STACKED M CROFEATURE DEVI CES AND ASSCOCI ATED METHODS TECHNI CAL FI ELD The
-present invention is directed generally to stacked m crofeature devices

and nmet hods for nmanufacturing such packages. BACKGROUND One net hod for
increasing the density of mcroelectronic circuits for electronic devices
(such as conputers, portable phones, etc.) is to stack two or nore

m croel ectronic dies on top of each other. Accordingly, this arrangenent
can provi de addSTASHKED MIEROFEAMURE PEAVHEESaANDIASS O CIATEDAVIERHOD®Cccupi ed
by a single die. Figure 1 is a partially schematic, cross-sectional

el evational view of an existing stacked di e package 10. The package 10

i ncludes a substrate 40 that carries a first die 20 and a stacked second

die 30. The{i (| is attached to the substrate 40 with a paste
| ayer 14. AT?%%IPHLZF@'%Hached to the first die 20 with a first tape
| ayer 13a. The second die 30 is attached to the spacer 12 with a second

tape layer 13b. The présetit ifentith isthtdetRbgéndrally & StabRAd nﬂéﬁ)‘f?gtérét B&Vicés ©

coupled to corresponding first substrate bond pads 4la with firs
wi rebonds 568d mMet{Bogs fastmanufsturingesusbmiickagss.41a are coupl ed to exter nal
substrate bond pads 41c with vias. The external substrate bond pads 41 c

each have a Qﬁgﬁ ol der ball 42 to provide conmmunication between the
first die 28§hn %g%ﬁg%s | ocated external to the package 10. Simlarly,
the second die 30 includes second die bond pads 31 coupled to

correspondi ng seOpednthed rfar einefsdbimpdhe 4defsityi o I%R‘F_Qé‘l_@ctrg’rfce'%%gi% q‘?lb'

The second substrate bond pads 41 b are coupled to addition ext erna
substrate b8legirpaigsdavices {si0br as icampeitensu ppdablieophdresyetn ) isiéo Staxinidvo di e
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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 41c each have a substrate solder ball 42
to provide 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 substrate bond pads 41b with second
wirebonds 50b. The second substrate bond pads 41b are coupled to additional
external substrate bond pads 41c to provide communication between the second
die 30 and devices external to the package. Once the first and second wirebonds

503, 50b are connected, the substrate 40, the first die 20, and the second die 30



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
conbi 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 having very tight vertical clearances. Accordingly, the benefits

of the staeggadpdi gt Jeaanpanrly endlovedadtl Gr RicapsmaAt t 2 it eprdeadtCBfesen
whi ch they are incorporated nay not be available for very conpact devices.

BRI EF DESCRPPTPOORNSF THE DRAW NGS Figure 1 is a partially schematic,
cross-sectional el evation view of a package hayi stacked, m.croel ectronic
dies in accor dar@'be :fﬁ"ﬁr? h%f. Epi girag 'Berﬁ aﬁ%“z'”@ gggi‘"_ﬁa t'isam%} @8h8}?§'{a\”c,

Cr 0Ss- sect igpRhed %Yathb_o?aé’ka%\é 90 @an n@&@@ﬁﬁ&mwgr&b&t&s t84r* ak8dcafbined
coupled in accordance with an enbodinment of the’invention. Figure 3 is a

partial |y dmibkenesses, ofptinet sastratedtl, diedirstsdiee20] enditber sefcondodiedd@s As a
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enbodi nent o e 1 nvention. is a partially schematic, partrally
expl oded vipeawvidéd towtheliseendzmd isie devites antvbichbihiey sradiscamndrateidngap owit ticoned
to be stacked. in accordance with still another enbodi nent to the

i nvent i on. aveitabledey yergRnredabidenicednt r oduct i on The present invention is
directed to stacked nicrofeature devices and associ ated nethods. The term
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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 schematic, 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 st_acked 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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i nclude a device fornmed froma substrate upon which and/or in which

subm cron circuits or conponents and/or data storage el enents or |ayers
are fabricated. Submcron 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

0.75 ni cr on)ingadersatibyice fomsaefdm hSubsifatdUp oﬁwﬁla?%ngforqn wifich fs%Fma‘oﬂe
or a back side) of the device. The term m crofeature evice is also used

to include $insyits aaregomp@mﬁrwtaumﬂlam/am storaghi elememisc 0o naydranas fatfreaited. es
are formed at ures |n ude read/wite head features and ot her

m cromec hanlﬁgﬁ;‘?éi}{? é%reﬁé% egsgtaﬂﬁ?%&'ﬂﬁlugﬁ WRIPHL IgHted ioniearhes . vigs
many of thesipegnBAdiHGRY. SThég@féé{QFésr ﬁ:dll @guﬁh%ﬁ%&ﬂp{{ ranging
materials, including ceramcs sup I ayers and/or o gy

f or mati ons (f)lfom,ofdﬁeexammle,r Ol sniciamc tau @i 76y rhmton)ogerierallﬁ ensoerset &) 9 major
dielectric mat I S ang rRhoéor esists. A mcrofeature device package In
accor dance VW ﬁ°8 & Gs BN S¥HAG 198 @ PAGk sidedrpfdha davitauddhe termsmicrofeature

o oximate | SuGE re: hand Ry eLiied¥ Sheetdes BRAA WA BhaleE Hiounicn

having a pl maltochha‘nlmcfeamrégmiepl?@ﬁmedt ISeRAt faRbRsk TAERIdeOrehdiRfN theaBond
pad surface., The second bond pad surface can face toward the first bond

pad surface! e@(uf}%ﬁ: Eﬁaé’t@@h maetamRchanical daatuses heying sulsdioren mrosupkemicron

el ectrical ga £ m er ofe r evi

conponents ex er na Hﬂﬁq eog\g@?%eé@ggg%%&s ﬁ'ﬁg& Jﬁ"ﬂ%gg&"ﬂ)ﬁﬁﬁab'e
bet ween at hmetlalenmdlidlh@@efarhﬁeb ah@ﬁﬁbﬁ@dﬁp&[“l’afe‘ﬂ@aﬁﬁfd?acﬁﬁeﬁﬂfrﬂ%@ohgrbf
site, and an electrically conductive link can be coupl ed between the first
mi cr of eat ur Sthfvmaterdle, sncludingt buhaodflimited toeoetalshatieleptits nudtetials ardond
m cr of eat ur ﬂf\c\ﬂagg In a particular aspect of the invention, the w rebond
is one of a"plura {y of wi rebonds and all the wi rebonds of the package

are connected di ll\e%beééluF@Qiefvideﬂpacﬁéﬁé qheatdtr8ani@Y viith drid &shuEt BEthe

parti cul ar aspect of the invention, the first mcrofeature device includes

an inter rredlralmtlbarnﬁmmlléieeatfrrst:mld:rpfaaium ddvite having a plurality of first bond
pads at least proximate to a first bond pad surface, and a second microfeature
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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at least 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 -3 second mcrofeature device. In yet another aspect of the
invention, the first mcrofeature device includes an internediate bond pad
electrically isolated from the at |east one first bond pad, and the

el ectri cal | yeconduvicrefeaturakdesce: onime gee dnotrelr vespect g that riveRdbAt ehd siRst
pad and the at | east one second bond pad of the second nmicrofeature

| P .
devi ce. The FEAeRALIre QEXice; I9Rludss Ars intarmediatedbershaadselaetrisally isaatetidremng

a mcrofea | 0 t.0f it i.nyenti.on, the t hod
i ncl udes ptgg% '?dlt gﬁ%{%;&a i Fg)tgﬁ% F%:é‘rhtjfét-l’gti ﬂfegg%gyfcggyg‘[%npgg@ € bpgﬁ ﬁ&ﬂe‘g‘?‘SQa
second mi cr dlebwtem the thterintediatel bdnd padfdrdsthenataeaétesidlsEcsiRY b68d Al dfdha
first bond pad surface with a plurality of first bond pads at | east

proxi mate t §°€ARd Migrofeadidigide)idee.surface, and with the second nicrofeature
devi ce having a 0 .surface wi.th a lurality of secand bond
pads at Ieastg'.J pr ?&%ﬂgﬁeﬁﬁgqpﬂ%ﬂy&dﬁﬁﬁ%%r ief §8W?§%emééhﬂ%s fiPF dermpigddapad
surface can pkiergiestutd 8 ;

wi re bond can rbe couplt‘(;z}\gd?)ﬁe?tg gﬁ%%@alm%gts bgﬁeﬁgﬁé)tnﬂ'gh ? ?ﬁb{?%ggﬁg%éa@gﬁdgﬁd a

package conpesitiopingsa fiestmhiatofeatupe sieviceratdesst groxiviatie telbessdondahicrofeature
comuni cat i o bet V\etg] m.crof eat ure device and conponents external

n,t irst C (
to the deviP€¥Falt g‘é‘?hﬁﬁI gligrofeattg AdevicgRaving adinst Rrnd adhsudaee vath a
bet ween t he bt of i t I ﬂgﬁlm . d nd
pads of theplsu:-‘fcb:(r;t?d()fnﬁnr‘i§ E?gﬁgﬁﬁeagg\?ﬁgg ngg-J {pd;r Ig%@%ﬂ%%@gﬁ@%ﬁ? hSHS
i nvention, with thier sedamddmicrofeaturef davipk tading ya sdcond bend padis sarfacd héth a
met hod furth

r _j.ncl.udes nnecting all the wire bonds of the package
direct !y t oPLUTRIY ofSECRNd PENd Rasscaldeasiroxiateita de sepeed oo nasksurtace
oo o LTS B3k PR SgHBR LR S SEoAIG L Wl LSRR R
an el ectri cauifgceoAdwice iboad dannbe boupleerbdtiee iat $dastiopecdfenkUirst Bend padand
the at | eastang nea Sggc?(ggeb%gﬂnggt?on site that is positioned to provide -electrical

communication between the first microfeature device and components external to
the device package. 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 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.



can include coupling the electrically conductive |ink between the
internmediate bond pad and the at | east one second bond pad. In yet another
aspect of the invention, the internediate bond pad is electrically
isolated fromthe at |least one first bond pad. -4 B. Methods and

Appar atuses in Accordance wi th Enbodi nents of the Invention Severa

speci fi c detBi | s Méthblie bnd eApbaratases Spt ARbidbridd Wit fEinbBWinshts of the
description and ijpdrt@n €S 2- 0 provide a 0

certain enbodi ments of the invention. One skilled in the art, however,

wi |l understand Sevgralt deegifiesdetails rofetits dmvemtipnhanee satidotthoimalthe following
enbodi nent s, and _t hat 8t'heE' eanthgrrents o(%(t he i nvention may be practiced
wi thout sev&ERFTIBYOR RO sPeEIgUres FaaPuPrayids, g thorliah yindgestadingwphgertain

descri pti onenfidtimentd bftHe Wehﬁ@h.' yOﬁE% frv the’ Qﬁshéﬁl%gérgg@i:ll ndesstand ;o

illustration of a package 110 having a m cr of ea

second ni cr dfiaathe erekantciavaéition shay keald adaitionad @nssodinbhtsanaedhpgi oy of
t he i nvention. lc{{‘rgone asFect_ of this enbodinent, all the wirebonds wthin
the package ®MRPARANE LN MMantign: way|Be peacticad witheut sevaref ofithe spdaificce

120, with S?%%Hmﬁf’@%ﬂﬁdqﬁm@m'ﬁﬂﬁ@ﬁ?%g% wth the first mcrofeature

devi ce 120, ers commu ir‘?f’y with the second

m crof eat ure deviFiguré3Dis wi pardiely scrambtie! 6oksisedlionalniiSstPardd bea en
the first mcrofeature devi%ae 1[2‘% and t he second I%?crof e%ture devﬁgae&%%’.e

In anot her 1dRtwingafirstaiarefesturedtayies 120andia seumtsmiciofeatureotetical 180

130. 1 bot Rkl RREFREH0E U o ErtineuPEre e dNitlione Ihane arpesiol e o

Qevi co 130, he  oer L bod | oot st Fie PR, 10 R PSR e e

reduce the Heefiegtimiciaieatunesievisie 12@, wib ksage wirebbyde Icommuanicatingvonibwitkds

Sl ditr{eeﬁgtymltc?oftegfeures ecv(?cr:]ed 1r§i0,craonfde%}tHroet\hgr%\/é:gr%mlu%?éating only with the
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 devi‘ce 130. As
described in greater detail below, this arrangement can redch 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
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In one aspect of an enbodi nent shown in Figure 2, the package 110 i ncl udes
a support nenber 140, for exanple, a printed circuit board. The support
menber 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 nenber 140

can have a 1fadutahiihyiuge §asdcrage CEsHIREGON4Sithesr f & e¥RMmUhiEAtRIN glit% as
es

first package connection sites 143a and second package connectilon si
143b of f set eleyp@alsd extgrnalhédo f thes papkegegt! € onire cone rersbodiment,3dhe Baadkage

t he package nect i Ltes, -5 143 i ncl ude a package connector 142 to

pr ov!ode fgr C@ﬁﬁﬁﬁ&ﬂ%gﬁ%#cﬁwﬁ SO %n@%ﬁ%lmg}meﬁﬁmﬁ’ IMeRiRadRe 1a7rkags
nbodi i bal | i

ol her ombodoanetfs Aa2 iAdRdeSRBP eldttfoat dBRlo shBCEREs "W a0t tidte,

conduct i ve smhadimests, the fisy patkadge senneofimtisitests43a ben fhe souprek & dirst

connection sites 143a,can be coupled to first support nenmber bond pads
1412 vi th a SUPBSTIREMOSKRANd PARS.IGH A Withsa pes thathexsar tupiaTiee sbioerd

ackage con ' hte n u ngl S
Ctppor't ety Band305adng Aond) paketR BoiitecBn SR TR T BeC R0 to
support menmgerre$géndimhesétoral sappeRr ierEbesoritd phdeadsqb, 14l vad vide that
second support mnenber bond pads 141 b are connected to the first

mi cr of eat ur EXRAG thsoughy the, $uppertgaemker #46r of batfirslesuenart evergioer bond pads

ronat mont | A& FRCSedbiY SRk The Holpa D41p ol 0P6aE388 S0 456 520
attached t oniib®featarodévioemoranthevdddond mrpdfalury evikd43d, rﬂes&é&iﬁlég’, as

enbodi ments, the first mcrofeature device 120 can be attached to th
support nenBepcrikey i gneataritataibbelogerents. I n any of these enbodi nents,
n include first device_b

I L P R PR

m cr ﬁfe e?It ur ?e‘iﬁﬁﬁ?ﬂ éarﬁrg%% grﬁaehéd S thelQ)gort RRRbPAAD Wit aGHbtd BayerAnactRd
other embodiments, the first microfeature device 120 can be attached to the
support member 140 with other arrangements. In any of these embodiments, the
first microfeature device 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 this
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 and/or 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.



bond pads 141a with first w rebonds 150a. In a particular aspect of this
enbodi ment, each of the first wirebonds 150a can be attached to a stud bunp
(e.g., a gold stud bunp) or other feature located at the corresponding
first device bond pad 121 to inprove the physical and/or electrical
characteristics of the connection between the wrebond 150a and the first

devi ce bond pad I fitsh mi@#dl@étu?é’f%ﬁﬁd@ﬁ@é’ca’rhglsf)i6a?Fy mtéﬁ&?cflgtelﬁ%d sbe
attached directly to the first device bond pad 121. I n sti a turther

aspect of tHi22. i aanect of thes embodimennt, sbomedoriiDaf therintaaem&tita;e ijeddfplaggt
to the su I nber 140 apnd then tq the first mcrofeature device 120,
for exarrpr)gaz?og&e'aﬁc%le?tﬁ'ga PQH?G‘H?gttﬂ_g{ea}W‘é%mm ﬁ'l?o st migeofeatuse d:V'Cene
i cr of eat ur i . . 1 ] . N0
Rspect of |t NS EuEmislel BROVAs 2R ik red bR h 2ol BaRe Pl imyhiiZioh T
are not el ebetweer Itiye senoed meidrdfeatileatdeves W80 fEnd theesdippcst nidrabef ¢a0.uria

device 120, byt instead, provide an intermediate point in an electrical
conmuni cat i GH° ?er"% %@'ﬁ Heleast omer ofr Breec intareediata bend3padpdl2heare

support ne r i . at ] eas f .

[ nlto gr medi a?%?%cgﬁé&gaégnq%é)%? g cog,f%@t% b% T’@S?cdgxg%cbgﬁg{%dgoﬂéggséﬁdi\’%a
first devi ceedistributiordayet? of eirgcily W featurdsewitisih thd Htdt ARicteRsature Yevitie £20.1 Y
to features within the first mcrofeature device 120. |n another

enbodi nent , IR RBOther @mkedimest, sbe intermediate boad peds d@2nearnt be coonehited todhend

. : _ e oee
areater det SoroRdRBRrtnd Uil S 1AM L SeraEtRaias ol Ag desarlbed in
el ectrical | grestergbedl belowhthd S6@ITEMIGbRAGIISALS 138%dn0aS8 B %@%ﬁﬁé&ﬁy

conmuni cation |ink between the second package connection sites 143b
| ocated at €RepPledpisothe intesmssliatedoondipads HR2X tatompleteithéicontrhanisatiomdink

Second bondBBRIReT 306 Te e PEOERER (rERligh cOlnreddel 5aEh Al 6 RUPROR
the second MemiBérepi0)=RdAA% fE&turdRithin thecBRAFHErRatar 8hedifgent shown
in Figure 2, the second bond pads :
The second microfeature device 130 can include second bond pads 131
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 located 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 at the
surface of the second microfeature device 130. In other embodiments, the
connection between the bond pads 131, 132 can be located within the interior of
the second microfeature device 130. In any of these embodiments, 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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131 may not be aligned directly above the internedi ate bond pads 122

| ocated on the first mcrofeature device 120. Accordingly, the second

m crof eature device 130 can include auxiliary bond pads 132 which are
aligned with the internediate bond pads 122. The auxiliary bond pads 132
can be connected to the second bond pads 131 with couplers 134. In one

enbodi ment, rhiceofeatupé afevics342@rseIOR! tin Ohe BnitHiBER], IHE | QBCHHRURY coRltktive
ot her enbodi nents, the couplers 134 have other arrangenents. I'n one aspect

of an enbodiMemPeEAgdinGiHdes QLﬁtédZJ,Uf'gme(ec@uslgql%StUﬁbbmﬁpnatctc@mﬂmdf b:.l%]p
d 131 n be at t surface o e

o R 38, Z8EP BRI L BB A et e S e iy CHihabite Pharios

bet ween t he g3 ¢hdhadiss bHer dBdctorss bep Qgﬂtcﬁdth%é t%rﬂbéﬁi?nérﬁé,egmé)relégtri?éllgfy

second microfeature device 130. In any of” these enbodi ments, e auxi
bond pad 13Zopgkctiee goamber etiB3 ocam k¢ ephysicallyl andoetkottically remded 133thehat

is aligned.w.t . correspondi one, of the internedjate bond pads 122 on

the first #*@f@?@@?w@naew?a@%zen o dwfﬂ?rPQm%" gq%wﬁaaim%nfi wiebond 1|53b

el ectricall HEinterRRe: i s a stud bunp, (e.g., a go

stud bunp, )aét%gggggégﬁwtbunp étg%dsgg%grggburrp) and in other enbodi nents,

the el ectrical |y lo@npadicules aspeceof aBanibodimettsshawrein Figuret 2r @ %éctka@@y
e

of these emphqgdi nents, the electrically conductive nenber 133 can
physi cal | y éﬂ@ 8 %{Q'ﬁ"?tﬁgltwﬂ%ma ETEN @NA/oTt @7 piRvaled tepparalae o seeure/ or

to the porti RPéje ' . d he J nt ernedi at

bond pag 1251?@#%"125%@???%“ ar%@%%@#ﬁgﬁ g)%ng%%gﬁﬁgn?ﬁcﬁﬁ%%nﬁeﬁ%ép% (?OQS
the package patil@22s dnbptaet esmiboditientasetMe? RBRAIGYUes NG0Bl & BRLRY this
tenperature to secure the connection between the auxiliary bond pad 132

and the int SPRBAFHAE bbABY gidbese emhadiments; thersoaneationsbeiwassy theeairilianyes

connect i on Borada {3 SndiRHEDeBiane ol orsh 12 638 KEN AP rely setlidhe

pad 122 cansbobid phicrifeaiury devias @30N® tise ipstdmitréfeafipat 46 Rcd M@ eardPRah0

the first mcrofeature device 120, and can
provide electrical communication between the second device bond pad 131 and
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 encapsulant 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
the link to the second microfeature device 130. One advantage of this feature is
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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provi de el ectrical conmunication between the second device bond pad 131 and
t he second package connection site 143b. Once this connection is conplete,
an optional encapsulant 111 can be di sposed over the support nenber 140,
the first mcrofeature device 120 and the second m crofeature device 130
to protect these conponents. In one enbodi nent, the encapsul ant 111 can

i nclude a naviceteenl 160is.apsstcaa! th@saicbal\girdtia @&9& sktlo?x\éd%g\’ngen the
e o0 er

Pennsyl vania, In_other enbodinents, the encapsul ant 1 can inc
products. Ol&stmigraieatye deviesnaQianshthepsecdns mm@mreme\dmdmbeeemme

xt end ar ountle 'eRdtRa ERads "L pebgadi i this coniemiPTR SorLARLde
d 30. 150
bond pads 135 of Sthe. f???%‘é%@??%%a?ﬁ?e""’%gﬁc@%%% thatebhfeLs aa HehE| v

conductive @eNis& 133 providing the link to the second nicrofeature devi ce
130. One advantage of this feature is that the overall thickness T of the

package 110 can QueYPtASs of dhedPergoing @rangestantds phelk tge snerpsulent
the encapsuliaAtnellndesi el tHxeRie &%&ﬁﬁ%.&%ea@?g g@ V\hc?eﬁ%dggﬁéégﬁaemdie\” ce

130 by an anount necessary to envelope e secon

I nstead, théheeeonnt wiceiieatdre Gebices1 3 #riduduted fipst v titet 185a Bhtisd second,
m cr of eat ure dev:g?je 120 and the second m crofeature device 130. Because

the resul ti RBPRSER%Jecigosyriace-d8pli g seeandhsurface 4356oneeshniobrid covered

tructural t t | t hat
AR s R G SR T
ar rangenent thessetatd hitrofeataresddids 130 ban BHRAShHMce8NIGE BPtH G RIYe ds%c%ﬁeond

m crof eature device 130 For exanmple, if the second m crofeature device
130 i ncl ude§YHa¢¢ A8Pbsurface 135a and a second, oppositely facing surface

135D e Scoon AWt ahTB o bk Aot 8 S hacbsh I cBREABRY e

m crof eat ur withaeferend@® Figuré @ ishaneebackdfe 13 0" dh REROPSEKRRE 80 r edges
115 that 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 peckage 110 can
accordingly be more easily installed in locations having tight lateral space
constraints.

Stillanother feature of an embodiment of the package 110 described above
with reference to Figure 2 is that éll the wirebonds of the 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 need 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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surface 135b. Another feature of an enbodi ment of the package 110 descri bed
above wth reference to Figure 2 is that the package 110 can have package
outer edges 115 that are located nore closely to the device outer edges
160 of the second mcrofeature device 130 than are the outer edges of

exi sting packages. In particular, because the second w rebonds 150b need

q . i 15
not extend areum@nidit is ﬂ@i'l%fﬂ@d@bﬂﬁ@%ﬁ]éﬁ@d cb%&%%l@&@m@?\tdﬁ)dﬁgﬂgﬁtgét

can be flush with the device outer edges , or can exten y a
di st ance ouPRgkags 11Pom the device outer edges 160. Accordingly, the

Il width Wof th K 1 I b d d wh d with
oxi St ng packaged QFHRBOAER he Bagkas L4 Gr AL plIss CopreugRanBy For
exi sting p: FHPT P PR AofigueEis
anot her 1 earsraTRY o Erba oy o RiEHate B8RS 1200180 el T bkheraly

reference t sinfilgguishages sandatondiglrdtioasiv wieh ahes seorideigvaek a@mdl badean3he
connected to the first mcrofeature device 120 and none connected to the

second i cPIRBSEHHR RTeimags oilhedirgt Agvige hand pads K21 .cKigaals dedicated
k 110 j i ) th K 110 d
ot under gott eaneb e A BF kBLohd cfloRioBlE: BRTRe Sarbhe roiBdlE Figements®

m cr of eat ur gedendligesitri?lar 20 thos@ Aderibé@hdIbR WS FBfbrancd & Tagureesdew Ghil
-130. An advantage of this -9 arrangenent is that it can reducCe the tinme and

cost associ Brtengmpogimanis the parkageatkdganlinoludenmote éhare tivo dinicesfesature he
k 110 ; f i i ons. . e, .the first and

R cond i or GFLReR: ¢ oI B0 BRncRtRant Shigt RERETY Shddprith amictelaRiEe and

confi gur at i degicewiddh bBestaElesNBnABYI %&@nﬁwi@ﬁf&atﬁéde\ﬁéé age duitt) s@grg?’étt%gr

i mage of the first device bond pads 121. Signals ifcated tfo eith
first or seWyRBORMS remtedtta the thirg misrofeature devigeed vi a arrangenent s

gflnﬂ ally simlagd0.t1es¢ pgﬁusa(flglieg%?odbe%, %Va\a/rt\f\él}yhsc[heefn?art?cni%gmte?ricF%ll%lé{rgtigh of"
a ‘package 310 that includes a support member 340, a first microfeature device
320, and a stacked second microfeature 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 above.
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 to 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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further enbodi ments, the package 110 can include nore than two mcrofeature
devi ces. For exanple, in one enbodinent, third or third and fourth

m crof eature devices can be stacked on the second m crofeature device 130,
with separate wrebonds routed to the third mcrofeature device. Figure 3
is a partially exploded, partially schematic isonetric illustration of a

package 310 Homal pads|3fiesra 5ignpe withreimeenicd4Bentariine’ 554 rﬂésrsﬂfge@ﬁﬂéhghdm\éi ce
320, and a stacked second m crofeature device 330 arranged I n  accor dance

with anot h&entenridhadinst picrefaature deniaeod?0. in other espmdimentst ties first device
enbodi nent , LLSt 1 feature device 320 has featu arranged in,
exactly the btsogﬁebhég r?’gr1n]8§ﬁ ﬁ?e?oc(la&qq éﬁ%%icﬁd’cﬁeﬁ?ﬁﬁa@eoég‘ihés s&?ﬁ%ﬁﬁ‘ged In

micr of eat ur gréater eRtaARBLlofas! Aitdite BRigu@ ! of eat ure device having this
arrangenment can be stacked upon any other” m crofeature device having the

same arrangenent Ad rdeschibed webalss, thee setoodotdatofsatude\desiceat33Mhecdrotian of

t he stack ngedtalnot have & di ffair ent . ﬁ;)nfi guration than the mcrofeature
devi ce att adRRWYIEDHBUENIEH ogRerally snjlady tq thasewefdhadinst nicsateature mayinee320.

the first m r i hrst. . R 25,
W th first asoreangl e SEOREmEeeite WiRed psh KB REPE RS BT BB PR, o,
bond pad sustidaee 3235, decongdulgviczebond dpaidsl 831 [alkbaabelebowith miimdtals ¢8)bgnd
pads 321 sh?vvn in Figure 3 are |abeled with nunerals 1-8. Each first

devi ce bond '§R81 PEOAIMEiR 9 éhe sappndibead i swifacs 3dhoant seeandBagerpnd pads

di Rgaf i o The. f] S 327 i ncl |
P hee e ot Pog ddiied HPleYeaindael i baid bafiS B St SSriteuniBS 487 fRea,
bond pad sufifsteandB@scord micrefaamecdedtes BRO, 880G B stackBE ihid Bcdl@vifce

-10 bond pads 321 are aligned with a device centerline 324 passing through
the cent er agrRNGeREN P8tthaisupped memberi@40,as dzgribed ingheatepdbiadibeows, t he

L Sheaibs | B AR o BEPhARS b ERY o S R e

descri bed aBd@einclutiesspackigeNtsimdRRhUsRes! BUBC o3 3Rample, BRI pads that are
accessible from the outside of the package 310. Package connectors 342 (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, signals
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 of 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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features arranged generally simlarly to those of the first mcrofeature
devi ce 320. Accordingly, the second mcrofeature device 330 can include a
second bond pad surface 335, second device bond pads 331 (al so | abel ed
with nunerals 1-8) at |east proximate to the second bond pad surface 335,
and second w rebond pads 338 coupled to the second device bond pads 331

wi t h second membkey $283fitiallp@lisgdsest ot b ARE BRABLICEPAL Y %neeéfhﬁ&ﬁng%ﬁﬁ

330 can be stacked in a face-to-face arrangenent on the support ne
340, as desdhebelgctricafy eeerductive amentizdrewd23 ninclueleaspleler Ibdllsanardrbiod iothesrt

shown in Fi t he .suppor.t. mbher 40 i ncl ude ackage connection
sites 343, %ﬁg%impse,tﬁ%geﬁﬁdﬂ%l Pﬂ%‘?u‘i"é MERbess %@Be‘”ﬂ"g’ﬁl @tﬁgr Strustuges. of

t he package r ; I r .

el ecF ri calgl Jﬁc?g‘%ddjgtﬁg\%%@e enenﬁ% ' ?ﬁé@é&?ﬁﬁg ebc‘i? ?’%’)H? ﬁ%ﬁgga@%é’éatageﬁ%’gﬂ on
sites 343 t @mpencdmbeldrri 6l @ smadglortiomofwhiet iHBhavwh in RIGIMROBEM & rearirfrde

t he package 310. The package connection sites 343 can be electrically
coupl ed to 9REeFAlYSIMHAF LBl sRaws IRF®OUWR©h wi rebonds 350.  Accordi ngly,

(e W ebonds 1508 1 a8is ] BOALh EHISE | RAG 8] e i BREEHS o

enbodi ment gbofiguied i gieterdancai gl snotheReiBddiRENt % 3R fwertiéhe fH bk

devi ce bond pads 321 of the first mcrofeature device 320 are al so

transmit t ed 8B8eainPff thish Embashinest péeli packagsortl Meincitglesbding mads Bgondf
h d m. i i | wh he. d

i or of eat ur SGSITRLrE SBVREY A2, 2 pAVES R URdeh oensally SifiarT BYSHS, stacked

m cr of eat ur gacteid-RRe3Ma KABBriGheibsr au@%&@rﬁggg%é)ﬁ@ nma%?e%g?? akligas

with the same correspondingly nunbered first pad 1 of t I rst
m cr of eat ur 420ckan ipelugiea firsh osd paddsuitadec42Dondrpeds waBdh aepbsitioned first

u th el eotr PO Vs aRe #3b (BPERALAEBLmegls |1 coublegt @ Wabeuaband pags
A e A e
bond pad 421 is coupled toa 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 located 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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enbodi nents, the electrically conductive nenbers 323 incl ude ot her
structures. In any of these enbodi nents, the entire assenbly can then be
encapsul ated with an encapsulant 111 (a small portion of which is shown in
Figure 3) in a manner generally simlar to that shown in Figure 2. Figure
4 illustrates a partially exploded isonetric view of a package 410

configured Irﬂi‘embéwdw%gﬂﬂ§@déﬁ9§h‘9rthﬁﬁ?ﬁ9§|€§ gbeplbhlﬁe' QH' rﬂfbro%%tlﬂ@e

aspect of this enbodi nent, the package 4 I nc es first and secon
m cr of eat ur sleyiog 433 tathe, flr&BmlfkfafﬂaﬂgreadewwéEO,gmewclr]cakly wolple theysasond
menber 440. Acgordi the first

t acked rt C n

?n 2?0? eat ur 3’%8@% & %%4%%dga%5' g‘? Jhe Qofrpﬁg?nfﬂiﬁﬂdgbsédéj%%PgaE%ndlzBa% H1.
whi ch

nuner a5 1- B ooRARUY: SRS IrRtmitRANS SfRILEFeRid B hné FSRf bl pags,

In one aspeelt21cﬁret%cstrenbmdta@mtandémﬂecéwedtbydmmonb(mdldnﬁﬁis% is

coupled to a pair_ of fé]rst Wi raﬁbond pads. 428 with a coupler 427 that
extends | ateral | {I9¥ehis 3 ppttially #xplogkd, isomatec viaw eba pacikags 510 seafigurest

device bon o) t b

package cotnergya&ieonlAaNER, itRS R riafredi Iih AR £10 sePrrathe
Wi rebonds 488mnuaricatidn linkd foea btackbd Wetoha miicRAgStufe BeliRE H3D hlorid18spédht
of the first _bond pads. 421, and half connect to the first w rebond pads

428 | ocat ed°f dh ﬁhemb@ﬂtm%mt tthe first mlcromﬁiurqmi@ymzizonncludaerteenwmmms

hatvi g . PEviES bald oS 43 Ol B HBE bey BRI paffe S acae bl hosfiongd®
stack (e.g. aldry & Westoaas t57onhef id J%Psét'ﬂ‘&rﬁ aﬂbéﬁt@ﬁﬁ@ 92@ oA ‘Fl?st rﬂ%@éfe@fur

rotating the mcrofeature device and placing it tace down, top o
the stack (@eyice 529. e fiesdimitrofeattra tevice 530ctan aisoinchids eortdesfpcomjln@ﬁ)st

that “carri WOEARYAR Hafo EB0cR7 Shouries NER dderedirg b aapq"%% S
i R S S
conduct i ve along a second axis 571. The second axis 571 is mirrored relat|ve to the first axis
570 about the centerline 526. The first device 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 layout 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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-12 nmenbers 433 (e.g., solder balls) that physically couple the second

m crofeature device 430 to the first mcrofeature device 420, and

el ectrically couple the second device bond pads 431 to the correspondi ng
first device bond pads 421. Accordingly, signals transmtted to and/or
received by the first device bond pads 421 are also transmtted to and/or

received by the smsRedigens tRpdmitedd to/frbfH e @a%l?a ¥oxii) Ta}é""lshéire‘?i(wqggchrstks

isonetric view of a package 510 configured t i de communication |In
to a first miicrefestwrar dedeei 820 5atd dhd sepamditmicrofeaturai davicon580 nksd t area
stacked second m.crofeature, d vi.cepgé‘o. I n_one aspect of this_enbodinment,

the first mas8fUaeY, Fagshited 4g dbes firtndawee v Bond  pads §e21 candothe

pads 521 (s ' ' : k34 PGSt J a
Prret axi & SolfEePopdingh, piifohs SoRbhd Blos Fbrr gl b Paioplifble, SifBR
m cr of eat ur drarsenittee Vi the fitse devicetboridcpadesPiae, demddeard 2s¢ aanshiteed via

i nclude corresponding fjirst internediate bond pads 522 (shown as first
i nt er nedi at dNHOFRITHIRANAING seoopd devige; bongapads e53a-gnddandi it hrespectively.

excepti on ofy £ i i 5 ong a cond, axi,s. 571.
The Pecond. Ancordhgh i TBbRLE 507l Atk B5H palorfhrine? B Tb8A et e
centerline 58@coﬁ’@epbhdiﬁblydm(rhbéré@pifh@erﬁ%iﬁat%aﬁor@ga@@SQQnB%Wﬁoré@ acrdsyt

wi rebond pads 528 wth couplers 527. Wrebonds 550 can el ectricall y couple

the first withedpwcefentarliges H24$, 13136 of blesiricaiy condictive miepbess BB (ew.a
o T i craf.eature. devi ce 530 h | t

Tdonti cal ¢ qolistapT OERBSEA BB AR RSt GRS boPE i s R cally sBlhee

second devi gge Bipstthdfpa@3521 F3hé bt PSRl RBHEidd 55O 18'the c‘é%sp_aﬂehng

correspondi ng second internedi ate bond pads 532a-532) generally aligne
al ong a secé&rgonsikOrEB padTH31f bf the srcend gnicrofdaturd edesineo 6580ax Fer S&ampde be

Accor di ngl'y SIS TATEMLEES SRt fhs Hiest HevicR P08 B 5218 es AP FRSBREHe
the first mi&hehPid's8cHRY HEFiceHdnd bad S3H ?t\ﬁé %ﬂ;ﬂé@cﬁl&?l}w ;ctgﬁduét‘ﬁfé) bt ce

bond pads 531 align wth the correspondingly n ered
- 533 disposed between the first intermediate bond pad 522a and the second

device bond pad 531a.

Other signals transmitted to/from the package 510 are transmitted to/from
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 second microfeatdre
device 530. Accordingly, the first device bond pad 521f is not electrically coupled
to its corresponding first intermediate bond pad 522f, but instead has an
independent coupler 5271 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 528f2 to wirebond 550f2. An
electrically conductive member 533 at the first intermediate bond pad 522f
electrically couples the wirebond 550f2 to the second device bond pad 531f of the

second microfeature device 530. Accordingly, signals transmitted via the first
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i nternedi ate bond pads 522, and the second internedi ate bond pads 532 align
with the correspondingly nunbered first device bond pads 521. -13 Sone
signals transmtted to/fromthe package 510 are shared by the first

m crof eature device 520 and the second m crofeature device 530 and are
accordingly transmtted via both the first device bond pads 521 and the

cor r espondi niEhvicebome pad 529¢ Qf@trﬁﬁyhg%ﬁ@g@ggq@e}_twisigﬁjs %@H‘Iiﬁ?g gfagl%' S

transmtted via the first device bon j are a
transmit t ed sgcandideyicedrarespath 883ty second devi ce bond pads 531 a-e, i and

], respectively. , Accordingly, the couplers 527 for these bond pads connect
t hese bond pads td9SPRE IXﬁWﬁébmgibWr%&ﬁm%aVﬁﬂ@?fﬁﬁm gt WsashR trgpamit

522, 532 m rgiskA¢ t j e j ; : I Cail|
conduct | ve. FSHERS FEUSS Brot o B SR FERBRCAAETI 60 5and, g Ffle el he
i nt er nedi at sebond bpadpaaP23 . eThe ifiestl Bondcpan 621 h i$ Beupled stitHareuprRISFAY of
the first m,crofeature device 520 to the corresponding second bond pads

531 of thedé%c?oﬁerrﬁﬁra? lagiFebansl pad Fih1 ead agapsrondirg griegbond 5 0h1Oi
tor ' om t he <ZoATY ofnele A bhfin A8 PR e B bR T bsRRR YR B

menber 533 cduplep ST hbeinsete wirsbdrid 580H 1t er nedi at e bond pad 522a and the
second device bond pad 531 a. O her signals transmtted to/fromthe

package 510 are t &eiRgrete aad elgaticatly isnlajed heupler 5272 iy oorreaied bebweereas520
d/. |y i f i . 8530.. F |l e,  Si |

FFanani ¢t e AR epfsghoR e 1S v s8RS R Gndh E0Rp Ry to

m cr of eat ur e Wiesherd 580hAr ThbTREAARIRRIGIRE bﬂnﬂ’l%o%?i@?s@ééiﬁ&ed’b@ a thfd

second device bond pads 531f and 531h of the second m crofeature device
530. Accor d@ii§l §721 hdditipaal first iintermedigte dwns2pads $28b8, 6R2ictaricc 4PRk4 are

has’an i nagRaHED ERRRE ©.a90 bR R SN LR e STUEHING D28 (hpe;
wi r SPEP%Q???C&%E% FE drid & fourh 8%i8BHxATEs MR dre fduritPSxi® STAPRANRS

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, 532h, 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 527‘h2, 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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connected at a corresponding first wrebond pad 528f2 to w rebond 550f2. An
electrically conductive nenber 533 at the first internedi ate bond pad 522f
el ectrically couples the wirebond 550f2 to the second device bond pad 531f
of the second mcrofeature device 530. Accordingly, signals transmtted
via the first -14 device bond pad 521f are transmtted i ndependently of

signal s transmit tGk Yeatutdef pearafgstashcef knodidmdre ddliced @RBABAYH |above
simlar though nmore conpl ex arran%emant is used to transmt signals via

the first boA rsiRresse ho Figlegen t gigpalsscaynbe dransaitied ta/sdmvseme toe all of
d,521 h.is |, ed

d bond fel L St d ith I
Sa7n1 to aMopendmats #0F (BBl RibaO8SuHE mics sl Pty ol TebaRy
550h1. A i ' fd i 1h
directly via the g L‘E‘Irg'?‘a%%%ﬁ%ﬁj&”?ﬁ‘ed D e R e BR R e

el ectri cal | yevisel BQdTbBisUdpature S2amHncrease e eersadilityeofriierparkafée 1540 because

i di ate_bond pad 522h2 apd a.wi d pad 528h2._ which i led t
2 wi  obond S80R20 FREPEF of i ifalealienihdcan 8282588 G0 podnIPRATAFIGH 2

third axis céﬁ@oll&ﬂ%fﬂ)i%‘ﬁ"e fakof t@?t Eﬁgfér‘é‘aﬁ%@{]& ihotﬁg BfSpadele s1p2h and

522h4 are electrically connect 0 “each er and are positioned on the

centerline 526, #metherdeatuleaXitse Mldrofemtdreadévicss B20x530 BéScribeRbPAIBOYE WRhY -
The fourth afo rrors. the third axis 572 about the centerline 526.

is 573 ni.
Electrical | {© @%f‘ﬂﬁ?ctp%eu%ﬁtb%ﬂ@tm the irsiimigreteaiursndeviee HRO anskethieaesobdnd

pads 522h2, 2h. S { NG 0 i r mediat ond pads
532h2, sszhﬁ%%aﬁgé%%h?&g%ht ﬁé%ggdcégﬂ'ggﬁf%%@eg@ﬁpg dé\\ﬁcgé"qa?&’ even
posi tioned thougbueeck! midrofeatiresdgviat s52(0e63@68 EHFIRREONE ARGIRE s@?ﬁﬁht@ad
531 h and the wirebond 550h2, as follows: Wen the second nicrofeature

devi ce 530 PYNBESVOPBOMRiBRE inydithPackadee510.rtbe davieasothemseivesdeaed sobbe
o oo S R BE AL Kookt b o BRE LA ol i

tSﬁth, the costsl @ssdeatbd, witth enénmufatturing e4mm e FhRrierthg® 3epartd micéreatre

devices suitable for 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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correspondi ng second internedi ate bond pad 532h4 (of the second

m crof eature device 530), then to the second internediate bond 532h3 (of
the second mcrofeature device 530) then to the corresponding first

i nternedi ate bond pad 522h3 (of the first mcrofeature device 520) then to
the first internediate bond pad 522h and finally to the second bond pad
531 h of the second m crofeature deviceCLARIS -15 One feature of an
arrangenent of mcrofeature devices described above wth reference to
Figure 5 is that signals can be transmtted to/fromsone or all of the
bond pads 5%&80f the first mcrofeature device 520 independently of signals
transmitt ed VY8 CHAM  he correspondi ng bond pads 531 of the second

m crof eature device 530. This feature can increase the versatility of the
package 510 because sone or all aspects of the mcrofeature devices 520,

530 can be indepdndentA microftirel detbedssdidgR, EBRptiafg; t hat they are stacked
in the sanme package 510. Another feature of the m crofeature devices 520,

530 described ab&i#stiicrofaatgrerdavice having @uirst Bond patiaurface lwithha plurakty of

m crof eature device 520 .and the secaond i crof eature device 530 can have

i dentical feature | ay%'ﬂ?tgt.’or}ftewﬂipﬁﬁﬁﬁne \/%tnleatsﬁBCQ}ﬁm@g’cFP ?H%?‘Eﬁte@rﬁ gad
devi ce 520, 530 is confjgesed to receive separate signals when conbined in
t he package 510, the devices thensel ves need not be manufactured to

di f ferent speci f Aceedants mignofeadurendagee dfaviriy @ secampbordtpadsstiffate withs bs
associ ated wth manuf ?’ft uhé(g& and/ or. inyentorying separate m crofeature
devi ces suitable for SYa pSRICAGH BeNe PRdsPes) at jeash aregmate tevibeal |
cost of the package d f i n i t he
i kel i hood for i nadv§§?%%?\f5fﬁé’§ﬁﬁ§c l?rﬁég@egﬁteh%ms%?% 1 HROREET Srace B8ho
incorrect manner can tdeandettiodiest dueciaqpesbstitfigcdari cr of eat ure devi ces can have
identical |ayouts. Fromthe for_egoi ng, i.t will be appreciated that specific

enbodi nents of t RePAGKAMENEIBICCHAN SitsasiiRngd o provide @lertrienl gaimpusisation
i1lustration, but t habei(ﬁéérf‘t\f% éi?écl%fdr(g@ahﬁ@sdéﬁ& b TBEGicLS () Rsha Gy AL N9

fromthe spirit and scope o
device package;
a wirebond coupled between at least one of the first bond pads and the
package connection site; and
an electrically conductive link 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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invention. Accordingly, the invention is not limted except as by the
appended clains. CLAIMS I/W claim 1 A mcrofeature device package,
conprising: a first mcrofeature device having a first bond pad surface
with a plurality of first bond pads positioned at |east proximte to the
first bond pad surface; a second mcrofeature device having a second bond

pad surface wherblrath@lellmaﬁbélgl ebnaastivedifens d@ﬂﬁéct@@sbéﬂ/\/é%ﬁdt tlHt diate
proximate to the second bond pad surface, the second ace

facing towdand H@df@m%tth%oﬁ’td'eﬁaﬁ oser seeand hopdcparhef dbermﬂondnrrmrbﬁeature
positioned t ovide el ectrical communication between the first

m cr of eat ure device and devices external to the device package; a w rebond
coupl ed between at | east one of the first bond pads and the package
connection site; and an electrically conductive |ink coupled between the
first mcrof eat ue délHecpackagealf daimst whweeinffirstaicssfeatude kiepitenpditides dnhe

second m cr eatH eV| ce. he package of claim1 wherein the w rebond
is one of a'BEP ﬁ??/ R&#G @lﬁ‘f‘gé&a“)'a'ﬁ@a%?@f@“h ﬂ'éﬁ at d@rst\anecfitst dwner padgie

k t . 3. The
package area?ﬂ”r\ﬁﬁér%?rle Cél‘e\étnctaﬂg RBnHLERe ”?b [ ls ?éog]nggges%dﬁgtgvcﬁegce

package of claim1 er conprising an enca to

the first aimmtesnediate mcmdopeatance tike \dt CleapBekagdsscond bdhe pRRf bRdRe el M
1 wherein first mcrofeature device includes an internediate bond pad

el ectri cal | YNEiBRILEL O8ViCRe at | east one first bond pad, and

6. The package of claim 1 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.

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 gold.

9. 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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wherein the electrically conductive link is connected between the
internmediate bond pad and the at | east one second bond pad of the second
m crof eature device. 5. The package of claim 1l wherein first mcrofeature
device includes an internediate bond pad electrically isolated fromthe at
| east one first bond pad, and wherein the electrically conductive link is

connect ed bet weera sbeond nierofeatued elebizadnang andetdifd Bontessd sOREcS SHENS
bond pad of the second m crofeature device. 6. The package of claim1l

wherein the first andPi¢@litydoheeeicRond padsepositienechad lemsteprakinatsi toi thar
footprints and wherei r f th pl uralit f first bond pads
is at |east generall y%segﬁ%@aé&ﬂg%ﬁnépaaﬁ%eﬁiﬁns%?nq r@/ncglgﬁdalswffﬁ%;}a'é%ond
bond pads. 7. The packegardthedirai bord phesaiacé:ne Wi rebond includes a first
wi rebond, and wherein the package connection site includes a first package
connection site, GaRackagsr edmnadationpsitsk pgsitibned he providprelsetsicalacemaumitation
package connection si \L9§t $ndt§ gecond w‘gfr@gbong C.onnecéted bet ween t he
electrical ly conducti VEWFHK TRJIrst MUCOIGaliIe JaWRe Ak 6AMPONERIS externaldo
The package of clai m ihavgeyigbpachege! ectrically conductive link includes a
vol ume of gold. 9. A mcrofeature %e’vi ce package, conprising: a first

ni crof eat ure deviacwirabendhgoapled betwemndaip kdiss onbasfethe fitst dopldupads byidthe

first bond pads positioned at |east proximate to the first bond pad
surface; -18 a secondPAFEIQR ernNRAIogSez@nfavi ng a second bond pad. surface

with a pluralityndiesfes

second bond pad surface, tI geggggﬁ%d®0@§5uhﬁééa§§3y§%%ltl’?%%li ﬁ%gs(?xgnréaﬁ'%t bgnahe

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 claim 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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toward the first bond pad surface; a package connection site positioned to
provi de el ectrical comunication between the first mcrofeature device and
conponents external to the device package; a w rebond coupl ed between at
| east one of the first bond pads and the package connection site; and an
el ectrically conductive link coupled between the at |east one first bond

pad of the isecend rintermedistertontepad efthd sicohdanicrefeatrec@icd il whrkiff
10.. The package of claim9 wherein the

t he second Hcr f atLi e device. 10. .

el ectricall ;}n %8??&3'&?@ eCCPficﬁwt'V?rﬂlakda@gd@S dorQlwpestt spdder. disposethetpeehadhe of
claim9 wheggd A t)] in incl udes an i nternediate
boni:l pad el Ziﬁétt? ?ttggllﬁ F?Iaggkghg?%dgaﬁg%g% I%é@sédeo%%cm%oe%%%d pad, and a

vol une of sol der di sposed between the internediate bond pad and the at
| east one second bond_pad. 12. The package of claim9 wherein the first and
second nicrof eat dfte  d& Paskage eofgstaimaldl wheireinl dne f patkagentenrecfionhaitei n

an arrange rali of first bond ds | s at |leas eneral ly
simlar to%%ﬁésa%&g)r%'ﬁb Hoqaéqkhée C&nﬂﬁgﬁqq §R%fe‘£‘§€6ﬂh’ egéﬁi’.‘-’%’lﬁ?e fird
package of ehdisacBndteierifBatuig dbi ' q'@ﬁ% i are
general ly identi calr_], and \A/?ler ein itbﬁg wwgggﬁﬁﬂbgég bon%‘r Bgﬁﬁlhg&s

el ectrical ly couplfést package osnneetian sitelictecritallydcpauledftot drethér st the first

m crof eature devi ce, ang wherein the at | east one second bond pad is
el ectrically coupled P8n P2, 88%ond i nt er medi ate bond pad of the second

m cr of eat ure devic | =\l rJ : iyve_l] i des
a volune of sol dgréé(ﬁog%ggég@%% %gﬁé}?ﬁg‘ ?ﬁ régalll'éﬁ%gf g@%gpe%b%*}éfﬂéﬁg?ghg
the at |east one secosectruhcbqrat.pati$, Witre thechiateand sdcdngd SomhedtRInn sitBs

ackage connection sit .
P 9 eFectrlcally decoupled from each other within the package.

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;

a second microfeature device having a second bond pad surface with a
plurality 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 microfeature device and

devices external to the device package;
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i ncl udes a common package connection site electrically coupled to both the
first and second m crofeature devices, and wherein the package further
conprises: a first package connection site electrically coupled to another
of the first bond pads; and a second package connection site electrically
coupled to another of the second bond pads, with the first and second
connect i on it esq BRHRHIN ARAAPhERddPE RASHoAL B tnddibifedidfs bond
package. 15. A mcrofeature device package, conprising. a frirst

m crof eature devi ce hpudsand the sstorbpackere cahreatien siteéharmd pl ural ity of
first bond pads and a plurality of internediate bond pads positioned at

| east proxi mate 80 EiRCtricaIY gslycHR bk f gedpled hedween niher odledeasle R ce

havi ng a second bond . i p i eco

positioned at | east pﬁggrinir%q’é%f%o%égd %ng%{aég%tréf%p§Lt@u$?(%®gb8%8§l§§8r1d
bond pad surface faci fige sésomrdickdfeafurs sfevieend pad surface; a first package
connection site positioned to provide electrical conmunication between the
first mcrofeature device and conponents external to the device package;, a
first wrebond coupl ed, between at | east, one of .the first hond pads. and the
first package coﬂﬁ'ectiﬁigﬁ Req ,geaOfsg%HHd1€é@P<%f&5‘ Sb%r?é"c‘ﬁf'ﬁéﬂg'sp?'g&ﬂfég’ﬁ Red
to provide plcRfddd £ bluntOsmidiysat i on between the second m crof eature device
and devices external to the device package; -20 a second w rebond coupl ed

bet ween at | east one of the internmedi ate bond pads and the second package
connection site; 6 and ?Eeel ectri ca%ll conducti ve ween the at

. i nk couypl ed be
RIS 05 Bhere e the econg T EEeiRg i B HP ihis

| east one interiedia age P
of has a footprint that is 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 whei'ein 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 the electrically conductive link is disposed

. 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 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;
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t he second m crofeature device. 16. The package of claim 15 wherein the
electrically conductive link includes a volune of solder. 17. The package
of claim 15 wherein the second mcrofeature device has a footprint that is
| arger than a footprint of the first mcrofeature device package. 18. The
package of claim 15 wherein no w rebonds of the package are connected

directly to the ] G i ge C f i
wher ei nyt he int e@%ﬁ@g@g& %‘%ﬁsgg? &ngf{ué:}efgaétgp Prggk? ?‘%t ﬁ'%gng’(?ﬁgt éégéorrlg@%ggd
and wherein the secongackagef eatinsationdesitec etHeasparkage ordnhadtinmeslicat iseihgnd

pad electrically coupled to the at | east one second bond pad, further
wherein the el ectri calPoyitiopgauta iprevide nRlerkical sepyaunicaiiamedstivesr ther tstand

device package. compr {aceetore, Hoyilh BHS borianeRie, Befdl, 10 G colee

| east proximate to a peerage;rdrner of eature device, the first mcrofeature
device having a first bond pad surface with a plurality of first bond pads
at | east proxi maceuplng tare glectscalorapngdadtivaurlinkc betwden dke ofitdt microfeettrar e

pads at 1 east "pr oxi nAPUCBSPRE JBHt BB Bate St ot rdfis P 1ER Ss8RGtpac
surface facing towardpjibefsftrndetesd pad surface; -21 coupling a wrebond

bet ween at | east one of the first bond pads and a package connection site,
t he package connection site being positioned to provide electrical

communi cati on be en_the first m.crofeature device and conponents
external to the &evic edﬁﬁﬁbé?&é),fcéﬁ‘iﬂ‘ g@ erﬁataﬁv‘é'fe%&f‘ﬂi'ééﬁwfc%ﬁﬂiﬁélﬂty\%

link bet weeqiteh@nbis, SAnd" WhEEHR! the® method further comprises connecting all the

wirebonds of the package directly to the first microfeature device.

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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device and at | east one of the second bond pads of the second mcrofeature
device. 21. The nmethod of claim 20 wherein the wirebond is one of a
plurality of w rebonds, and wherein the nmethod further conprises
connecting all the wrebonds of the package directly to the first

m crof eature device. 22. The nethod of claim 20, further conprising

di sposing an enegpsuli@Bt gk t t IdrSi ; nd aicr

devi ce packages. 23. 'rllﬁg met h%gedgfc% aiénlfz\g{e\f/rﬁ@r glagit'?ﬁ@af ?rﬁS?nrﬁ%ﬁg%gfﬁ%re
devi ce i ncldevies indudes gosiitining alfirstdmizadieatiretddvicd havingupfied fostptineand

| east one fi rfst bond r}r)]ad fnd@ﬁher ei n_coupl i ngoan electrically conductive
link bet weef fTiaTARGeMER| of Berdipade Witk the fiest doetRenhbeing-ganesally sitlendo
bond pad i ngl o] j t lze I i.cal. cilve |i 3 .
nter medi at € Bsea Sa iR 1° he) S5e” BBl teiBe paf BANHHE Hi¥noa
of cl ai m 20anaegeient ibesitg ratcleatte gbHerligdesihgiar itoch udtRendadraRg&heBdofltte
bond pad electrically isolated fromthe at | east one first bond pad, and
wher ei n coupluralfy £ sererd bpodipa@sconducti ve |ink includes coupling an

electrically conductive |link between the internediate bond pad and the at
| east one second bond pad of the second mcrofeature device. -22 25. The

net hod of cl ai m 28 Whengi fepRd &f &aﬁwgo%ﬁ%{éﬁ c&il;ﬂfr@f %%cﬁricﬂ&vc%&ﬁjucﬁve
evi ce havi

i ncl udes positioning a first mcrofeature ng a firs oot pri nt
and a fi rstinkinGludgsneoupliot dwitdbpadls, with the first footprint being
generally simlar to a second footprint of the second m crofeature device
and with the first arrangenent being at |east generally simlar to a

second arrangenesy of ThBGnetplodr &H dihih gp %@Wc@ﬁl&ﬁ?ﬁ%ﬁ&ﬁcal&ﬁéﬁ%& of

claim 20 wherein coupling an electrically condu i nc
coupl i ng a lnk etotudks @&uplifibe veltmedfafolddrai m 20 wherei n coupl i ng an
el ectrically conductive v
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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l'i nk includes coupling a volunme of solder. 28. A nethod for formng a

m cr of eat ure devi ce package, conprising: positioning a first mcrofeature
device at |east proximate to a second m crofeature device, the first

m crof eature device having a first bond pad surface with a plurality of
first bond pads at |east proxinmate to the first bond pad surface, the

second m crof eat gge dgreGReldY ¥oidim égmﬁé’reﬁpegu@ﬁ@ ?H@@&ﬁc&ﬂgt%borﬁigcg\é%

plurality of second bond pads at east proxi mte he secon

surface, thénkincuddsoralipag a solufrecef Sodderng t oward t he second bond pad
surface; coupling a wirebond between at | east one of the first bond pads
and a package connection site, the package connection site being

positioned to pragide Leal ] j i t g LSt .

m crof eature dev?lg'e amgﬁfeév({kégg 0&%{ er nai \R/ﬂ%}e?@ngéwgn %%%é%%ﬁ' coan%xctlve
coupl i ng anliek awiudesadisposiogdu obiuvee bf shdbebureier the &ttlehsasie 886orid behd
bond pad of the first mcrofeature device and at | east one second bond

pad of the Badstyl ancdntareediate knd pad eledrigally Thuplest teotheoat taast ranesfirst
wher ei n coug%ﬁ;}@%aan electrically conductive |I|ink includes coupling a
vol ume of s . 30. The package of claim 28 wherein coupling an
electrically conductive |I|ink includes disposing a volunme of sol der between
the at | east one second bond pad and an internediate bond pad electrically
coupl ed to the aBll eadheomethiad of claion@8patherdin. pasitoniaghadfirst noicedfeat2ige
wherein positioning a first mcrofeature .device at |east proximte to a
second i or JPUGE il deARTERTAIE dL SSBS FGAISAATE CpYiPe iNGlides,PStiGRIS &
device havi figst aicré8bture OleNibO RPNt RbBR adibrdi? AN 4 APLBELAG ©f
t he second m crofeature device an aving an arrangenent of the
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 to 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; and
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plurality of first bond pads at |east generally simlar to an arrangenent
of the plurality of second bond pads. 32. The nethod of claim 28 wherein
the first and second microfeature devices are generally identical, and
wherein the at | east one first bond pad is electrically coupled to a first
intermedi ate bond pad of the first mcrofeature device, and wherein the at

| cast one secondopouith el duBhes Sk 6AL I uckale! Gkt RESEEhdALPLFTb At e

bond pad of the secon ure devi'ce, rein- cou

el ectrically conducti gecdridikodraclpades witrstasi it aarvd| seonafl comsition kitbyeen
the first internedi ate bond pad and the at | east one second bond pad. 33.

The nethod of cl ai m 28legtiigadlyfechupleddkay €achmieeit Wishindhe packags.udes a
comon package connection site electrically coupled to both the first and
second m crofeature devices, and wherein the package further conprises:

el ectrically coupyi ngA&néiHoﬁtfopﬁﬁlfmﬂ?faGﬁﬁﬂﬂééwdéi/fb@ paekage i dpipriding:he
first bond pads; and -24 electrically coupling a second package connecti on

site to another pesitinaingsactiral miondfeplide, device athéedst rproxmmate stec @ndecond
connection sites electricall ecoupled. fromeach other within the
package. 34° A met hoa HOOTaR GG e TP LRIt Bout daioshadad a rst bond
conprising: positionj | aag g ; i R % to
a second m crof eat ur ebggvsl’&gféa',cét Ite ﬁélg{a&?ﬁ gf&%g%ﬂlﬁp%&es\/%gﬁéﬁr% a ??st

bond pad surface w ttheafist boatipad surfdde; $the becohg atierofgatlimadévipe davimat @ to
the first bond pad surface, the second m crofeature device having a second

bond pad surface wt hs%C‘HPCLPQPF’tRFdoFU’gﬁ%H‘dthbérRiur@éj% Oétsecp'é%ﬁqnﬁr BRfsndt e
(0 e secons bond DA aihed eyl SSlodORA e SHAACY SRkoRRHO

t he second bond pad surta ng afirs et ween a
of the first bond padsudack facirffg towtarg itk sgeorebbored padsusate, the first

package connect| 8gur'>slir;[gea l?i(rasitrllgllrebond 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
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positioned to provide electrical comunication between the first

m cr of eat ure device and devices external to the device package; coupling a
second w rebond between at | east one of the internediate bond pads and a
second package connection site, the second package connection site being
positioned to provide electrical comunication between the second

i or of eat ur gicledaare BRvREY hefihges! Rt Pt e slRlrChaPASK RABridNEY the
coupling an electrically conductive I'ink between the at | east one

i nt er redi at eetamtimiadfeatureadeVMieast one of the second bond pads of the
second m crofeature device. 35. The nethod of claim 34 wherein coupling an
electrically conductive |I|ink includes coupling a volune of solder. 36. The
met hod of claim wh [ [P TET! i 1 6F t i
roximate {0 a sofond necranaddheRtyeh dutheriorRri Sty ngWlieBBngs of
m cr of eat ur thelpackagehdirdotly ta ti@eepgondinidrofdatire devidd.er than a footprint of
the second mcrofeature device. 37. The nethod of claim 34, further

conpri sing coupling no wirebonds of the package directly to the second

bond paa i nel aag8 a TiesPocRES BS8iih B0 Meréin "R, Shibodiad  BOBE Chdl©
ni cr of eat ur fclutRg gefikasnersedRid boHE pFadiztde wPerEnPRe 8EE6Ad irkidtdf¥ature

coupled to the at |east one second bond pad, further wherein coupling an

el ectri cal | jevieachas aveedondkintermsidiatesbatids padieigetrinallye lcoupleidctal the at least

conductive l)ll’lg kse%%trﬁeggné rEJead]j 'ﬂrjﬁﬁera nw%e?&ﬁogguplilnat aerrl e g(':tﬁtcgllyb%ggdgagvsé' link
includes disposing the electrically conductive link between the first and second

intermediate bond pads.
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