ﬁorﬁ%tﬂ’éd§4ﬁ‘k%p%@ aoviae dhaldexiendnibreughs the support
m cr of eat ur | 0 d ] ure devigce 130,
respecti vel 3*{1 d@geﬁggggr mgdséérﬁgf éé@%%@@f?%&%b %‘g?s ﬁﬁéﬁn@%gﬁeﬂum?d 4R
embodi ment  sleswespondifiggseeort] subpofti member ChsHE Padke 1498V e WP Ry Bgut
attached to t)%ug@ﬂ_ﬁgor't_.r{genber 140 with a paste |layer 114. In other
enbodi ment s,® g0 e ypeaftunemipelilde. 17be dissf suppart aumbert bondeads
support ne | ts. n f _these e | nments,
Ther T rot mynrol ears ereEus BRI g b Y4 b at RSnaing tn des s,

that are elneictafeatare deviospl20caricbtHeessdshasmicRsiabere Welitb 301 fedidciVely, as
m cr of eat ure de\u%c)(ﬁ 120. . The first device bond pads 121 can b conngbt ed

to the firsCSHIPRA IN ghedtrndetgibhalovads 141a with first wirebonds 150a. In a
ti | t ' : f it first Wt ds 150
e at tached o s Leng ipect 8F 3 MBAinaFR SBofly ih gl 2 o8 Bt Tatareatire "
| ocated at dewiceci2esaobdiattachéd & trestighort MerbePadoldh é‘[izaisfg)ggléﬁ 14he
|

physical and/or electrical characteristics of the connection between t'rr]\e
wi rebond 158HeLeMPREIMents: the firsteminsateage device| 120 can be attached to the

support member 140 with other arrangements. In any of these embodiments, the
first microfeature ldevice 120 can include first device bond pads 121 that are
electrically coupled to features located within the first microfeature device 120.
The first device bond pads 121 can be connected to the first support member
bond pads 141a with first wirebonds 150a. In a particular aspect of Athis
embodiment, each of the first wirebonds 150a can be attached to a stud bump
(e.g., a gold stud bump) or other feature located at the corresponding first device
bond pad 121 to improve the physical andfor electrical characteristics of the
- connection between the wirebond 150a and the first device bond pad 121. In
other embodiments, the first wirebond 150a can be attached directly to the first
device bond pad 121. In still a further aspect of this embodiment, the first
wirebond 150a can be attached first to the support member‘ 140 and then to the

first microfeature device 120, for example, to reduce the extent of the wirebond
loop.



ot her enbodi nents, the first wirebond 150a can be attached dir
first device bond pad 121. In still a further aspect of this Zm‘%{f}é‘nﬁ%\q#
the first wrebond 150a can be attached first to the support nenber 140
and then to the first mcrofeature device 120, for exanple, to reduce the
extent of the wirebond |oop. -6 13 March 2007 The first mcrofeature

device. 120 can al Fie Fipstr midrofeafufB didVige Q@@dc@g%ﬁ%éﬁy lirﬁ}ggﬂgg%@@@hdogac}shi S

embodi ment, sone or all of the internediate
el ectri cal | yl2&nkeen@aspesctiof dhiaressbadiment; sones bi &8 bf theCintiTRRIGHLS BdR Slis

120, but ins | de. an internedat oint in an electrical :
communi cat i Oi]f??‘ﬁ?( Rlbgé{q%&éq?ﬂy ﬁgnggg%ﬁldtaorfe@ﬁgpg Jithir thes firsé enicofeatue tdewice
support nmenbgrQ i Hhar | . : the. .. . .

i nf gr nedi at e bd%ﬁégééga%geg@ g arﬁl ecg rélEga |%&§to’h§%ﬁ%'8§9@' §%P%@WA@PHEK
first devi cdeweanghesserend (micgofeatire devicedBtaniddtHd Stippcty idmBér diupegh! v
to _feature's_%ﬂ?éﬂirn the £irst %1) rofeature device 120. I'n another '
enbodi nent , nteg?[??é{”flﬁme shaspma xof e, infermediate: themd: parhel 22 earend
substrate b i t | o0b. As described in,
greater det g??tgglg@/w%é%ﬂgctggégn%ﬁm ro er{aqeﬁfégdcgeé’\jﬁecgc’ﬂ%@aén?g#48'9)13‘"3 a
el ectri cal | yedistnilpition iayer) e diretty mﬁah%mﬁﬁnﬂﬁéﬁrﬂ%ﬁi&&eéw'0‘%5{%'[ .

connunicatiqn | i nk between the second package connection sites
| ocat ed at tﬂ@@%ﬁf&mbo rthe Jotermediate bond pads d22arhbe conaesteddodhe

i crof i i cr.of _devi 0 i ncl ud
Cocond bony SeetuSEblidke oy BEGC3%1 BT boBind Fisthons 150k, A dastuberl
the second greatef eetail beldey teeseddifli midroiBuSdshite Qéo%éneggefﬂ{?fébgg%ggﬂ

in Figure 2, th@dzec nd, bond pads 131 may not be aligned direc
the i nt er me@PHPED IS dar tedecna paga 122hto tompletaritne cbrahumicatiay iinke

bond pads. 193 ape e S SEERRE pELRAE KA HERIGE kB 438 1oBRtn pacbe: Suppame ©
auxiliary bareiher™0,Zdths featurMRKInIHelsRcbHE riGeRMurARcPdgp, 131 W th
couplers 134. In_one enbodinent, the couplers 134 are part of a
redistribution | dy%€rSecoRd micrefentirecmuice M8Atean inchideosedards bddd geise1®t her
that are electrically connected to features within the second microfeature device
130. In one aspect of an embodiment shown in Figure 2, the second bond pads
131 may not be aligned directly above the intermediate bond pads 122 Iocated on
the first microfeature device 120. Accordingly, the second microfeature device
130 can include auxiliary bond pads 132 which are aligned with the intermediate
bond pads 122. The auxiliary bond pads 132 can be connected to the second
bond pads 131 with couplers 134. In one embodiment, the couplers 134 are part
of a redistribution layer, and in other embodiments, the couplers 134 have other
arrangements. In one aspect of an embodiment shown in Figure 2, the coupling
between the auxiliary bond pads 132 and the second bond pads 131 can be atthe .
surface of the second microfeature device 130. In other embodiments, the
connection between the bond pads 131, 132 ¢an be located within the interior of
the second microfeature device 130. In any of these embddiments, the éuxiliary
bond pad 132 can be connected to an electrically conductive member 133 that is
aligned with a corresponding one of the intermediate bond pads 122 on the first
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arrangenents. In one aspect of an enbodi nent shown in Figure 243tWM&ch 2007
coupling between the auxiliary bond pads 132 and the second bond pads 131
can be at the surface of the second m crofeature device 130. In other
enbodi nents, the connection between the bond pads 131, 132 can be |ocated
within the interior of the second mcrofeature device 130. In any of these

enmbodi ment s, midrefemduiel davige 12Ondelpad W%n@@nb@diﬁ%&hﬂ%b%‘le&f?ic%ﬂ% Sconda‘lst;]vge

electrically ductive nber 133 that is aligned wth a correspon

one of the i W[%B? dick isckiglra 3 iyl Q@Bpo@.gg@ gd)ldg;ttudh bumllﬁ d\mmelrlz’%ﬂ@ﬂ bump
' ' . [ .electrical,

e Al e g

copper stud tédminclodes cteédetrubun®s. andahy 6t tHelseCBRBILRRNLS tﬁ%]ﬁel%%gc%lp/

el ectrically conductive menber 133 includes other structures.
t hese enbodi $RIMUSTIVe hniegibest ABBarap beopbysicaliye ameinfedectiGRAC Boriled to the

hysically & A d to the intermediate bond pad 122 and/or
'Ito oyt he port?@%ﬁ‘e té tss:cg'l(do 88\?\‘%8%@” 18othe B?'%QEPF&CF%POSQWO‘! wireband 1408
bond pad 122attdomedl toahé inteindédia®ssid phgdpoenbodi ment shown in Figure 2,

t he package 110 is subjected to ultrasonic energy and/or an el evated

tenperature to sdbug @arliodarcaspast tdfan keatbeeiimenthshomnin Fagureb® nthePgsktkhdé
I n ot her enbodi nents, other techni ques

d the int ' d 122.
ZP e usgdl ? oegeaéﬂslr gs'ﬁﬁ&gaqt’o‘ﬁﬁéé?ﬁ"&n?“qrﬁy A/err an ﬁ@@t@rﬁ@npﬁ@ig@, ta Becure
ti VR . 3 t [ [ i on
bad 122 can botp mrcoon MeRkeTite deRllen? Bonkd TS LR FGR0edita 3800
the first niR&hAGE urle otber ambadiments| otier jechrigdes edreciibaalo secure this

conmmuni cat i ween the s nd device bond pad 131 and the second
package co n%@@&g%m{)@i dr a@){éﬁ %R?fﬁ: &mhndimegtisn g copneciondbeivees, therauxiliary

or onel ensameiansE ot erats iy |12oH B buTBERRL d d6°

first 'mcrofeature device 120 e sec m-cr
protect thesecordrisrefnature Idevices 180biadivefitst miveofentRre SIS 1Db1 RN can

Pennsyl vani SOV GLAEHCAGHVANHiSAEn henuoa dap Sarend devicecband ped U sodier

products.  the second package connection site 143b. Once this connection is complete, an
optional encapsulant 111 can be disposed over the support member 140, the first
microfeature device 120 and the second microfeature device 130 to protect these
components. In one embodiment, the encapsulant 111 can include a no-sweep
encapsulant, available from KNS of Willow Grove, Pennsylvania. In other
embodiments, the encapsutant 111 can include other products.

One feature of an embodiment of the package 110 described above with
reference to Figure 2 is that the second wirebonds 150b need not extend around
the outwardly facing edges 160 of the second microfeature device 130.. lnsteéd,

. the second wirebonds 150b attach to the intermediate bond pads 122 of the first
microfeature device 120, with the electrically conductive member 133 providing
tmmmmmmmmmmmmmmmEmammemwmmmmme
that the overall thickness T of the package 110 can be reduced when compared
with existing packages because the encapsulant 111 need not extend beyond the
second microfeature device 130 by an amount necessary to envelope the second
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One feature of an enbodi nent of the package 110 described abovgsWiideh 2007
reference to Figure 2 is that the second w rebonds 150b need not exten
around the outwardly facing edges 160 of the second m crofeature device
130. Instead, the second w rebonds 150b attach to the internediate bond
pads 122 of the first mcrofeature device 120, with the electrically
conduct i ve nwirebond 3B0pr oltistéar) theheaddnak re devi ce
130. One advfa\nL%geo?f this f_e%?ure is nt@hgﬁg?(l&ﬁe@gégrsgﬁldp%ﬁ:ﬁcggé“ﬁeee&ﬁ} e
package 110 WahTHeroreaiutedevine i 26oanc thal scodndh microfddtog gevikadss. bBeaalRe

t he encapsul @t : 3% end beyon he second m crofeature device
130 by an an@%nrte%%élgg sall@a%om(?e?%% g @E@reﬁ{dhaggzgnysnmarstmm die
wi rebond 15Qackegeseitsant hors @eRng b frREARG ; i Lt igned between.the
first mcrofeature device 120 andﬁt he secd@d}fn%?rag %%%%te'lemgc%%‘gd?mme
Because thed§Vde&l ting package 110 i s accordingly thinner than conventional

structural die p@%ﬁg&eg | tt can re _easily be installed in |ocations that
require a | ow profi gypriiade o hrcforegmin tRgsManids fibaleths mpcapsulant
T Crofeat ur e e b 130 T e sobhd it o Bl AL & St

m crof eature device 130. For exanpl e,

130 i ncl udedh@ secesd nigrafesture AaicentGe ircheduda firstPafdect 354 aping s?éﬁrfcf‘ce
not be covered wth the encapsulant”’

135b, the s%g)%lragitéiurffaace slsatlj nﬁggb

111. As are SEE R Gthi nhtha speond sudeee r1@5bf need nobdes cowerdd

m cr of eat ur &yj ' ufsHt e e t1he. osed secaond surface

135b. Ano'tJ hgﬂfgizﬁ: ﬁ?%a;‘%‘ an gﬁbo&Q%%&gf ﬂitéh@ttggiWwﬁfﬁgﬁeéﬁ?ﬁﬁgﬁdd’%ﬁﬂe

wi th ref er efae seeond microfedtine ddvice 1 8@ canBeasihaht8dCade AR aa%fggﬁ&;
ges 0

edges 115 t‘sﬂﬁ% %r,lgt)ocat ed nore closely to the device outer
t he second Pof Q ure device 130 than are the outer edges of existing

Kk o Ninofhe | L ebond b t t end
Bround the | devi coouit oroiiaes desmondEntior the FRRAGe Al dgsaThaf apave "

1; L ;J\?VQ k \(/jv:-t hf with reﬁ&mnce l@figerre erigahatlifie, padkage 104N bickage Witkr Bhigtance
y Theg thate are located more closely to the device outer edges 160 of the second

microfeature device 130 than are the outer edges of existing packages. In
particular, because the second wirebonds 150b need not extend around the
device outer edges 160, the package outer edges 115 can be flush with the

- device outer edges 160, or can extend only a short distance outwardly from the
device outer edges 160. Accordingly, the overall width W of the package 110 can
also be reduced when compared with existing packages and the péckage 110 can
accordingly be more easily installed in locations having tight lateral spéce
constraints.

Still another feature of an embodiment of the package 110 described above
with reference to Figure 2 is thét éll the wirebonds of thé package 110 can be
connected to the first microfeature device 120 and none connected to the second
microfeature device 130. Accordingly, all the wirebonds of the package 110 can
be connected in a single pass, e.g., the package 110 néed not undergo two
separate wirebonding procedures, one for the first microfeature device 120 and
another for the second microfeature device 130. An advantage of this
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devi ce outer edges 160. Accordingly, the overall width Wof th 0
can also be reduced when conpared wth existing packages and ?ﬁﬁﬂﬁé@ﬁé&%ﬂ
110 can accordingly be nore easily installed in |ocations having tight

| ateral space constraints. Still another feature of an enbodi ment of the
package 110 descri bed above wth reference to Figure 2 is that all the

wi r ebonds ofarrdigetAehaie ehatlifcsPe LS Wilh S at uie

devi ce 120 andétﬁgone connected to t gt@%@@ﬁ%‘aﬁﬁ@g&g%@%ﬁtéﬁ&{ﬁ Br@df%].g the

Accor di ngl y,pagkagerid Oni r ebonds of the package 110 can be connected in a
separat e

singl e pass, e.g.,, the package 110 need not undergo two

wi r ebondi ng pr océ&ﬂtgéﬁ g@ﬁ@&?’ﬁ“%ﬁsﬁgepﬁpﬁg%" 40 sea hieve eothrndopdguationsd For
anot her for Ciral f : ' . An % age of this 1
Varch 2007 SerSCeniist ahiseBol Tl atie dByice® 20 T euSeve gelelvea
wi th producisimpilehehapaskage dafigutatiorishewitle MpRJISEBANE . ddvite ﬂﬁﬁaa%%d%l%?a”
have other configurations. For exanple, the first and second m cCrofeature
devi ces 120ar iR & JVEoy Enage f the fiistidexiceshrnsbpadsd2torSiggals adedicated
with the se | rranged in a mrror i.mage of the
first devi c2%?9%%’2%@#%%?5%?@1@%@ §P%H'°et Fepe H@Pteﬂh‘éafqgf rangespents
second i or genatalesiteildrce B8 escfiibe helbw Witk FBRAGRE o FIGRE" 8! | iy stil
simlar to those descrjbed below with reference to Figure 5.7Tn sti ’P
further enbddith@memnbodieentscibegpackeyec 40 icsnl indkideomerd taan twe miceafohiesé ur e

devi . F | | ' . thjrd hi rd df h

i o of eat ur SRS Cor RRe. [TRRT SERirmRal, dicdios Hird Fof dawidh nigefestara o,

wi t h separ atlevicesr e basstaokdE ent et Scdm hﬁ\:rﬁfééﬁ%eééﬂ&?l1%"ivﬁﬁ1 sgbﬂgtg 3
ationrof —a

is a partially exploded, partially schematic isonetric illustr n
package 310WIeRendssouteddo dhe thiisbinicrotestise ddvie.a first nicrof eature device

oh “notnes onBRTREEE s Berh Sl o A Sl SR o7
xact Y T he A e e e 2oy et device
m cr of eat ur 828e9n¢ @ stackedrsecand migirgfeatire device 330 arranged in accordance with
another embodiment of the invention. In one aspect of this embodiment, the first
microfeature device 320 has features arranged in exactly the same manner as the
corresponding features of the second microfeature device 330. Accordingly, any
microfeature device having this arrangement can be stacked upon any other
microfeature device having the same arrangement.  In other words, the
microfeature device at the bottom of the stack need not have a different
configuration than the microfeature device attached abo\fe.
In one aspect of an embodiment shown in Figure 3, the first microfeature
device 320 can have a first bond pad surface 325, with first device bond pads 321
positioned at least proximate to the first bond pad surface 325. For purposes of
illustration, the first device bond pads 321 shown in Figure 3 are labeled with
numerals 1-8. Each first device bond pad 321 can be coupled fo a first wirebond
pad 328 with a corresponding first coupler 327. The first couplers 327 can
include metal lines or other conductive structures located at or proximate to the

first bond pad surface 325. In one aspect of this embodiment, the first device
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m crof eature device having this arrangenent can be stacked “poﬁ‘3"l\fl1%rc‘i‘|tﬂﬂf7
m cr of eat ure devi ce having the sane arrangenent. In other words, the

m crof eature device at the bottom of the stack need not have a different
configuration than the mcrofeature device attached above. In one aspect of
an enbodi mrent shown in Figure 3, the first mcrofeature device 320 can

have a fi rstb@w@a@@daﬁura?@%igﬁéé,ﬁ% ta Jekzrc%g%%‘ﬂéhﬁm% Qﬁg}céeé%g-@?ﬁréggh the

positioned at | east proximate to the first ad ‘sur
pur poses of canteuetihgtiirshmicrefeaturestevite/82@ roothep afithodiihestzo e first degidee 3

are |abeled wth. nu als 1-8. Each fjrst device bond pad 321 can be

coupled to ﬁaq‘:{]?@a%%b&ﬁﬁlbepé%@g?‘g Qﬁ the sleyiger _@%rpieﬂweﬁg%i estdessnprdrin

327. The fi r@ba@lﬂétﬁr§e|§%7wm%fefé}ﬁqu¢igﬁ%%, |l ines or other conductive
mate 10 the

structures |l ocated at or proxi ITst bond pad surface 325. In

ane aspect of thiAs eddsmdbednabovd)etie rsdcopeyinfi€rofeatlrd dbiddragn 2%/ hahand
pads 321 arﬁ a“ gned W th a device centerline 324 passing through the
center of tHEAWMFSATANGed0eaeAly saady tatimse of the fisst nichefaatuse devioen320.

s deser | bog S aoRANTe SEorkPRhicbreslia devitk. paD SRpdRtiR & ffkons badd pad
descri bed atsuviacet365, sswond devidebeAd WaRisdBY ?&Is@er@béléa WARY ?HF?’%‘SS? ?2 %,

arranged generally simlarly to those of the first mcrofea
Accor di ngl y,Jeasterrexisaia taithee seeend bend padcsuriae 336 andcseatmdawirebond padad

D28 Bt | oaeB huded Rlhe a8 R ROHA pads abT with sdibhesounes S orhe”
wi rebond padisst &% secord Arcrbfedilive godess 300VESE clégrtﬁé Ql%@ﬁ%ggﬂ a‘é‘f%@-tﬁ%g%d

couplers 337. The first and second mi crofeature devices can
stacked i n A@rfangemesnt padae suppeit grarber 340, tascdeseribed in gesaber dStaD bekow.

Flaure 5 the suiban® st o S phliRE.TRE i EiouBh deder GHPePtagember
g (i{) GEZZE; e34bomum€m@smcg?§eacmneiﬁi@98§ﬁé§ 848 %P bREmpPle! ViR Phds RaPRF&age
+ TACKATG Cessible from the ougseidg of the package 310. Packa ctors 342
_ ge connectors {e.g.,
solder balls or other electrically conductive elements) can be coupled to the
package connection sites 343 to provide for electrical communication with
components outside the package 310. The package connection sites 343 can be
electrically coupled to the first wirebond pads 328 with wirebonds 350.
Accordingly, the wirebonds 350 can transmit signals between the package
~ connection sites 343 and the first bond pads 321. '

In a. particular aspect of an embodiment shown in Figure 3, sig.nals
transmitted to and from the first device bond pads 321 of the first microfeature
device 320 are also transmitted to and from the corresponding second device
‘bond pads 331 of the second microfeature device 330. Accordingly, when the
second microfeature device 330 is stacked face down on top of the first
microfeature device 320, each of the numbered second bond pads 331 aligns with
the same correspondingly numbered first bond pad 321 ofi the first microfeature
device 320. The second device bond pads 331 can be electrically connected to

the corresponding ﬁrst device bond pads 321 with electrically conductive
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sol der balls or other electrically conductive elenents) can be,lgwcﬁdzdd;,

the package connection sites 343 to provide for electrical conmmunicatrion

wi th conponents outside the package 310. The package connection sites 343
can be electrically coupled to the first w rebond pads 328 with w rebonds
350. Accordingly, the wirebonds 350 can transmt signals between.the

package CongRibepd 398! ﬁsﬁ'ﬁﬁﬁ?di?ﬁ%éogﬁr? gﬂ%ﬁf‘st BARA Rafssiel m'{aﬂggerﬁtg&%{hng‘ﬁ} ar

aspect of an enbodi nent own I'n si ghal’s "t rtans 'rom

the first ddheceldstinhlipadsndrivef ndnebdrisr S23 ninciudbeabidee balRy i §8d R0 ot
m t he correspondi ng second device bond pads 331

also transmtted to and fr
of the secorﬁnﬁ?wmg%ﬁn?eeqagﬂp@@ §90dudiveomanisrs 32anealudreothee stiatures.

m cr of eat ur i ' : d -0 t first .
m cr of eat ur gnﬁyi @?hégg ,e h@%ﬁgﬁﬁt H{e@%ﬁtﬁ%e%%&ﬂ@& gﬁﬁ?%%ggpeiﬁép%@t%ﬁ W&Hs
with the sareencapséqgunting gmelrgurtiend of iwtith ROBHoWwA S 33duref 3)t iea frhdriHer
m crof eature device 320. The second device bond pads 331 can be

el ectrical ﬂ%ﬂbﬁ%‘@ﬁaf@trﬁﬁéh@‘dﬂﬁ@ﬂﬂmai%g first device bond pads 321

ith el i cal | = d [ -11 . h, 200.7. b 323, initiall
it sposed on the 190 ilustttes Wpartial ik isoMatin view i apackad 410y
conducti ve roomfigued3#B dcastditee SWitdeandiBbl emiRineRt & hRE ih@@ﬁ’tﬂﬁ{”ﬁﬂt ﬁn?t he

electrically conductive nmenbers 323 include other structures. n any o
t hese embodia®PREk, oft Hbise fmbaslimestnithy packagee e inokudps uffisdtecindi tsecoad

Goneral 1y sMiLrorbay BB A e wihd e sadt GRiealy Bilriavduss, slacked "'
partial |y efateaethdeseimatsuppoM BumdEr maa%&agﬁ@ghtw&mf& Htkdtlre de ice .

accordance wi th another enbodinent to the inv I n one asgect 0
~ enbodi nent , 42R«caruiokigle aficst bood passstirfacet42mon e nead whidhcamef pesitiomedifitst ces

420, 1430 M had gt A5 TBblok GHAkrerb P BouSbadh e oSt bhde®
Tt " bong o e ehcmlgRad L P RpRl, PSS TR Y
wi r ebond pa&end pad 421 is coupled to a pair of first wirebond pads 428 with a coupler 427
that extends laterally to the left and right of the centrally positioned first device
bond pad 421. Wirebonds 450 connect the wirebond pads 428 to package
connection sites 443. In one aspect of this embodiment, half the wirebonds 450
connect to the first wirebond pads 428 located to the right of the first bond pads
421, and half connect to the first wirebond pads 428 iocated to the left of the first
bond pads 421. In other embodiments, the wirebonds 450 are distributed in other
manners.
Microfeature devices having the foregoing arrangement can be positioned
on the bottom of the stack (e.g., in the position of the first microfeature device
420} or, by rotating the microfeature device and placing it face down, on the top of
the stack (e.g., in the position of the second microfeature device 430). The
second microfeature device 430 includes a second bond pad surface 435 that
carries second device bond pads 431 electrically coupled to second wirebond
pads 438 with second couplers 437. Those second wirebond pads 438 that are
aligned with the wirebonds 450 below can include electrically conductive
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428 with first couplers 427. In one aspect of this enbodi nent, i
device bond pad 421 is coupled to a pair of first w rebond pa&§“§£k§N3¢ﬂ7 a
coupler 427 that extends laterally to the left and right of the centrally
positioned first device bond pad 421. Wrebonds 450 connect the w rebond
pads 428 to package connection sites 443. In one aspect of this

nbodi t, i ] ' i d ds 428
Cocated o (Tambets Bad(6RR 8Rer blcIhRR Shlstau BBubly'hl SR Rt e
first wirebalaviqead30 tethd firshticrofeattiteeddwité 400, afie efdoiridally RBDFIcRESSeARAd | N
ot her enbodi pents, the w rebonds 450 are distributed in other nanners.

M cr of eat ur SRR RN RAdS 481 e 19 JhegsPFigsaendingefiesht dedee beomdspadsrddl. on
he b ' Lii .of  the fi. 1, f
ovi ca. a0y SPRARG Starfee Gapsinfeito BBt KA bU T, B3 dabiok Bod pats

down, on t helXagreadiso trapsmitiekio(a@ndior recBiviedenPipel ddceRd ontibadsesand
m crof eature devigce 430). The second m crofeéeature device 430 includes a

second bond pad fé@lﬂrﬁtﬁs?%gaﬁi%ly expipdedesopwitn viesieof @ patkags ptilsodRured
| ectri [ 1 ' " ds 438, with | 437.
Thoce seaondo RS ofimg Al RS 8" arliiniecats el Govies R0k Bebame
bel ow can i mohimienictisr linleald ¥ sERREH Sek¥fd misdidRuldEehicd 336 lﬁedﬂéeéépde%?3

(e.g., solder balls) that physically couple the second m crofeature evi ce
430 to the ffiBis pinbogimaentuithe fust dicrofmturen devicec520 datiuges depl activieefirst

291" accor EBRICBOBNE Bddis S (shawtt a8 Hrb BB oL pisie & By AthppptiGned
devi ce bond apatsa fHeilaas S7al Mat g éi‘?&é’f"ffdrﬁ% %@ggﬂﬁ(eoszé BF fHeY firkt Wiggd?gaﬁ.?éond

bond pads 431. Figure 5 is a partially ex | sometric view
package 510 d@Uﬁﬁi%ﬂ- ethe fitst pricoferturndenioe 520ican disokelude eorféspinding first

second m or SHERefEe80nd BaaS 22 Ghowe S st i Censdinte bere saceizs. trzo-
521" (shown ae i rat cheaanof IS ERepon g, ke ibihbaake Boh plar $22B7:,

axi s 570 t hatorigsa secered akis Sifila Thensendnidresis 381 6$ niitverdd reddtives torthé fiastungs

570 about the centerline 526. The first dgvice bond pads 521 can be connected

to first wirebond pads 528 with couplers 527. Wirebonds 550 can electrically

~ couple the first wirebond pads 528 (and therefore, the first bond pads 521) to a

support member 540.

The second microfeature device 530 can have a fayout identical to that of
the first microfeature device 520, with ten active second device bond pads 531a-
531j aligned along a first axis 580, and corresponding second intermediate bond
pads 532a-532j generally aligned along a second axis 581. The first axis 580 and
the second axis 581 can be equidistant from a centerline 536 of the second
microfeature device 530. Accordingly, when the second microfeature device 530
is positioned above the first microfeature device 520, it is rotated so that the
second device bond pads 531 align with the correspondingly numbered first
intermediate bond pads 522, and the second intermediate.bond pads 532 align
with the correspondingly numbered first device bond pads 521.
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device 520. The first mcrofeature device 520 can al so include
corresponding first intermediate bond pads 522 (shown as fi rst13 March 2007
i nternedi ate bond pads 522a, 522c- 522j) that are aligned (with the
exception of first intermediate bond pad 522g) along a second axis 571.
The second axis 571 is mrrored relative to the first axis 570 about the

. i I i . b ted, .t first
Wi rebond pads 528 amPreianas A ERBST o RRHT 1ikiaGRbe B16 Feahnrah by ho b e
the first wmiofedtwadgesid8 620dandetHel eeeond hmidrbreaguraoaévseédsaé2|éa,dtQrtea

support nmenber 540. The second microf eature device 530 can have a | ayou

i dentical t RIEEINGlY tansmiltedtviai bptt dheufisstddevice bood pads 5§hoandi t(?e
nd devi - ' i,gned .al o Lrst_axis , _an

cor r espond e RAESRET Y BRfbRret bRl uehEs Shted 5t -gé:r%r%amp%?;lﬁ ries
| ; T ; . et o be
Coi 8131 o e cant 1 U SRS g BTSN R H
Accor di ngl y,N®h ERAITERROERG neLIENGr OP¥weubondepade 53ta-ej 4 aodij | respdciely.e
he first m f ' 5 it s rotated so that, 6 the second device
bond pads SAArPaNTof SehBReS 52z.dot s Por as: eamect hose hoas rpg@pape
bond ds 5
SooEpona i PRUSEONSHE A SRR 525 444 il Bl

i ' ioes$ ) : ; chbar (&gt
%p(r:r?o%s;gtnﬁlrg ervi Cgfﬁtqegtﬂzr:g tL% st.c ng m!eg?gi‘ eyture devi Crg SSg_rand ar(eg
accordingly %O?cge?{sl?ﬁ ltS? é@p\‘?lﬁﬁd 56t Heg'ﬁé} ipteraediats popd pads Seadleghicaliy goppect
cor r espondi b YirsMHRI Beds 8241t HE YirsiimRIoR 078 5devit 52 to W8 LBl RspShag! S

transmtted via the first device pads and j are’a

transmi t t ed sgcandthbend pede3&dndf the second miemfeatupe rdbvivad 5363 1Ree exampls] |
527 for these bond pads connect

{ hose bona SIS dféritied ol i Hett, devit o0Bd Ra BeABcTR: depJrnpalsd
522, 532 m keMoAF tHE 5886nd HEGCE DOEEp&F BBTAViA Gh A8BiricaMP cofiG&Ve $akpbr
conductive nmenbers 533 (e.g., , )
- 933 disposed between the first intermediate bond pad 522a and the second
- device bond pad 531a.
~ Other signals transmitted toffrom the package 510 are transmitted toffrom
only the first microfeature device 520 and/or only the second microfeature device
530. For example, signals transmitted via the first device bond pads 521f and
521h of the first microfeature device 520 are independent of signals transmitted
via the second device bond pads 531f and 531h of the éecond microfeatdre
device 530. Accordingly, the first device bond pad 521f is not electrically coupled
to its comresponding first intermediate bond pad 522f but instead has an
independent coupler 527f1 connected to a wirebond 550f1 at a first wirebond pad
528f1. The first intermediate bond pad 522f has a separate coupler 5272
connected at a corresponding first wirebond pad 5282 to wirebond 550f2. An
electrically conductive member 533 at the first intermediate bond pad 522f
electrically couples the wirebond 5502 to the second device bond pad 531f of the

second microfeature device 530. Accordingly, 'signals transmitted via the first
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sol der balls) disposed on the first internedi ate bond pads 522_@@&%{ ?@My
connect the first bond pads 521 of the first mcrofeature devi

t he .correspondi ng second bond pads 531 of the second m crofeature device
530. For exanple, signals transmtted to/fromthe first device bond pad
521a are also transmtted to/fromthe second device bond pad 531 a via an

el ectrical |l yge@R ' dr@?g el en: t.ne first internedi ate
bond pad 522a ang%t% g\ﬁsadecon gfgé%ﬁ%gﬁ%%ﬁﬁﬁ%ggﬂgéﬁffyaqf voHals tgqrbsm{&ggwa e
transmtted $secdndodevitebpad bage34$0 are transmtted to/from only the first

m cr of eat ure devinée 520 and/qr only the second m crofeature device 530.
For exanpl e, si gndISeN&ralssimilasdheugh masefqomplexieuangementispassd 5@ fansmit

521 h of t hegifhgGtyigi icp 52 i ndependent . of si.gnal :
P anem tt ed SgPER viE'Ge HEELIE pB8 o, Ribpehdenl SR SRS, vansiiEL uaohe
i cr of eat ur eseabendi lncbEEd 58¢H 0 MieTtbYbord1Bad isaﬂh_ig%hﬁléd%ﬂﬂg@gg%ﬁ%‘hg ad

not electrically coupled to its corresponding first 1nterne
522f, but i riStdFPrIeEORAING; Winehendi pad | end 52 zbresponding evirdbmral $60iehond

f fa J . Jhe. first i di bond pad f
nas a_separ & e Raih MU Bvel ko 0 Tt adios BoRt Racash Aecu visubad

pad 528f 2 t acouplenBATh15Y the WikebdHEssdhcal |y conductive nenber 533 at the
first intermedi ate bond pad 522f electrically couples the wi rebond 550f 2

to the second deVh 8epa@ielapd®iaditallyf isotated seupler 5872 i earingcted &etwearpa0.
Al dingly,: sf+ 1t t g the first -14 13 March 2007 device
bond. pad 55 TS ARAMRAERRRN S 5% 0k a wihond Bk F2dh2.aMaieh s Saupled ohe
d devi 1 : |Gl [¥slp d .
second devi cewhrebdn®a80831 The fﬁsﬂiﬁf&ﬁ@diéie%dﬁdrﬁédf ?é@’gﬁgg %t&%%ﬁhm

arrangenent is used to transmt signals via the
i ndependent 18xi%672i gAdridionakfiestiintesniediate tHomd pado 522h3nH22mdriB520h4 Eie

i rebond pad esARIVAERIE] FLedihainis SR eBons osesion tieaaring 52, the
signal s travetoh@/akisos7 1, hd & F&urtttaxis 7 30 P8&hdaiden2 Hhdtdurthl dxfs 673 thitors
the third axis 572 about the centerline 526. Electrically conductive members 533

are disposed on the intermediate bond pads 522h2, 522h3 and 522h.
Corresponding second intermediate bond pads 532h2, §32h, 532h3 and 532h4

on the second microfeature device are positioned to route electrical signals

between the second device bond pad 531h and the wirebond 550h2, as follows:;

When the second microfeature device 530 is positioned face down on the first

microfeature device 520 and physically and electrically coupled to it, signals travel

to/from the second device bond pad 531h along a path that includes the wirebond

- 550h2, the coupler 527h2, the first intermediate bond pad 522h2, then to the
corresponding second intermediate bond pad 532h4 (of the second microfeature

device 530), then to the second intermediate bond 532h3 (of the second

microfeature device 530) then to the corresponding first intermediate bond pad

522h3 (of the first microfeature device 520) then to the first intermediate bond pad

~ 522h and finally to the second bond pad 531h of the second microfeature device
530.
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coupl er 527h1 and the wirebond 550h1. A separate and el ectri cahﬁy@i}l@(ﬁd
coupler 527h2 is connected between a first internedi ate bond pa h2 and
a w rebond pad 528h2, which is coupled to a w rebond 550h2.. The first

i nternedi ate bond pad 522h2 is positioned on a third axis 572. Additional
first internediate bond pads 522h3, 522h and 522h4 are electrically

connected to eaclpgd e bk 41

second axis 571, andhaétfu gﬁfﬁéﬁgﬁgﬁgg@%fﬁgggﬁe}g@%ﬁ;@ H%klgb?%??ﬁb%@(%?og%)
mrrors thevithrefaremcedo Figurebbig thahsignety ean bedrdrmmittéd esfroimcsdrhd or all of

conducti ve n‘%ers 53%% gie § sg_osed_on the internedi ate bond pads .522h2,
522h3 and 5398 PONERads gohHf be slomicrpiaadirecde iee 588radependendy of, signal,

532h3 and 53ghidmie ' ' a ositianed t oute
clectr cal _SeneniBed {IRORHRT oM IBIcht Hofid Bl X CorB o IR irtalfe
wi r ebond 55@kXjceas30.oT hisweaturdloan ihtreaseaha derdzailinf SRtheRcHEYE 59 0T alse
positioned face dO\éyﬂ on the first mcrofeature device 520 and physically

and el ect ri CRMS Ot &iiAshgctoof the migptaatuner devces 630f b3t aanebs éndeptndently e

oo’ he. oRirBeRBeluRai £Rtnd, ey 2306 A hiRE e Bikage AL oncl no”
second i nt er medi drotharfdatad dbf Fd hicrefediie é@\ﬁé@gj5ﬂ®,c5éf?e8§ééﬂb%g S5 Rith

530), then to the second internediate bond 532h3 (of t secon
ni cr of eat ur &EeigERRGEtog3igyre s that bothe theofinst syicothatgref devite 520 andehe steohdnd

d 522h3 { rat. i g5of eat device 52Q) t the fjrst
Uht er medi at é‘ﬂ%%’?\ Hg‘% rd%&"z%‘hgé%%ﬁ hayg ﬁ%”é‘gghgeagéf@o%gld nd ﬁ&gerdyﬁyh e¥eN ¢ he
second i cr dhaghieach emicrefeahd@. devibe 1620VB5SH i3 0&hfighed ftSartééEaR!eotse?%\'ate

arrangenment of mcrofeature devices described above™wth reference
Figure 5 isSiangls whghosmbiagd e the paskege: 310, ttbe fdevinesdhemselvas|nesld nothise

transm 1t ea BT ' HiefBrl SR Bn dpateisae §f Hinanedustent s tdt -~ -
package 510 pocanse. ot inn rhan ety iyl KRRk e stbura® miblofels, '©
530 can be FRviepesddableyfor stacked packaging can be avoided, reducing the overall cost
of the package 510. Another advantage of this arrangement is that the likelihood
- for inadvertently connecting the microfeature devices in an incorrect manner can
be reduced because the microfeature devices can have identical layouts.
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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controlled despite the fact that they are stacked in the sane q\hglq;%
Anot her feature of the mcrofeature devices 520, 530 descri bed above W
reference to Figure 5 is that both the first mcrofeature device 520 and
the second mcrofeature device 530 can have identical feature |ayouts.
Accordingly, even though each m crofeature device 520, 530 is configured
to receive separate signals when conbi @gﬂ i the package 510, the devices
t hensel ves need not be nmanufactured to Werent speci fications. An
advantage of this arrangenent is that costs associated with manufacturing
and/ or invent ory| ng separate mcrofeature devices suitable for stacked
packagi ng cdWBL@isi ded, reduci ng the overall cost of the package 510.
Anot her advantage of this arrangenent is that the |ikelihood for

i nadvertently connecting the mcrofeature devices in an incorrect manner

can be reduced becausRnfiberdBiG ecﬁéaﬁé%ggc@%\él ESﬁprgfntqhave i denti cal
W a

| ayouts. Fromthe foregoing, It ecl hat specific

enbodi ment s -of t lfirst miemfeaturehdavicebaving esfirst bend d@uﬁaﬁ@ﬁmm PR&Q Bty f
illustration, but that I‘iOélS nodi fj cati ons may made wi t hout deviating
fromthe spirit and sé%ﬁ«i’?ﬂ PRES RositvRedat |9A§E§F@ilmgteyto thee firstwkond padi s
not limted except as by EQE appended clains. -16 13 March 2007 CLAI M5
/W claim 1. Amcro eature devi ce package, conprising: a first

m crof eature deviacsetund mjcrafdatuet dowive Hashd 4r §esoharbbid Padl swééé with a
first bond pads positioned at |east proximate to the first bond pad

surface; a second m cPHr@alyuPleserandcont pads @p%mshablﬁast M@K!mté 4dadhei t h
a plurality of secon s e te
second bond pad surfageé&t@e secggg %&rt%épgtﬁ' 3%‘%3%}(9 @5’ % d?"{“H%g
first bond pad surfacéowardtheHiastboronmREsurtacesi t e positi oned to provide
eI ectrical comuni cation
a package connection site positioned to provide electrical communication
between the first microfeature device and devices external to the
device package;
a wirebond coupled between at least one of the first bond pads and the
package connection site; and
an electrically conductive fink coupled between the first microfeature

device and at least one of the second bond pads of the second
microfeature device.

2. The package of claim 1 wherein the wirebond is one of a plurality of
wirebonds, and wherein all the wirebonds of the package are connected directly
to the first microfeature device.

3. The package of claim 1, further comprising an encapsulant disposed
adjacent to the first and second microfeature device packages.

4, The package of claim 1 wherein first microfeature device includes an
intermediate bond pad electrically coupled to the at least one first bond pad, and
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between the first m.crofeature device and devices external to Hgﬁ%ﬁéﬁi@pﬁ?
package; a wi rebond coupl ed between at | east one of the first b nd
the package connection site; and an electrically conductive |ink coupled
between the first mcrofeature device and at | east one of the second bond
pads of the second mcrofeature device. 2. The package of claim1l wherein

e i ¢ ebondwhere anefelectilosh cbhudive M 30 MR BAhUIRLR el e iiSats o

wi rebonds of the package are ‘connecte irect

devi ce. 3. TeeNdpekaged dhecatalaast onbusédmid Gongr pad 19 thE SRS Hi@Beature
di sposed adjacent to the first and second m crofeature device packages. 4.

The package ¥Vi$§-ai m 1 wherein first microfeature device includes an
i nternedi ate bond pad electrically coupled to the at | east one first bond
pad, and -17 13 March 2007 wherein the electrically conductive link is

connect ed bet weerb.t he The packetjeadfelaiipn /HEREINFRS mt&?o@htdr%%bic%ﬂﬁclﬁaég ad
C

bond pad of .tpe second m crofeature device. 5. The package of alm

wher ei n fi r SDIGHNERRR Randopar eleckiicallyl isalated from the mhbetisttanebfirst! bomd pad,
el ectricall yy34 f east _one first bond pad nd wherein
the el ectri ?ﬂf%@%ﬁeﬁr&&f%ﬂe%{%@%{& %HHHE‘E‘@UI g@iv\léerf: d‘?%f‘é@%"‘att@e
bond pad andntehmediatd dnsid pag SRE e 0 F GRef e
device. 6. The package of gl aiml me%ig?§5f%§ef§$ésc{ﬁﬁa§§?€2%gn§r %%r#égpure
devi ces havdNigeqfepire gevicsi | ar footprints and wherein an arrangenent of the

plurality of first bond pads is at |east generally simlar to an
arrangenent of the plurality of second bond pads. 7. The package of claim

| wherein the w BebondhengacledRe & Elafmt | i rel ge

connection sjte includes g first _pacmg.lewwemh%g firdf Gndt YEc5hd rhi&%fggﬁhg
devices have generally similar footprints and wherein an arrangement of the
plurality of first bond pads is at least generally similar to an arrangement of the

plurality of second bond pads.

7. The package of claim 1 wherein the wirebond includes a first
wirebond, and wherein the package connection site includes a first package
connection site, and wherein the package further comprises:

a second package connection site; and

a second wirebond connected between the electrically conductive link and

the second package connection site.

8. The package of claim 1 wherein the electrically conductive link
includes a volume of goid. |

Q. A microfeature device package, comprising:
a first microfeature device having a first bond pad surface with a plurality of

first bond pads positioned at least proximate to the first bond pad
surface;
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connection site, and wherein the package further conprises: a %gqﬁﬁﬂﬂ12007
package connection site; and a second w rebond connected between e

el ectrically conductive link and the second package connection site. 8.
The package of claim1 wherein the electrically conductive link includes a
vol une of gold. 9. A mcrofeature device package, conprising: a first

m crof eature devisacbond Meicrorbhlufé deand f ' L& Yy
first bond pads positioned at |east proxﬁéng{]g%t gggﬁ%dmﬁorﬁgfp%%%g?f%g%%m a
surface; -18 E 13 Mar dHurElityr of sesendbondi pads pesitioned extileasthovokinata eepend

bond pad surface with lyrality of second bond pads positioned at | east
proximate to the - seco%&gﬁanﬁo%‘id:’aé{uspg@@?- e sesead bdshpashgudaee feeing

facing toward the firngyakPiHb MITHEHY ga(gupgcg.ackage connection site
positioned to provide electrical co nicatron between the first

nm crof eat ure devia paskrpe oomoetitnssiex pesitished do proedd edlbSEicaREMARRINIGAtion
one of the first bond pads and the

w rebond coupl ed between at | east
package connection S}Aﬁ:&twﬁ'ﬁ'a tgﬁ fepkRlicrotagtyse devige and comparenisugxistnal to

between the at |east qredblicat . pad of the first mcrofeature device
and at | east one second bongé péggag?, the second m crofeature device. 10.

The package of claaimrebonti@oeited betvadercht lezat lonecemmhechiisy Dontd¥add BREUASS 2
vol une of gold. 11. The package of claim9 wherein the electrically

conductive |ink incl F#€53gMcPReatiadite andond pad el ectrically coupled to
(he at | east one 4} it B Racs AP oSSMUTS e T LRSS P LAES"

the internediate n
pad of the first microfeature device and at least one second bond

pad of the second microfeature device.

10. The package of claim 9 wherein the electrically conductive link
includes a volume of gold. ‘

11. The package of cléim 9 wherein the electrically conductive link
includes an intermediate bond pad electrically coupled to the at least one first
bond pad, and a volume of solder disposed between the intermediate bond pad
and the at least one second bond pad.

12. The package of claim 9 wherein the first and second microfeature
devices have generally similar footprints and wherein an arrangement of the

plurality of first bond pads is at least generally similar to an arrangement of the
plurality of second bond pads.

13.  The package of claim 9 wherein the first and second microfeature
devices are generally identical, and wherein the at least one first bond pad is
electrically coupled to a first intermediate bond pad of the first microfeature

device, and wherein the at least one second bond pad is electrically coupled to a
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and the at |east one second bond pad. 12. The package of cl ai k
the first and second m crofeature devices have generally si m”}l%l\)i%h%(fb?
footprints and wherein an arrangenent of the plurality of first bond pads
is at least generally simlar to an arrangenent of the plurality of second
bond pads. 13. The package of claim9 wherein the first and second
one
ond%géig

m cr of eat ur esecdadi inEFTRICRatESHETR bhy df%@téé‘c@n RS ole e de !&l%e

first bond pad is electrically coupled to a first interne

the first miBpsiedrically cordudive limkdnolidesianvaltmeatf doddert dispesartbstadehane
pad is elect rch 2007 . second internediate
bond pad of f[r%ﬁﬁ t %e%#%b%%ﬁﬂ?%ﬁ]ﬁ%ﬁ%? PSSEAHNd pad el ectrical |y
conductive link includes a volume of sol der disposed between the first

i nternedi ate bondﬁpad and the at | east one second bond pad. 14. The package

of claim9 whereil thérhfacnewgegeouh@iznm@ swhierein Misd UskiskageC @ONRELLIRAC kAgE
connecti on h@ %ect ricall oupled to _both the first and second

m cr of eat ur 3 §g§ VM@QE Ganpeptirnk e alestrinally coupled de botmthe fiest
package con [ | first bond
pads; and aﬁéﬁngﬂféfggﬁﬁr?%ﬂ%ngﬁ%% é@??p %él%&{? @SW%T g%f“PB S&hot her

of the second beénfirsbadskage tdonnbetidn sité Mrm@%ﬁ@@ﬁblé@ﬂﬁ%ﬂ@é‘r &f #RSfirst
el ectrically decoupl e from ach ot her within the package. )

m crof eature device p&@ r|S|ng a flrst mcrofeature deV| ce having

a first bond pad It I n ds_and a
plurality of int gf énléé%c?tgfgwg&ér% h@é(%igm %([ (L%f;t'l'é%” 8@%‘%‘6@%&?@@&3{ 05 there
first bond pad surfacsecmctelnmw pads| ofignttHe efikeVase® dEronad caniidioRd sheed
pad surface with a plgrﬁf?rl | t%’r of second bond pads positioned at | east

proximate to the sec U§l9dfmeaph@tlz@rcwﬂdnbbaoapmeurface
facing toward the first bond pad surface;

15. A microfeature device package, comprising:

a first microfeature device having a first bond pad surface with a plurality of
first bond pads and a plurality of intermediate bond pads positioned
at least proximate to the first bond pad surface; | 7

a second microfeature device having a second bond pad surface with a
pluralityr of second bond pads positioned at least proximate to the
second bond pad surface, the second bond pad surface facing
toward the first bond pad surface;

a first package connection site positioned to provide electrical
communication between the first microfeature device and
components external to the device package:;

a first wirebond coupled between at least one of the first bond pads and the
first package connection site;

a second package connection site positioned to provide electrical
communication between the second micrdfeature device and
devices external to the device package;
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a first package connection site positioned to provide electrlcag rch 2007
communi cati on between the first mcrofeature device and conpo AW%
external to the device package; a first w rebond coupl ed between at |east
one of the first bond pads and the first package connection site; a second
package connection site positioned to provide electrical conmmunication

package: -20°C 18 Re WEBHAS oBFb BefPeen aRIFEE bpB s ol ietshe ety b °°
one of the internedi atpadeehd th@%%c@ﬁkﬂiphbﬁagﬁ#é&mbdﬁaﬁ%ﬁge @nnection site;

and an electrically conductive |ink coupled between the at |east one
i nter medi at e bon@NpRleeihigaly Cmctluﬁeliok chupleelc dretwbend thpadat dast hene

second mi crofeature d VI ce, e of clai 5 wherej n

el ectrically conducti v% W?ﬁ'a?q R‘&”‘i&gg adg‘%tl IgAst gpe &&%?ecoﬂ?’ bmﬁgpﬁﬁ%k‘ége
of claim15 wherein t g s66sHPmErsfalfa evice has a footprint that is
larger than a footprint of the first mcro eature device package. 18. The

package of claim 15 wherein no wi rebonds of the package are connected
directly to the cong_ mcr eatu e, devjé 19, The p acka%{g of claim 15
wherein the inter g B% gﬁaﬂ claim) tmesherein the slestesalydrardudivedlipad,
and wher ei nlﬁd]lﬁﬁé@é%ﬂﬁmﬁ%ﬁé‘élﬁéﬁ ure device has a second internedi ate bond
pad el ectrically coupled to the at | east one second bond pad, further .
wherein the electrically conductive link is disposed between the first and

second i nternedi at,e bq_gld aq(s. 20. A nethod for formng a mcrofeature
devi ce package, i Pn@ac 39851t Flam 1§ whereigitha; sﬁqenaanw@eawedée\a@e

least proxi B & 8ofrit€4RACis larger than a footprint of the first microfeature device
package.

18.  The package of claim 15 wherein no wirebonds of the package are
connected directly to the second microfeature device.

19. The package of claim 15 whefein the intermediate bond pad
includes a first intermediate bond pad, and wherein the second microfeature
device has a second intermediate bond pad electricaily coupled to the at least
one second bond pad, further wherein the electricaily conductive link is d:sposed

. between the first and second intermediate bond pads

20. 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 a first bond
pad surface with a plurality of first bond pads at least proximate to
the first bo_nd pad surface, the second microfeature deviée having a
second bond pad surface with a plurality of second bond pads at
least proximate to the second bond pad surface, the first bond pad
surface facing toward the second bond pad surface;
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m crof eature device, the first mcrofeature device having a fi %?@nbond Dd);ad
surface with a plurality of first bond pads at |east proxinate a

first bond pad surface, the second m crofeature device having a second
bond pad surface with a plurality of second bond pads at |east proximte
to the second bond pad surface, the first bond pad surface facing toward

t he second bond f - MVarch, 200 coupl,i n wi rebond bet ween
at |east one of t epﬁﬁ{;g?ﬁﬂt@ﬁg%ﬁaé%w&ﬁg gt éﬁéié’&& ‘Bfgh}?egﬁ%&?rg P@SS e a
package connection sitgadk ;choﬁﬁét_tﬂdrp%.tﬁwdogﬁ%légee'c RhEEER site being
comuni cation between the tirst mcrofeature device and conponents

external to the devi cdosiigsieggio piavdeoalsciriogl amomahenicaiical betweendihet vt
i nk between the first fgirqc#}of eature, device and at | east one of the second

bond pads of the secodd AL HeYice @ Gemponenis, ceXgmald tof the adavios

wherein the wrebond igacRage:0dnp plurality of wirebonds, and wherein the
met hod further conprises connecting all the wrebonds of the package
directly to the faouplingi am oflecirically dendaetive? JinkTbetwaasnh ¢ide ofirst | raicrefé8ture

further conprising di Z%osi n an encapsul ant adjacent to the first and
second m crof eature d&AVIRE %B i@iglesst one afhinensesrnd bendipads ob thivsespndt he

first mcrofeature dewiegfehiifd HEGEeaN i ntermedi ate bond pad electrically
coupled to the at |east one Pﬁ% st %’ond pad, and wherein coupling an
electrically conductive link between the first mcrofeature device and the

at | east one secqnd band pad includes_coupling the electrically conductive
li nk between the%ﬂnt eﬁnﬁ?&dﬁa db‘lfrfia'ﬁh%o mr%lﬁghgwme@@gd is ohe of scphwalily o8
pad. 24. Theyif@dned |\ h&ef® iaerel [ ' r Vi i_ncludes
an internedi ate bon'do%br};ldgi ‘g’lject rifg{gl Inﬁétﬁgél g ehcﬁﬂ‘ %é%ﬁ%%ya&rﬂgeacéiﬁso @ 1“#‘? st
bond pad, avittbenedsef the paghagedisectiylte the firstimiyrofsrtdiecdévige.! i nk i ncl udes
coupling an ‘ )

22. The method of claim 20, further comprising disposing an

encapsulant adjacent to the first and second microfeature device packages.

23. The method of claim 20 wherein the first microfeature device
includes an intermediate bond pad electrically coupled to the at least one first
bond pad, and wherein coupling an electrically conductive link between the first
microfeature device and the at least one second bond pad includes coupling the

electrically conductive link between the intermediate bond pad and the at least
one second bond pad.

24.  The method of claim 20 wherein first microfeature device includes
an intermediate bond pad electrically isolated from the at least one first bond pad,
and wherein coupling an electrically conductive link includes coupling an
electrically conductive link between the intermediate bond pad and the at least

- one second bond pad of the second microfeature device. |
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el ectrically conductive |link between the internediate bond pad
| east one gecond bond pad of the second m crofeature deV|c2 1§9ﬂ?h¥§2667
March 2007 25. The nethod of claim20 wherein positioning a first

m crof eat ure device includes positioning a first mcrofeature device having
a first footprint and a first arrangenent of bond pads, with the first

f oot t b Wey d footprint of .th
i or of eat ure. dovices an SenPHeck B2 RikiGih SRsRigaifi, 2 fifsf anroieature
general | y sidevies inchudesssesitishing afige mérbféeftur@wew@é ‘Fl"a@in'gt y fuPét fﬁ&&ﬂﬂf’ ahgnd

pads. 26. The_nethod of claim 20 wherein coupling an el
conductive 3 firsk arapggmest e bpnd mads, withdbe fidst fQG’tpr'ﬁhbemg gmnbreﬁy sinailamt@0

wherei n cou conducti ve cludes couplin

vol une of s%i dée]%o@s%%ﬁhé hcgﬁd tig, ?%C?-'}?{ HB'Caofﬁ?&f%f gevice o 20dy Mitb ﬁg%kﬁ@é
conpri sing: areagjenieniineing & leslst MepbrlIashifir 46Vh Soctnd SRShadhax! BRYfet O
a second mcrofeature device, the first mcrofeature device SEﬂav rng a fir
bond pad s@mrahw%woad;hmdapadw of first bond pads at |east proximte to

the first bond pad surface, the second m crofeature device having a second
bond pad surface with a plurality of second bond pads at |east proximte

to the second bowd paghaUnbefd of i : f : i d
t he second bond pad surface; coup@?lr?g2%%%%%&@%@@%@”%@@5%@%
the first bdpH Il‘pﬁ%eaamu;ﬂ!anmeQendonnectlon site, the package connection

site being positioned to provide electrical comunication between the
first mcrofeature device and devices external to the device package; and

coupl i ng an el ecoy caltié gty deirt HBKAGEHESIAINE 85 o ERRLBNE LIS

bond pad of the first mcrofeature device and
link includes coupling a volume of solder.

28. 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 a first bond
pad surface with a plurality of first bond pads at least proximate to
the first bond pad surface, the second microfeature device having a
second bond pad surface with a plurality of second bond pads at
least proximate to the second bond pad surface, the first bond pad
surface facing toward the second bond pad surface;

coupling a wirebond between at least one of the first bond pads and a
package connection site, the package connection site being
positioned to provide electrical communication between the first
microfeature device and devices external to the device package;
and

coupling an electrically conductive link between the at least one first bond
pad of the first microfeature device and at least one second bond
pad of the second microfeature device.
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pad of the second microfeature device. -23 13 March 2007 29. neHQQHOQf
claim 28 wherein coupling an electrically conductive I|ink incl are
coupling a volunme of solder. 30. The package of claim 28 wherein coupling
an electrically conductive link includes disposing a volune of sol der
between the at | east one second bond pad and an internedi ate bond pad

el ectrically couglged tpd Ol : d, 3L The nethod of
cl ai m 28 wherei n posi t?’onﬁfleéﬁ%d f?i%imm cré%‘reez'{' Vi QB “ﬂ%@ﬁceéeépc@gagqn@uctwe

proxi mat e t dink iseudesl coupling aablunge deydlder.i ncl udes positioning a first
m crof eature device having a first footprint generally simlar to a second

footprint of the second m crofeature device and having an arrangenent of
the plurality ofgefir . | 2as eneral |.y simlar. to an .
arrangenment of tr?gf' pmhregﬁékﬂ(ﬁgﬁgﬁm)%ﬁ 'B&&EP"%@?"%%&HE?@O%PWCBV@ m
28 wherein tink ifcludés aispostepadoliings of SEIHEF Betiidn GRSae8sO6ME 586dNd bond

i dentical, and wherein the at |east one first bond pad is electrica Py
coupl ed to #ad ard gmindenmediatecbonrsch pagaeleotricaty couphd to theofe fast onedfirst ce,
and wher ei nb‘o?@;%d | east one second bond pad is electrically coupled to a
second intermediaté bond pad of the second m crofeature device, and wherein
coupling an electrically conductive link includes disposing a vol une of

sol der between the first intermediate bond .pad and the at | east one
second bond pad. 333. Tihe methed offcleinai2® endiar positibhiagpa cirat enicaiegicre on

site includes. n_package connectjon site electrically coupled to
both the fi?’%?"’%a%@ég‘c%’%&'mﬁ rth%a?ﬁ?"@ gusrPassurey %V'm@?@ﬁigﬁ& Resierigg
fur ther - comprstsirofletie! HeAbb AR gtk BaRaEE 00ShiE 1O
another of the first bond pads; an d-ggstgo&@rﬁjér 8@? AR ‘o Sedbnd
. footprint of the second microfeature device and having an arrangement of the
plurality of first bond pads at least generally similar to an arrangement of the

plurality of second bond pads.

32.  The method of claim 28 wherein the first and second microfeature
devices are generally identical, and wherein the at least one first bond pad is
electrically coupled to a first intermediate bond pad of the first microfeature
device, and wherein the at least one second bond pad is electrically coupled to a
second intermediate bond pad of the second microfeature device, and wherein
coupling an electrically conductive link includes 'disposing a volume of solder
between the first intermediate bond pad and the at least one second bond pad.

33. The method of claim 28 wherein the package connection site
includes a common package connection site electrically coupled tb both the first
and second microfeature devices, and wherein the package further comprises:

electrically coupling a first package connection site to another of the first

bond pads; anc_I | |
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electrically coupling a second package connection site to anothgrs,0of .t
second bondypadsP mﬁ?h t he firs? andgsecond connection sites 3?&@??#&?&?@
decoupl ed from each other within the package. 34. A nethod for formng a
m crof eat ure devi ce package, conprising: positioning a first mcrofeature
device at |east proximate to a second mcrofeature device, the first
m cr of eat ure device havbpg a first bond pad surface with a plurality of

u

first bond pads HC]Y, FOYRING BrSSCORE RaRkana onbeRtion sits teoanethenst the
| t. i te to theask t £ t ] t
dov ce' navi g & secong®oR ok Hadk i ih8y st B “Rea6 BbGAGER Sis

pads at |east proxi wm@:tnimfl)mempwmfr@ﬂ@ch&ﬂh@twftﬁimheTph@kég%é.St bond pad
surface facing toward the second bond pad surface; coupling a first

wi rebond between at | east one of the first bond pads and a first package
connection site, 3¢he Aimsthopdokiagainganmégbicatursidesiceleickgg®avniprivngd to
provide el ectrica onmnuni catj on bg@\é\een the first m cr_o?eat ure device and

| .
devi ces ext ernal p?%'%'?'ﬂ@gd%\;lrﬁ% Migelye: deyepIatnigaat sEvdmatants ebssaonet ween

at least one of the ipfigbrReinat 8eRedinePBAs ARFoRARFE MliRAHIN gpgg?ction
site, the second package connection site being positioned to provide

el ectrical communi caPPFhradsudase wite agdaiality ofificstdfangtnads atelva phirality of

Coccer oo T e bor e TRAGE R360 SB0oRYl D Pyl Blh "l o
| east one of the secobahdpad spedse,dhe stbendeimoidatire defrathavinglgseeend 35.
ol Udes. coupl i ng & vBTUE20r ST HeMNJo DALY ek RGP bENA RACS4Stegebi n
positioning a first npexkmigBt W the SRULEE HINAXbEBL St 1REGREM bBhE' phpat ure
device includes positioning a first -25-
7 surfaceTacing toward the second bond pad surface;
coupling a first wirebond between at least one of the first bond pads and a
first package connection site, the first package connection site
being positioned to provide electrical communication between the
first microfeature device and devices external to the device
package;
coupling a second wirebond between at least one of the intermediate bond
pads and a second package connection site, the second package
connection  site  being positioned to provide electrical
communication between the second microfeature device and
devices external to the device package; and
coupling an electrically conductive link between the at least one
intermediate bond pad and at least one of the second bond pads of

the second microfeature device.

35.  The method of claim 34 wherein coupling an electrically conductive
link includes coupling a volume of solder.

36. The method of claim 34 wherein positioning a first microfeature
device proximate to a second microfeature device includes positioning a first

-25- o



13 March 2007 mcrofeature device having a footprint that | er %Bg,z
a footprint of the second mcrofeature device. 37. The net hod arch ,
further conprising coupling no wirebonds of the package directly to the
second m crof eature device. 38. The package of claim 34 wherein the

i nternedi ate bond pad incl udes a first internedi ate bond pad, and wherein

the second mhier&k @_,trgr opd..i.nt i ate bond .pad

el ectrically coup ed t&(;wtI e eas{&téﬁ@ g%éd%d%gﬁ% ﬁ%f' % qutﬁgrr]t \%ép%i n
coupling an selcendmlcmféaﬁutmdducm ve link includes disposing the

el ectrically conductive link between the first and second internediate

bond pads. -26 i
' 37.  The method of claim 34, further comprising coupling no wirebonds of
the package directly to the second microfeature device.

38. The package of claim 34 wherein the intermediate bond pad
includes a first intermediate bond pad, and wherein the second microfeature
device has a second intermediate bond pad electrically coupled to the at least
one second bond pad, further wherein coupling an electrically conductive link
includes disposing the electrically conductive link between the first and second
intermediate bond pads.
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