27 February 2006 PACKAGED M CROELECTRONI C DI E ASSEMBLIES AND ?’?’3@%92_006
MANUFACTURE CROSS- REFERENCED W THI N-APPLI CATI ONS Thi s appl i cag o
continuation-in-part of U S. Application 091606,432, entitled Stacked D e

Assenblies Wth A Plurality O Mcroel ectronic.Devices And Methods O
Manuf acture, and filed on June 28, 2000, which is herein incorporated by
ref erence. BACKGROUND M croel ectroni c devices generally have a die (i.e.,
chip) that includespy i Ltry having a high density of very
smal | components. i ﬁ%g@ﬁﬂcmﬁgT%@Nlﬁr@E ABBEMBIOESdi es are

manuf actured on a single E’ﬁil Y, | ff erent processes that may be
repeated at various stage)gwg.mg.; @MEM’HS’J %-BU . phot ol i t hogr aphy,
chem cal vapor deposition, plasma vapor deposition, plating, planarizing,

etching, etc.). The dies typically include an array of very small
bond- pads el ectrically coupled to the integrated circuitry. The bond-pads

are the &R@PHAREEEEENCER VITHINARPIGCATIGNG € t hrough which the supply
voltage, signals, etc., are transmtted to and fromthe integrated

circuitry. Th | I then separated from one another (i.e., singulated)
by di ci-ng the?vr\ﬁsf%?p@ﬁganlﬂﬁ@l@ntﬁwﬁﬂgnﬁmﬁpﬂdimfild.l&lApﬁli@gﬁmﬁbb 0% di es
ona- pads

lo's orenmiaostaien Didt¥sdiblied HBHTR Bl OF W roaecnonio Dudos apanl o0

to a Ia\r,lger array of electrica

to the VMdetfmds poivevanufaeture| | 888 . files | g, L a roupd |ines The

I ndi vi dual dies cgn be packaged by el e?i??iJéJaelr];e/‘cho%O%ng ) Benbepzids on
the di e 'F6OHYalpd By refeiescebal | - pads, or other types of electrical
termnals, and then encapsulating the die to protect it from environnental

factors EWGHGRCTBW ure, -1 27 February 2006 particul ates, static
el ectricity and physical inpact). In one application, the bond. pads are
coupled to leads of a lead franme, and then the die and a portion of the

Microelectronic devices generally have a die (e, & chip) that includes
integrated circuitry having a high density‘of very small components. in a typical
process, a large number of dies are manufactured on a single wafer using many
different processes that may be repeated at various stages (e.g., ihplanting
doping, photufithography, chemical vapor deposition, plasma vapor deposition‘
plating, planarizing, etching, etc). The dies typically inciude an array of very:
small bond-pads electrically goupied to the integrated circuitry. The bond-pads
a-re the external electrical contacts on the die through which the éupp!y vuitage
signals, etc., are transmitted to and from the integrated circuitry. The dies arei

- then separated from one another (le., singulated) by dicing the wafer and
backgrinding the individual diss. After the dies have been singulated, they afe
typically "packaged” to couple the bond-pads_ to a larger array of electrical
tt-arminals that can be more easily coupled to the varioys power supply lines
signal lines and ground lines. |

a

The individual dies can be packaged by electrically coupling the bond-pads
on the die to arrays of pins, ball-pads, or other types of elactrical terminals and
then encapsulating the die to protect it from environmenta) factors (e.qg., moisture
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lead frane is encapsul ated in a protective plastic or ot her Lal ...
ot her applications for packing high density conponents in S@}?ﬁé&ﬁ@ggggos

t he bond- pads are electrically connected to contacts on a thin substrate
that has an array of ball-pads. For exanple, one such application known as

"f1ip-chip" . i ng,. invol ing the active side of the die havi
the' bong-SC AR SlRdilGtats BRciithetin i e mnphcation, hy bong.
bstr at ' tact t he bond- pads, “and
Chen. ol G5 o SheReElbdeo PLETERY g, SPRL PERO0E DAt Acparien skt pacs
on the bdéad draedis! scapulited ipg profecifé pladd Pﬁtothg.s?ngghlaﬁ 900 el 2

i ncl ude "chi p-on-board," "board-on-chip, ex-on- chi d
These tys@plisaticry felpaskiag dugh density onporaat=Bi lsniElicd-sasay, {r%Gﬁ)mg_
packages. ny. el rical products require ckaged m croel ectronic devices
to have pg'\ﬁ!/gegv{greéﬁétmaﬁx ﬁﬂ'g)'?n‘?é%ﬁ%/%etg’ét@r?&g B §Ugﬁtr§f&/ﬂﬂa§' hBE @int ardayaobunt
of spacepgfilifadsp Ay I : Vi aggessprs, displays and
Sther rrEhiBAPTE, SXahbR] dhe Sl Rt Bln PR I ER prcicbione,
port abl einveadvesu tpdasing nihemaotjveotdidr afr ihgudies haﬁihgs wﬁg,b@mﬁbgdg fsdm%@”g
S on a

drive to re%‘uﬁ?e the surface area or 'footprint™ that the devicCe ne
printed 89REWH theLRPtRCRHQN 3 halligsidydrray substoxtag eeflowiagosd|der benicendews ces.

This is ' | fifd c I gh performance devi ces generally have
nor e bonglsgt(aég}séﬁ]g\wgi%e ?g}%‘#ﬁ)ﬁ Bg'i ﬁHﬁi;P%’ég‘"cﬂﬁmg g reansiant graund disel dieger

f oot pri nvithothosverdette: ball-pags id grs6d ' f.B

packaged devi ces. gg co.nce?ﬁao?ﬁggg%fbrfg%@ﬁdgﬁg‘é%‘% éfeh%é)c@geﬁ%at

si gni fi cuse beatodiid astayssipgtugle ‘Chipqoiboadd,b&boerhatiuhip i %rﬁi‘%éﬁb&-laﬁ#'- pads
on the Z{g&ﬁgrt f.@lr cI@ngin éfet-rmld to the support. Addi ti onal y, the

bal | -.pa B bd'%Fae s&% VigESRfe SRNeTAlly Keewnhas BaleGridiAtrayg (B@apound
or glob é&i@geri al does not foul the ball-pads. The distance between the
die and the ball-pad array for accommobdating the nold increases the

Corate on a prbolod o) Cou hoar g Ane PaCKRE BIcrblec AR el e o
-2 27 E&l} ggq??mghb@igﬁ density of components in a very l’imited-argount of spalze. The
space available for memory devices, processors, displays and other
microelectronic components is quite limited in cell phones, PDAs, portable
computers and many other products, As such, there is a strong drive to reduce
the surface area or "footprint” that the device needs oﬁ a brinted circuit board and
the height of packaged microelectronic devices. This is becoming difficult
because high performance devices generally have more bond-pads, which resuit
in larger ball-grid arrays and thus larger footprints. Thus, there is a strong need
to reduce the size of BGA packaged devices,
One concern of packaging BGA devices is that g significant amount of
space is required between the die and the ball-pads on the sUpport for clamping a
mold to the support. Additionally, the ball-pads must be spaced apart from the die
so that the molding compound or glob-top material does not foul the ball-pads.
The distance between the die and the ball-pad array for accommodating the mold
increases the footprint of the packaged device, which accordingly occupies more
real estate on a printed circuit board. As a result, it may not be possible or
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“practical to have a full array of ball-pads on a substrate be t he
footprint of such a substrate may be too large for use in ce%?;?‘ﬁ’rwgogﬁ
devices (cellular phones, PDAs, and other conpact products). Therefore,
even though flip-chip, board-on-chip, chip-on-board, flex-on-chip and

ot her types have significant advantages over conventi onal

| ead f ran@rﬁgéﬁgéﬂ'ga%%g‘:‘lpgw Gdalprds anya sobsttate hechiuce ahs 'fdotéﬂﬁ{ Ls for
| ncr ease SHER A U REY. B 4B Thrash RB“ UK, it caisia biven o tevioes (oslidg &

Bnother - 11wl Do Apbarer carunet PrOUGCIRr IRt oh Houabclioranp,

another. it will be appreciated that "'sta

density &band-oneshipc chipromn-bdard, cliex-ohiohi i op_the

printed circuit bﬁar d. ,The m croel ectron?ca%ldi ggfé;r Fégﬁgﬁi%ﬁﬁﬂ%’g‘ﬂed to

~ each ot heP3YPHoHHCafRAvaNages pyen %Varéwhabteaddrwdetpad@gmgge@fﬁtg@Abond
a

bet ween t all i - di.es weyer , presents many chal | enges
that are Eg?ﬁa‘i@e} s ‘fhgSéﬁ@bﬁq‘éﬁoﬁ@aﬁ]g%%&g(i%tﬁam@age'ggmmemsw mangr di e
i's typi capbyulasppedifits,t han the lower die, which limts the types of dies

that can be stacked together and generally requires different dies in a

singl e stack. P&e tschmsiug ugpdriot insreldd ¢he Merdit Sofofferst: h’?ﬂis ﬁgv388§h
Ice), the

ot her (e. . -enory . devi ce stacked on an SRAM dev

st acked-d ‘é”&'g%ﬁﬁ@ﬁa” B4& ﬁr SthARCHE I Roard ds te stackiene ditibeleetronicegibi iy
devi ces, {g o] i t .fhe individual types of dies.
This requi Pg:g éﬁn%ﬁ%fagtvﬂgegreséﬁt@%%\g%d gﬁtfs Z&éﬁﬁg ﬁlﬁa’%deﬁr@@e&ﬂ@ﬁ deasity

pr ogr ans dfdgnicezelaclobnitideviceisivithie atgitem eariaée gk ' ' Si_V

because Qltl'gﬂt)he significant capital gexpendit&%r eé‘ﬁfg?%gﬁpfees%t&@ﬁﬂ’ﬁ% t and

the hi gh ITEbBHCIOERL N disscargiiypicadly logpoected topeadtoother With B 3dHRYRk
I ch

tests. A PRAY | ques, for stacking dies in which the
dies ar %}z \F/{\? F?Etg%ﬂgeg tS‘BI‘%e su%;sg gg&e&?'ﬁpﬁ&fe eries.i Stpoking theaies,
Wi r e- bondmweavem sersts e tonlI6f i 0 | pi.cal .
stacked-di e assetmei es cor?r:gct thehgfyerltr}-'ﬁaﬁaﬁéjor?\&t %@%etatﬂﬁéﬁﬂ’ﬁt ed
circuit PEEKaORY Aisteamplepthe tippat digds dypicallyo striaibr thisn Mk WoWwsr gRNded

convent | SHIsh it g MR diSs 1% Rete fackerldagetber Ao dsoetally requires
different dies in a single stack. For example, when two different dies are stacked
on each other (e.g., a flash-memary device stackeq on an SRAM dev.ice), the
stacked-die assembly requires multiple test sockets, different testing devices, and
multiple test programs to test the individual types of dies. This requires
manufacturers to have different test sockets and test programs for each of the
different types of dies, which is expensive because of the significant capital
expenditure for the test equipment and the high labor costs for the skilled Jabor to
perform the individual tests.

Another drawback of many techniques for stacking dies in which the dies
are wire-bonded to the substrate is that the routing for the wire-bonds from the
dies to the circuit board is complex, Typlcal stacked-die assembiies connect the
terminals on the dies to the printed circuit board or another type of interposer
substrate using wire-bonded connections. It js complex to form the wire-bond
connections on a conventional stacked assembly because the contacts from both
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-3 27 February 2006 of the dies nust be routed to correct Ioc§t7it{_or])rsr on %18
i nt er poser substrate. The available space on the interposer &t ek 2006
however, is generally a very small area that cannot accommopdate the
wi re-bonding of both dies. It will be appreciated that w re-bonding
st acked diF tQ. a single intertposer substrate is al so expensive and may

not produleEoligsMuhhe eHisdsto earrest lagmiansron thabetnosér sobstestbi (0 1=78

t acked- di&si ' WA o d i fficult t t ack t wo- di
2scentl y TR RBES D o' Bidrpbber Sundlaies, Tatasfy & Generalinaevarycoma
st acked- darezasisginebhne: ®rehhbgatBaghe ﬁ?&tagﬁaiﬁgagﬁwhyg%enbﬁl ! -Fages for

coupling each die to an interposer substra C t oWl

st acked- ciRPIasieésrbihatwitobaidinglstaskenidies thasirghe intbRsskP shSsFHAGE Sk

t oget her )@e g.v%lqri_g}e assenbly. it is,accordingly difficult to 1ncréase the

capaci ty T&FVEHE MR f’%&ﬁcﬁ%%@ﬂﬂ%oﬁ%mry devi ces) or the

functional pergif gB&E el smenmory deyi ce and an SRAM

devi ce) beyond t?he tw%r y%%g%ggﬁgh%@%ggg%%gﬁ?%gﬁ% rstemblies (s thakdt is t he

state of diffieutito stesunoraivcike pssemily tb amettisr &die of @b RdL WRLHckaged

m croel ectroni c devices, interface substrates for pac a%i ng y.

m;t cr(izelje ?rmVE”H@W'cg@Fk%ﬂﬂq@ﬁwbh?ﬂ, eqﬁbld%wgh?g ?ismghmtdin%sgmbi tof

st acked- - r : es. .1.n_an aspect of one enbodi e

el ated PoITR ARG ERot Ble fE o Ruirel ShonraSadn such donventionale a

first di etackegefi@r@sdinBlibs ¥baRs if3tgd] nd an jnterface

substrate c_ou&l{ ed to the f?@Pst ﬁgwts@gf)%ahiﬂé@.df%zdPgl’sg?%d]et%&?h%a{ve a

first i Atepglet assembiyui it iaratmrdihglytdiﬁ‘e:ulﬁtaihc@dséYth%OHﬁia%ﬁt ghg first

I nt egratﬁ_‘% circuit, . anfdmt(he second di e can have a secon |ntye%r‘ 't B

circuit JRTAYERARY e Bk dnemary deviceshpedhe dundliorst quertbrinaineer @364

circui t. cdigirirt ef f : i ' a body, a first contact

array on thelﬁt')ﬂ(i)%y tﬂﬁgﬁ '.ﬁgﬁ'?f’feﬁe?’f%ﬁf“ﬁ %@WFSV'Cﬁﬂé@PPQtfhﬁemm array

~of the f$taskedi-idésassanblinﬂtha@atmcd:rr@rﬁﬂ%e%tb@tl@é’gg that is electrically
coupled to the second ternminal array of the second die, and at |east one

bal | - padSGMmRQ(n the body. The int erface substrate -can al so i ncl ude

The present invention is directed toward packaged microelectronic devices,
interface substrates for packaging microelectronic ‘devices, and methods of
packaging single-die or stacked-die microelectronic devices. In an aspect of ohe
embodiment related to stacked-die packages, a microelectronic device can
include a first die, a second die juxtaposed to the first die, and an interface
substrate coupled to the first and second dies. The first die can have a first
integrated circuit and a first terminal array coupled to the first integrated circuit,
and the second die can have a second integrated circuit and a second terminal
array coupled to the second integrated circuit. The interface substrate can.
comprise a bady, a first contact array on the body that is electrically coupled to
the first terminal array of the first die, a second contact array on the body that is
electrically coupled to the second terminal array of the second die, and at least
one ball-pad array on the body. The interface substrate can alsé include



-4 27 February 2006 interconnecting circuitry electrically coypld at
| east a portign of the first and gecond con%/act arrays vm'yth ?r?ﬁ%%é’?%zooa
portion of the first ball-pad array. In an aspect of another enbodi nent
that is related to single-die or stacked- die packages, a mcroelectronic
devi ce cotrﬂ%ri ses a,.mcr.oelectroni.c die and an interface substrate or

redi st ri b{MPERPIRSTHEY . Cifghdngelecideallynepunlingaat jeastra porticrurdfabe, firan and

i nt t ' ' . i d-pad di first

tor el §ebbid tbhtack Bfteds Bt b2t 2ort QR o B frsh hal bacansaiant cd to t he

i nt ted ci ah. i H i d fi,rst ti

i ntegrated ciryhh.aspaet bﬁrﬁiﬁéﬁ@nﬁ@@ﬁé@?%ﬁQ%hﬁ%{é dﬁ@,aleéh‘%is‘?{tszg | on or

die section attached to the interior surface rat e

section efliecpachkrpes, aamicrasigclrohitdevibe doim;msese@tmi@fbe]@&ﬂ),ﬂ%%%g Sfction
[ The array

or array section extending from the internmediate section.
section i'g?%'%%??ec?”ﬁéﬁags 0? FERistRtgNemeaheron The Rl eamrintladet e inietior
section i u sat tached to,an active surface of
the mcr géélfrz%}%'o%? gﬁi@g&egngﬁﬁtl‘wg ag'rdfgiﬁ’ @Eﬂ@f (gﬁﬁqﬂndf;p%ds' AENGgEein gufrst r at e
can be atteatiexl bBoragi ahdhet inkeritc ket of epi casi ) coyers

o o o s cact na ot ThoRondpaBsC AR b BHE 7,

t he backside of the die,_ or a _casing that covers -fr+s

on the dilbtegratpdeirnit clhainterdarshsubistrate cay inhude afirsiScerog e cﬁé‘é@é{ﬁ:ﬁ{ rom
the die Q0 ¢ tHE - etween the array and die sections of -the

i nt erfacZﬁgjeg%prtgttﬂsdgﬁﬁﬁggugﬁ%%ﬂf@@ 4§, amdtaireedialy sectiomeextasding.at Bne
interface Sionatiee g skefid | Dl Jty of first contacts
arr anged inr?f?; first cﬁtsact[ rgﬁngyﬁgﬁw%%@%@ﬂ Q{a%ltr ?%%?%\%Pmegﬂm,fr@ﬂ

bal | - pad$heintermediatapestian. i tne attay seciomis grged ddfosd frofPRsHY SB@M - pad
array, a?d i nter conqec%,n?ﬁ?ci,r cuitry. The first contacts are eléec Tcal | y
coupl ed &Mt FEBRIF P le Fecting ofi the intrifackesubatrate aramebei attackiedcis bRy | S
el ectri cagld; d I S.qand _t first coptacts. Another
errbodiﬂe%ltc hg? t he c?n‘\alfteﬁ]teit Eﬁcrpgieglf rrB@%t %'g %89(358 EE ] E'PE@F'%@F topilaterfgeei ce
conpr i si sgbstrafieccare becattamhied tdi elthen tse Bk i ligast a portion
of the die, and . a redistribution nenber cod%lgggg%ljt eéqg?%hggﬁgfﬁ%veégsi ng.
The di e MhPRerRIde & tar disy &r & ersingithst owerstthe dirstbienttinea der=061 ir%d?@rl the

active sj n....i ircuit.caupled to at | east a nunber of the
AS%uc 'SHéHtA@‘%{ﬁ@g arrdy Séction 18 Spaced acrossfrom the die section, the

bond- pads, @n I

space belween the array and die sections of the interface substrate can be
occupied by the die and/or the casing. The interface substrate can further
comprise a plurality of first contacts arranged in a fir'st contact array on the die
section, a plurality of ball-pads on the array section that are arranged in an
expoged baﬂ-pad array, and interconnecting circuitry. The ﬁrst' contacts are
electrically coupled to the bond-pads on the die, and the intercannecting circuitry
is electrically coupled to the bali-pads and the first contacts.

Another embodiment of the invention is directed toward a microelectronic
device comprising a microglectronic die, a casing encapsulating at least a portion
of the die, and a redistribution member coupled to the die and the casing. The die
includes an active side, a plurality of bond-pads carried on the active side, an
integrated circuit coupled to at least a number of the bond-pads, and an inactive
side or backside. The casing can encapsulate only a portion of the dié, such as




side or backside. The casing can encapsulate only a portion o di e,
such as -5 27 February 2006 the bond-pads on the active side, 23rlé1%fru@5)ﬁ2006
encapsul ate the entire die. The casing can have a side surface generally
along the side of the-die and an exterior face. The redistribution nmenber
can include a die section between the active side of the die and at | east
a porti onthﬁfbcmrbpadgpngthemt:m side, @eﬁtnammrmapaamme)enﬁm:en% é’é‘sﬁé}de of
the di e and/ or face t he casing, and an interconnect

e on 08 REYA B NS REaEE peRSRIR Tt 1ebia of e Qb sk psledon e ho
bet |
o moet |t nThe el SRR fRnft cafirfhidl aPae! dion Batbee Blo nitvmt

ei t her t heide difdhardié @ndt stefeass 2 mriion bYW easTh eaﬁl'é? g@% array
section. The, redistribution nmenber can furt he? inclu eggétpl ur I'ietﬁet&

first coﬁf‘ﬁct"?cgi’?aﬁﬂﬁdol e dig opricier tae rexterior face difetreechiing, asmij an

electric r ads n the die, and a

plurali tf/}Ho thﬁgd%&é{raﬁa%)gé@%g %ﬁ“@ﬁgg%"e‘fg aoEP IpL0f they $idle ssiifaceeofar r ay
ection dnd easing betaek e f

;Snt elrconnectl nsgﬁ%ect i onM %%F‘E'E %EE%%I% Eﬁ?&éyﬁgﬁm I&gqtﬂ BPQlelq s an

expl oded amMmart theeswa section isalignadiwith diss entalyysdutivhngch thai éﬁﬁ’éﬁ thyg of

m cr oel e#ron ces in, a cordanﬁﬁwth one enbodi nent of the
i nventio CESngﬁt gheedo & S§elian @ndathee atrayi sextionof Tag

i nt erfacgedéﬂﬂiﬁtﬂbﬁtrﬁeﬁ% Eéﬁ{d}‘tﬁé? ihQBds b fﬁﬁﬁ%ﬂpagf ﬁr@?%g I %fragéegclij ma

Fi gures 3A-3C are side e evation vi ews

assenbl i ngntamaa«alyedaﬂn@dwseﬂmn'an@ e?é‘diﬁééi B&supled o nggﬁe,ﬂ,{,n@rg of the

invention. Figure 4 is a side elevation view of one enbodi

Isét ac kedSHﬁés o deesiis and st phirakity cef hali—p?m ?nggéuman%ﬁﬁdg@dl wgﬁ% on.
i gure i a stacked-di e assenbly in accordance
with anof h%P’a%‘?rt%@%.ﬂ% #quhnéhﬁrﬁjg F%@ coupled to the first contacts via the

interconnecting section.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an exploded isometric view of a stacked-die assembly having a
plurality of microelectronic devices in ac:cordance with one embodiment of the
inverttion.

Figure 2 is a bottom isometric view of an embadiment of an interface
substrate for use with the stacked-die assembly of Figure 1.

Figures 3A-3C are side elevation views illustrating a method for
assembling a stacked-die assembly in accardance with an embodiment of the
invention,

Figure 4 is a side elevation view of one embodiment of a stacked-die

assembly in accordance with an embodiment of the invention.

Figure 5 is a side elevation view of a stacked-die-assembly in accordance
with another embodiment of the invention.

Figure 6 is a side elevation view of a stacked-die assembly in accordance
with yet another embadiment of the invention,

&




Figure 6 is a side elevation view of a stacked-die assenbly i ordan
W th yet another enbodinent of the invention. -6 27 February 263%%#%{}?280/6
is a top isonmetric view of an enbodinment of an interface substrate for use
W th the stacked-die assenbly of Figure 6. Figure 8 is a side elevation
view of a stacked-die assenbly in accordance w th another enbodi nent of

the invention. Figgre € i9aitepasoreepicoded dof sprehbodimant of af iﬁte?ﬂaﬁé%hgﬁggeom c
device having a . single die and an interface substrate in accordahCe with
anot her erfBodsewith toe stagked-dieasseably of fguesBl OA-1 OC are side
Cross-sectional..vi Jllystrati a .net hod of ckagi ng a mcroel ectronic
device in accor%ﬂH%\gg\ﬁ tahé@ﬁ EZ?&?E%’P%?\‘E’ Cgfa $lgeke 'ﬁ%ﬁ $YRDIY AN ecerdandes a
Cr 0SS- sectys ' ' 1thE ivdifipkage m croelectronic device in
accor danctgh\?mptéﬁogﬁﬁggpgg?ﬁn%ﬁ?éﬂggggﬁg | nb'ent ion. Figure 12 is a

cr oss- sect i onalFigurv® id dnuskpldeddsameiricriek ef brmitrseldevame deﬂiceaf?éifﬁ‘iéiénce
wi t h anot her enhodi ment .of the ipvention. Figure 13 is a cross-sectional

vi ew i | | uSINeiHig eRdoan igHacHSLPsERiec grnopdanss, Witk ansthercembadicentidfh yet
anot her eghoei hnof the invention. Figure 14 is a cross-sectional view
illustrating an rnitial stage of a nethod for manufacturing a packaged

ni croel ect r oni Figieres CtOA-108C ars didic erotstdeciBnaleyiagd W@Qﬁam%taahﬁ'.étmﬁ%tf' on.

Figures 15A and 158 are cross-sectional views illustrating ckage

mi cr oel ecPRBKAEINA R irRiSECaieEironie Hisvice &1 acaondaace iwitharpsoltagident of the
m cr oel ec}rfv%'ﬁﬁ@n devi ces in subsequent stages after the initial stage of
Figure 1471n cordance with additional enbodiments of the invention.

i or ool act roni & el vert o Crose Seltord il oD Y HekRady releRanis on.
Fi gures ldgvigadn 2eeordenos withtan emivetimehtfofth@Brkagbng a ni croel ectronic

Figure 12 is a cross-sectional view illustrating a microelectronic device in
accordance with another embodiment of the invention,

Figure 13 is a cross-sectional view illustrating a packaged microelectronic

- device in accordance with yet another embodiment of the invention.

Figure 14 is a cross-sectional view illustrating an initial stage of a method
for manufacturing a packaged microelectronic device in accordance with an
embodiment of the invention.

Figures 15A and 15B are cross-sectional views illustrating packaged
microelectronic devices and methods for manufacturing packaged microelectronic
devices in subsequent stages aiter the initial stage of Figure 14 in accordance
with additional embodiments of the invention.

' Figure 18 is a bottom plan view of an interface sdbstrate for packaging a
microelectronic device in accordance with an embodiment of the invention.

Figures 17A and 17B illustrate a method for packaging a microelectronic
device and the packaged microelectronic device in accordance with an

embodiment of the invention.

Figure 18 illustrates a packaged microelecironic device in accordance with
an embodiment of the invention.
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device and the packaged m croel ectronic device in accor dance %tl-l}eb?-ﬂawzooﬁ

enbodi nent of the invention. Figure 18 illustrates a packaged
m croel ectronic device in accordance with an enbodi nent of the invention.
;7 27 February 2006 Figure 19 illustrates a packaged m croel ectroni c device

in accordance with another enbodiment of the invention. Figure 20
illustrates a fdgwagtdillustetast @ packagad icroelecironisatavictairccotiriifiney §hin

anot her enbo ention, Figures 21A and 218 illustrate an

' t of. the |
enbodi mn?”@ﬂ{%efgﬂgg‘?'ﬂﬁngo*{h\gd%@?%-roni c device and a packaged

m cr oel ectroni ¢; | i ' t, anot her enbodi nent of the
i nventi on. DEEI'EI@%I %@%ﬁf’%@%&%ﬁﬁ% #@6&’%5“&%8 SYGSR ﬁ“'scloﬁ‘iifl"% with
t owar d pagébamscther embeldiméntufithe inleviieas havi ng one or nore mcroel ectronic

dies, interface substrates for facilitating the packagi ng of

mi croel ectroni €'GHTES, ZdAd #ed h8dB fillustprtekagi nemboticmard| exft reivkegiigesy The
and , "distribution nenber"

ternms " SUﬁﬁé:ﬁ@e%t#o?ﬁr?&éﬂ&&?hg;,aggé‘cg{aig%\mn@gﬁ%#tr%g Sevics ia acpedanseaith oni ¢

are used herern to nmean an

die to a peii gictHecembbbimdfarthe pivehtigy, M croel ectronic die, or another
type of device. Many specific details of several enbodinents are described
provi de

below with reference to nenory devi ces and sem conductor wafers to

a t hor ougREIAUREBRIFACRIPBIONUCh enbodi nents. The present invention,

however, can be practiced using other types of mcroelectronic devices or
t hus under st and

m cr o- mechani i A rson skilled in the art will

that the i nveﬂ?% oﬁﬂéﬁﬁﬁéﬂiﬁ‘&ﬂ ir}%n‘if ecé?ﬁﬂd&W#ﬁ?\t%QCkégeﬂhaﬁcmbbdmmmt i on

my be déagtas gekvihid homed : :ai .5 . d ribed ipn this section.

Figure 1 is an expl o%led i sgﬁe\*ﬁ?ﬁﬂc n‘\ﬁi:reﬂ\;/v 0 Q’Zﬁgté{gﬁ.eg_ﬁ%ﬁgcgsw irgtesobon n

accor dandgcilitatingothe @skagingnof aficioelecionizntiedn dritf nsthhgs %frlgda%“ig%@ 110,
er

~a second die 120 .anél-an j].plterface;' substrate or coupling ne
igroelectronic’ dies, e terms “substrate interface,” “coupling member” and

attached

“distribution member” are used herein {o mean any type of device for coupling a
microelectronic die to a printed circult“board, another ‘micioelectronic die, or
another type of device. Many specific details of several embodiments are
described below with reference to memory devices and semiconductor wafers to
provide a thorough understanding of such embadiments. The present invention
however, can be practiced using other types of microefe;:tronic devices or micro:
mechanical devices. A person skilled in the art will thus understand that the
invention may have additional embodiments, or that the invention may be
practiced without several of the details described in this section.

Figure 1 is an exploded isometric view of g stacked-die assembly 100 in
accordance with ohe embodiment of the invention including a first die 110, a
second die 120, and an interface substrate or coupling member 130 attached to
the first and second dies 110 and 120. The first die 110 generally has an interiar
surface 112, a first terminal array 113 including a plurality of first bond-pads or
terminais 114 extending along the interior surface 112, an exterior surface 1 15,
and at least one integrated circuit 116 (shown schematically). The second die

120 can have an inner surface 122, a second terminal array 123 having a plurality

B~




the first and second dies 110 and 120. The first die 110 geney, Ilgd%éhas 3@
interior surface 112, a first terminal array 113 including a ZI HArY, 2096
first bond-pads or termnals 114 extending along the interior surface 112,
an exterior surface 115, and at |least one integrated circuit 116 (shown
schematically). The second die 120 can have an inner surface 122, a second
terninal &f segonddongdvearts er termingls 124 ekBendiiy BRIngUEYinReP Sulkes §gond,

bond- pads _of term nal 24 ext endi al ong the inner surface 122, "&@n
surface 195©MaRHNaFe| eadt ABAeBL d8BFd ONAt seraic dnisgralett cit@ft (1260\Bhown
schemati c : t erg.N a nd 12 an be center arrays (as
shown) , pée}!r:hl'% gp%@l)'r aﬁe %@%e?ﬁgﬁﬁi@uﬁgéi i%i qa&%@oﬁ‘ﬁﬁt?{iafge}tshéas

I nt egr at egdhowhy,Cpiér G , bitother rmnal _arrays
113 and 123 a_r}e p?y%?éggl Irﬁ}gol d bum;@bgﬁé%r%ﬁgfgfﬁﬁﬂkggngﬁgﬁ ﬁ"ae%t%gr@g?@ fine
pitch of Or@its G dpd: 126 feeother sbmplonantsay Ehd 1&minel 4i28ys an3 bpdrateafd om

ot her matgerial have ot her itches- The first and second dies 110 and

120 can b P@'ﬁ?ﬁa RS %(ﬁ??d?%lﬁ'ﬁPW ﬁtﬁ‘&@@@%\@vémmmw 0. $p5 snmof but

m croel e & ' : ' ' 0.and 0 can be the

Sty paTepeh iR kS 11313 Lt BE mate R dthEP materialh Snd Fiavs Shher

mul ti pl e-pitohets oﬁ'h&sﬁrshiahdwcmhﬂhdieultimhﬂdtm%ﬁfb@mﬁd@@. ﬂi@b“
strate ,

.flash-menory device and an, SRAM device). The interface su
redi st ri JOPMERY nBIATESSOS, aRd GihemiyPes fanicrealacibenia dewices. f Méwi firse and

bst r at t4aat the first d d di 110
o 100, SEtontAes 18P 1SS ooh MRS Sind B devicts g SHAM tenies),
i nt er f aceordthbgtozntise ARMiplefshdhioatasteibiliss %ﬁpﬁlhﬁipéés ﬁqja;atnéf cge\,ﬁgg}gteof Lhe

same interface substrate 130. Referring to Figu r the
i nt er f acd@s§gpemosy devige apgdan RAMIgedcepdy 131 having a first section 132,

Chown in #i gur die tdfaed Sundtater s 3, PR Pufi swmaeiorpropcsming membor
of Tho i mear et e Bear on aare o1 MEERHaP BEHT Br Hifherdn 08 the Sitpindn 1 ne

of the internmedi ate section 136. Sui

i nt er f acSesond et 4103020, bEigurdd i@ toprivomienit WiaH P andhSRIRRRALE O of
M nnesot e i . .
e interface substrate 130, and Figure 2 is a bottom isometric view of the same

out er

- interface substrate 130. Referring to Figures 1 and 2 together, the interface
substrate 130 can inciude a body 131 having a first section 132, a second section
134, and an intermediate section 136, In the embodimeni shown in Figures 1 and
2, the first section 132 is on one end of the intermediate section 136, and the
second section 134 is on the other end of the intermediate section 136. Suitable
ribbons or tapes from which the interface substrate 130 can be made are
manufactured by 3M Corporation of Minnesota,

The intermediate section 136 of the emboditﬁent shown in Figures 1 and 2
has a first contact array 140a with a plurality of first contacts 142g (Figure 1) and
a second contact array 140b with a plurality of second contacts 142b (Figure 2).
The first contacts 142a in the first contact array 140a are configured to contact
respective terminals 114 of the first terminal array 113 on the first die 110.

Similerly, the second contacts 142b of the second contact array 140b are

configured fo contact respective terminals 124 of the second terminal array 123

-9



The internediate section 136 of the embodi nent shown in Fi gurgil__l and 2,
has a first contact array 140a with a plurality of first cont Februapy 2006

(Figure 1) and a second contact array 140b with a plurality of second
contacts 142b (Figure 2) _ The first contacts 142a in the first contact
array 140a are configured to contact respective termnals 114 of the first

term nal @ ihg Secdndndieht2d.i IrsthisliembbtimentSitié Fipstl die Ti0EisSH COPLAGE S
142b of the second: contact array 140b are configured to coﬁ?@%td c?@Eﬁgctive

t er i nal s Siobthe deweedate seetiimiBs anddire e ond i@ RbiumounPenaRet he
second di e, 120.. e 110 is nmounted on one

| n t,hi s, embodi ment ., the first
o de of t GETHde FEHIE LS '*lf'%%n’f%”gﬁé- Arexlaied ipirecreietais betsomttae on
oh h ! . . . _ | .
hotai | polriBitas themBer 1HOCET Halbcoqig thb dtbaidtd, SAROR' 156 (18 TR
section 186ction)eand aneliof the érstioysecend settored fi.té?,ea fHa'H%é}'eg{ sé?&ﬁ'g‘?aﬁggéi ons
I stackKked-dil e

(i.e., a i)al_l array secti on%&fo_r use in single-die an
conf i gur ath SheleTWe andieustacked-dis canfigurations. and second sections 132 and 134

h in Fi ' te bal | - pad for distributi
The T no-pi ¢ on e B aert Y b RREBARSe20RE se o A2k 1ger shawrui £ hat
be ot b tana ! et e ey or
Govi co. Thalpes d,800 2 Provide Sephrate el drdye TP WAl B fetih.
(Fi gure 1highdlensitydgrmipalsd 16 anet 134 toua farger pitth okt the Hd é&écﬁ%& {%Jao and
37

t he second. tion.134 gan include a second contfact surface 1 igure
2 for oo AR iIGU P e ArOheT dBi6roedeciEmic Revicao TS ik Settian 13hedh I ot

ti i : f f A : 13 Fi 2 ith
frrst bﬁff;gﬁg::f&%éﬁ”ﬁﬁf = 1P (R660 110 65500 dh Meiarcertecsocond
2Ibbt diei D10, eent) theiseh: e I .. lhe first
access s o diE D10, eant))theiseBord &6 102 danﬂﬁ%éé rﬂla!%/éfc&%zfcorggﬁl irs

and second bal I#%d l_a,rra%s 139a and 139b can have a plura - pads
143 t hat c€o {RIgure 2) fe pontapling tie outeri sifacs 125 offthe decopat @it

14 142b of th d tact 140b
by 1 i er' o 1158 S8cREE 132 S AES YR P erRst SiRace doe bioue iy s
139a and wiB0a firstaallapad deayi168h, afd tHeYesHy SR 34 848 HoGfh Jurati ons.

In one enbodi ment, for

access surface 138b (Figure 1) with a second ball-pad array139b,
The first and second ball-pad arrays 139a and 139b can have a plurality of
ball-pads 143 that are connected to the first contacts 1423 of the first contact
array 140a and/or the second contacts 142b of the secoﬁd contact array 140b by
interconnecting circuitry 144. The first and second ball-pad arrays 139a and 139b
‘can be identical or they can have different configurations. In one embodiment, for
example, the first and second bali-pad arrays 139a and 139b are identical 'arrays
in which all of the contacis 142a and 142b on the intermediate section 136 are
connected to the same respective ball-pads 143 on beth the first and second ball-
pad arrays 13%a and 13%h. The ball-pad arrays 139a and ‘i39b can further

include additional ball-pads for electrically coupling one stacked-die assembly

onte another to form a multiple stacked-die assembly, In another embodiment
the first contacts 142a can be coupled to only one of the first or second ball-pad
arrays 13%a or 138b, and the second contacts 142b can be coupled ta enly the

other one of the first or second ball-pad arrays 139a or 139b. In still another
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exanple, the first and second ball-pad arrays 139a and 139b are d dentic
arrays in which all of the contacts 142a and 142b on the int 2?&3“5?53’%06

section 136 are connected to the sane respective ball-pads 143 on both the
first and second ball- pad arrays 139a and 139b. The ball-pad arrays 139a
and 139b can further include additional ball-pads for electrically

coupl i ng embtimertdng eoréios @fithey firsb sbntastzot 424 c4i9 be Wolipfed e thi
I n, anot her enbodi ment, the fi rstu C(gfr?téaﬂgtbgarﬁﬁa{"can

st acked-di e ,asse ) I

be coupl egagoar@yna Eéﬁ@r@f SRHBET PPEONOPT BiediRticoniarteptiPa aan dyscailad 96
139b, and n a 1 can, be coupl,ed to only the other one of
the first ﬂ—l(i)ér]essez%@ﬁdggg_%%?péhggr ?%@DS 13’55 B?'?'Eggb.a”ﬁﬁs sf?‘gﬁ} angotIBeb cal® 27

February g8&srdaidip tiane sbveigiffteht cHhfelr first contacts 142a can be
coupled to the first ball- pad array 1995@%&' anot her portion of the first

contacts 142a E&MrBe HHap e side elevation oiewddlidsteaigass Bbcffent ¥ a

bai | - pad rays .139a and 139b, can ccordi ngly have several different
confi gur aﬁ'i[O(? N fﬂgaﬁ“é'ga%%'%t% Et%ﬁﬁ‘g'd@ goerml \Cestzown iruEtguats garan

enbodi me : 158 98 t acked- di e _assenbly 100

shown i nn%i g&?@? f?ﬁg%ﬁmg{ﬂéﬁl'_ (Faﬁa 'ra ere%éé@ﬁ%%?ioqcﬁw&ﬂﬁlﬁ%e@% Rymbers

cor r esponia Figurés 1rarice2eand thustike sefdrendd AUmMBSrsl rétaf 1 ¥k§%ﬂnﬁéﬁ§PH jﬁg .
=3C 0

ref erence .nunberseréefer to |ike conponents in Figures
T 3

Fi gure 3A1GHRRS #13st RéferibgderfdadieesAlthe firstiandGeaord dids gn@endifdp 4iae

i nt er medi ' 1 he_ it ibstrate 130 such that  th
1r et teradnerihh e filmfoabfsadbl 16 & BedRlerfase sibsipt 620 such thato
first caneabstaemanaléflay o1l dihesmeoutt b alndiih P, of H?tfh% second

die 120 is aligned with the second contact array BStFi gur e
3B, the fGoNigctA{ERY d46anandithe sesonditerming] ey adBeFele tsecbhs diélgﬁgni@di at e

section . | pt erface ,substrate 130. The first and secon I'es 110

orit 150 elngl illPind BEA e Soa Keterton Rigere 3B nipeafirt anabl e

under - f i lskcoadi $i6t oW &ng O1TEY Gl | , ' ropi.c conductive pastes,

t her mal goﬁgressi on tecﬂﬁi queg?‘é t hgﬁé%@éﬂégh%%ﬁﬁf%%ég 86 TG @ dheler fil |

t echni quéideriaee subhisater tihniThedust bad secend K@M ¢ Qn?efﬁPgén BE'ddnafed " the
0

art. Ref ) Etjne-n ﬂntngcing‘Fer se,et?tico’n ‘Egﬁe ufsiinrgsé ﬂii(é%@eoﬂnég’rﬁu anisotropi i

, opic conductive
films, anisotropic conductive pastes, thermal compression techniques,
thermalsonic techniques, no-flow underfili techniques, or other techniques that are
known ta persons skilled in the art. Reférring to Figure 3C, the first section 132 of
the interface substrate 130 is folded up (armow A) to engage the first contact
surface 137a with the exterior surface 115 of the first die 110. The second
section 134 of the interface substrate 130 is folded down (arrow B) so that the
second contact surface 137b engages the outer surface 125 of the second die
120. The first and second contact surfaces 137a and 137b of the interface
substrate 130 are generally adhered to the first and second dies 110 and 120 by
an adhesive 145. Once the first and second sections 132 and 134 of the interface
substrate 130 are adhered to the first and second dies 110 and 120, the stacked-

die assembly 100 is ready for testing and receiving soider balis on the ball-pads
143. '
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the interface substrate 130 is folded up (arrow A) to engage first
contact surface 137a with the exterior surface 115 of the fi%?fF%ﬂ'&aMBEOG
The second section 134 of the interface substrate 130 is fol ded down
{(arrow B) so that the second contact surface 137b engages the outer
surface 125 of the second die 120. The first and second contact surfaces

137a and 137b offhetembadierdracéthesstbskeditie A3@mible 100REHM iﬁlﬁﬁ&@eﬁs Gt he
first and second gi es 110 and 120 by an adhesive 145. Once the £i r 3t fnd
second secPrBReIo T8AHCE SaPRR PReridiuEst ant opersingr casts 1G0teating agdKegd to

the first i the stacked-_ di bl y 100
roady for BRcErIaaN, Ohe IR e b S GRN e B stegasbaicmemb. 27
Febr uary 2006 id teteibuitharefminslsiinens fiatlepg-sicBnass ALY at00: jgg"‘ragp' fhs

es an 1

Figures 1-3C is_ expected to reduce capital expenditur

costs for PeliE gt engdcsesenddies 430eamsl 120 canbe camled ¢o dfie pelgils 143 of
nbodi nent 3 - di 100 . is . that all of the termnals
Th the fi r@'teo'fé’r?g B%@?@%ﬁg‘f%( ﬁ?ﬁ%%@f?%é sprand hallpesl agay t189b: | Asta resdlt,
econd di esothlef eyl fiedO t b a 143 of ,the first
;al | - padI ar rg 139aﬁ£%d?lg?%tgﬁgn§gg%énﬁqgaﬁq 328 %’J} ;% %Sfé% & Fingle fest
both of tHendlesusingl thecame thstssdckbtsartte 184ing Burhant 684rgd tha %n?% ﬁgjste
, same

test handi er usi ﬁ?’hg‘g sane test sockets, the sane bumin' boar

test prodf2H{@nd SAMme tesk prosieskeaiuAdditionally,i ib tiad Fiyst drfd sdeorid bal. and
second bal I : re identjcal to _each other, the dies
110 and 1 0a dcgﬁgy%gétg é:?%dg?%gl?ﬁ% #%?'ggﬁetot WbﬁﬂitE? diged 10tand 12@ ciir st
die 110 | bestestdd withnhe supe tosk hatidrer diam Wiieh FRCAR Fdf@#fb(ﬂ;fsgg e P Al <o

enbodi man{og of the stacked-die assenbly 10 wn T n
expect ed dﬁ?ﬁﬂﬂW%Q@”ﬁé&%&é@-ng process for creating stacked-die

:_ﬁgemil?»bgs ar C oS iRfbod BER %ﬁh%tz{qié_g?qr}g geSemel t9orshaia i Fidues the
173y | Sce e e 5 o e SRR s 1
in each a@fsgMbBem dinr e@@ple, when the firstand: second ball-pad arrays 139a and
139b are identical arrays in which all of the terminals in both the first termina
array 113 of the first die 110 and the second terminal array 123 of the second die
120 are coupled to corresponding ball-pads 143 in each array 13%a and 1389b,
then the only process step that needs to be customized -for a specific stacked-die
assembly is the paftern of solder balls placed on the ball-pad arrays 139a and/or
139b at the end of the assemblyftesting procedure., Therefore, the interface
substrate 130 simplifies the process of fabricating stacked-die assemblies.
Several embadiments of the stacked-die assembly 100 are also expected
to reduce the cost of manufacturing interface substrates. In conventional
systems, an individual interface substrate must be designed and manufactured for
each type of die in a stacked-die assembly. In the embodiments of the stacked-
die assembly 100 shown in Figures 1-3C in which the first and second ball-pad
assemblies 139a and 139 are identical, a single mask and tooling system is
required for fabricating the interface substrate 130.  Therefore, several
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then the-only process step that needs to be custom zed for a Lfic
'stacked-die assenbly is the pattern of solder balls placed 029?@”83”?8%
arrays 139a and/or 139b at the end of the assenblyltesting procedure.
Therefore, the interface substrate 130 sinplifies the process of
fabricating stacked-di e assenblies. Several enbodi nents of the stacked-die

nbly Htbadimentsof - '
assebl y bhibadimentsof thensatiast-diecatsertitfie 10D e exbepbd BMAAG Hid B0k of

interface substrates. In conventional systens,
subst r at e asgemblipg Ausiopreranicidevnes.act ured for each type of die in a

stacked-di e as ly, . In_the enbodi nents of the stacked- die assenbly 100
shown in Figuresd r?ﬁﬁﬁsed‘??l RIFVEN Viewsef anpiheremhadingnt ofdoe steckeditlié es

139a and halent kaal | g t i temis required
For abri catrmal (007 M UFS erShingt TRl el {000 M P aiars sumoce
February 2888 efbibei riesit secfion h$32t amk atbveiad agsemsh Y inkdiane igyﬁaﬁle%?d to
reduce the cost of a se[erI i.ng mcroel ectronic devices. Figure 4'is a' side
el evat i oniﬁﬂgwr@ﬂy 'ﬁEf%EHW&?ﬁg’mer@ﬂ”Sdﬁoﬂf& dapesited aite individeattsl-3 99 1 n
thi's enbogljgest ls 0 he fjrst .access surface 138a of the
first sec??on 1%51 grﬁg&?%vbea?%dwﬁ%yaisé%suﬁé i%ﬂ{g$fa§’§ﬁ5 158 aradqeneralhal |y,
a pluralidgirdutedlider phtbtrs tcled eRAH L 0d] Vi | | -.pads
143 of the second bal Ip- %ad arraglpf%gtg%. Thieﬁag%Ioggéggggﬁésﬁqgggé?cg?ﬁ@wg? I'ly
di stri but@@ays 13 3peid 28 tcoaepiopriste peinteoni marmted cirbsit biokfd ghaHegond

term nal r d 123 to appropriate points on a printed circuit
board or tgﬁétqgéraﬁbt%ﬁggpof conponent. Figure 5is a side elevation view of a

mul tiple stackEigued 8 i9asqa8leye\BReni Cstibkdl gnoLher enbodirent of
t he invention. Ign thi s embodi ment, ﬁvg%?%u%ﬁl?igfeestg{jé%q(gﬁ g enblin 500
| ncl udes aecordants withainather emtodinert atind-ifentichsS ATS SndAeAPqe. Each
of the i ndil\(.i Eega{%’s(t 8%%d-di e iissenbl I es 100a-100c can be S gs t he
st acked- d'¢ RS 8IAGKS g388TPhhell dngudesvar plurality o rindividual Btakeasgid- 3C.
In this eRERHREY0E. ' Mal 60 are deposited onto the
bal | - pads 14@“2)‘? tﬁgés@cd%?é‘[b%?@i’ﬁ@b' _ S@SG&Y’S’?@ éawmbﬁ)ea heOafadked-
can be the same as the stacked-die assembly 100 described above with refererice
to Figures 1-3C. In this embodiment, a plurality of solder balis 160 are deposited
orito the ball-pads 143 of the second batl-pad amay 139b of each of the stacked-
die assemblies 100a-100c. The second stacked-die assembly 100b is coupled to
the first stacked-die assembly 100a by contacting the Solder balls 160 on the
second ball-pad array 139b of the second stacked-die assembly 100b with
selected ball-pads 143 of t_he first ball-pad amay 139a of the first stacked-die
assembly 100a. The third stacked-die assembly 100¢ can be similarly coupied to
the second stacked-die assembly 100b. The multiple stacked-die assembly 500
can have any number of individual stacked-die assemblies 100, and it is nat
necessarily limited to having three stacked-die assemblies. For example, the
raultiple stacked-die assembly 500 can have two or more individual stacked-die

assemblies.

The multiple stacked-die assembly 500 illustrated in Figure 5 provides a
signiﬁcapt increase in the configurations of stacked microelectronic devices. In

one embodiment, all of the individual dies can be the same type of microelectronic
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_di e assenblies 100a-100c. The second stacked-die assenmbly 100B.is coupl
to the first stacked-die assenbly 100a by contacting the sol %grﬁedﬂ‘pﬁgyﬁggﬁ
on the second ball-pad array 139b of the second stacked-di e assenbly 100b

Wth selected ball-pads 1 43 of the first ball-pad array 139a of the first
stacked-die assenbly 100a. The third stacked-di e assenbly 100c can be

simlarly devige & sigoificanty secreade shackpseithi & 22881HIN: T, tiple
stacked-di e assenmbly 500 can have an.yp%%ﬂdber of ﬁ‘iﬂjr’(:idi \??‘g'ﬁgPUts?g%{pyHﬁjge-
assenbl i eS@BIFr SHAGCE @read ofdbe prigtacseiEauit joart niThedmtaroslewtromgc H@V%sh{)or

ly 500

st acked- di ' e he l.tiple stacked-di e asse

can have te%éﬁ@?&%ﬂeg'fﬁﬁiw)ﬁ%%%ﬂ%ﬁﬁg IBgr&gs6 the slemans crpetitpbea

st acked- diconassrie! ¥ 5fHerichibedimahednivhisd -proviges si.gni ficant
increase in the configurgltions of %?gle@e@ ﬁ%@ggﬁ'@é@rﬁﬂ&@%‘%@%gg?wﬁs one
enbodi nen@re adliffesntt hypeisnof \dalicas, dihes theen nigitiplee seikedidi®cagfembly 500

m cr oel ect r?ﬁ%c - 13 27 Febrtﬁ'arl;{ 2g06 evice to significantly increase the
capacity GRW! oREMREskE HGUPUHERL BY iNvertians efeat @ampandnidescausa many he

printed cj ' ' | [ Vi f exanple, can all
e, Shan ol TSR BB8s 8f dEPEeRLah 88 AiER O P S4ifla suitoos fh Bt arnsoratht. 1 n
ot her enboidcwehoard.n whi ch the individual mcroel ectronic devices are

different types of devices, then the nmultiple stacked-die assenbly 500

si gni ficantly Thefbaseackeddirisesmbly tdacef thesmoltiple stagkedans dreeabpe many
di fferent ; vices C unted onto t sanme surface area of a
print ed g???ﬁfﬁ'gg%‘%fgd&éﬂrﬁg 'ﬁpi’l@%ds”&’aék%'ﬁﬂﬁq &"&Q}gzg?ﬂﬁrg teowninde allhef the tipl e
st acked- déjackseendbyseriBiiod N0BLIL0R 15 1R Dritfod BINSLE Pobfy iaggﬁig?,ﬁdqmcpi,éfﬁ o

board to coug)l e all" of the stacked-die assenblies _
circuit biderfirst ballvadsarexaide of theabrst istackebialid a86mBIY f00:LR8 b%‘il-ﬁéb"s first
e

e B BEBR 3k Gt i Sepnotiog o st
allbied i e L T IR
100b. The interface substrate 130 of the-first -stacked-die assembly 100a can
accordingly have interconnecting circuitry 144 with a pass-through circuit to
couple the ball-pads 143 on the first ball-pad array 139a of the first stacked-die
assembly 100a that contact the solder balls 160 depending from the second ball-
pad array 138b of the second stacked-die assembly 10bb with the desired bali~
pads 143 on the second ball-pad array 139b of the first stacked-die assembly
100a. Such a pass-through circuit allows the interface substrate 130 of the first
stacked-die agsembly 100a to be a conduit for the second stacked-die assembly
100b. The interface substrate 130 of each of the first and second stacked-die
assemblies 100a and 100b can also be configured with pass-through circuits that
coupled the third stacked-die assembly 100¢ to a printed circuit board via the first
and second stacked-die assemblies 100a and 100b.
Figure 6 is a elevation view of another stacked-die assembly 600 in
accordance with another embodiment of the invention. In this embodiment, the
stacked-die assembly 600 includes a first die 110, a second die 120, and an

interface substrate 630 attached to the first and second dies 110 and 120, The
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accordingly have interconnecting circuitry 144 with a pass-t h LI CL
to couple the ball-pads 143 on the first ball-pad array 139a52;%{§aff2@6

stacked-die assenbly 100a that contact the solder balls 160 depending from
fhe second ball- pad array 139b of the second stacked-die assenbly 100b
with the desired ball -mEads 143 on the second ball-pad array 139b of the

first stadirstiadiesexondrdity 1106 13 chndepsintial i omabe GdseH) I he
interface substrate, 130 of _the first stacked-die assenbls?/H? %%Ib%)g&s%h“ a

condui t f JPSPRE! KxEdHes t hidke @ngi WUsJHentafgrencoOwmbts ieiéretd Hke p%'ﬂ%s rate
130 of ea [ n ond stacked-die assenblies 100a an 00b
can al so gﬂggfﬁ# HS%#eéﬁé\nqﬁlhqﬂi@‘ge %}Fﬁ’ e@l’#‘%ﬂﬁs@"itﬂht"UQ:ded'Tigwashe-ami rd
st acked- digwasas int&resr i b it 5 r ja the first and
second st arg)ked- d?glé/alssenbl%Lg‘csa%%%atﬂgﬁgﬁ%%gaOﬁpgﬁgesq%gﬁegﬂ'ee?mmbﬁUGi ew

of anot herls $oackddodine inpsr sbifgcs 0D then seEtrDHBANEE byl 4 saRGED rs@b?ﬂgﬁent
of the in er}tion | n thi,? gnbodi ment, the stacked-die assenbly 600
i ncl udes a4 EENINGl @rEyoT13, s geepidn@eon Hoe exiationsurfane effthe dirstudist Tt e 630

attached t ' ; ' nd 120. The,-14 27 February 2006

first andgggf:tg%dééé!io@gt%gﬁ'n%ﬁgﬂ%goﬁggg qﬂ)-'éﬁl'g ??’Fﬂ?'é?”’if%cq Rbthe grcond; Cﬂjég’?&%ove
ith sudhy thedirsieand saCondnernii ' f f t

W r especsuahy thedirsiean nanermiingiSarrakeL 118 a@{ﬁ@@%@é@ﬂ@yg\&%oi .

i ke part% in Figures 1-3C and 6. Unlike the stacked-
Fi gures 11198 ea%ﬂﬂiﬁ‘éﬂf? thenstackeddieassambiinG800f the first die 110 in the

t acked- di ' to the f f.th d di
120 by an adhed/eanEIBRe AR EE0 123 4 BEr ey HeSeaionsan. agtonan ¢ he
ext-eri or sectface3s, ame ﬁ:ﬂérrﬂé&aébl‘%ectidé}{‘%?ghﬁe%g&ei-ﬂgﬂé efirﬁyé%h géé%lﬁ

is on the outer surface of the second di

second t eFeftints &¥2 apd 6543 bigurd Z3s faainp isameliciViswasiie hfsp8asBeRLRer N

the stack -dif(g %sS?er@ly .600. &@f hﬁberface, substrate 630 has a body wWth a

first secYTon 632 SGCHEdedin FSsemitly GHO sbawndnd-iaurs bt dRefeding to Sauresn 636

bet ween t&ed f7itbgbtran dtheSFeNsbotitA G205 34 Figure 7 is atop

i sonetric view gf the int erfefct:%ﬁgjabst rg?ir%eggge g'rléﬁtﬁ%te cREHbavea fsglenb| y

600 showcaomast gurfaces 63Ref er fifsh gadcesEisyaes 688a, g -first ball-pad array 639a
including a plurality of ball-pads 643 on the first access surface 6384, and a first

‘contact array 640a on the first contact surface 637a. The second section 634 of

the interface substrate 630 can similarly inciude a second contact surface 637b
a second access surface 638b, a second ball-pad array 639!: inciuding a pluraliq;
of ball-pads 643 on the second access surface 638b, and a second contact array
640b on the second contact surface 637b. The first contact array 640z engages
the first terminal array 113 of the first die 110, and the second contact array 640b
engages the second terminal amray 123 of the second die 120, The first and
‘second contact aitays 640a and 640b can be electrically coupled to the ball-pads
643 of the first ball-pad array 639a and/or the second ball;pad array 63%b by
interconnecting circuitry 644 (shown schematically) in or on the interface
substrate 630. It will be appreciated that the first and second contact arrays 640
and 640b, and the first and second bail-pad arrays 639a and 6390, can have the
same configurations as described above with respect to Figures 1-5.
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and 7 together, the first section 632 of the interface substr
have a first contact surface 637a, -a first access surface G%ESEe%iﬁFngPOG

ball -pad array 639a including a plurality of ball-pads 643 on the first
.access surface 638a, and a first contact array 640a on the first -contact
surface 637a. The second section 634 of the interface substrate 630 can

similarly incl udiguee 8ds anside ehatibnaiew af anbfhel embbd C rface

638b, a second hal] - pad a_rra%gg_SQb i ncluding a glural 'ﬁ?@f]gfo?%bgéﬁk%g‘g? 643

on the secReTRIEENY B whishe Bieragedsibairate B30chas acty anéa)au@é@%rfag the
th

FeCord, S e BB il Bl e pep
o, anges 19 edp e oot gl SN 18 ki 135 o

first and second contact arrays 640a an

to the baldepsadiig eaan die parictiiar spphedtionpiad ties sRIKEEMe %é’érﬂbxgiimj s¢fgnd
cne

bal | -pad array 639b by. int onnecting circuitry 644 (shown mat | Cal | y)
in or an tlltgrf?/?ﬂ”&ﬁﬁag\éffcg%g%a%@%éﬁg&qcume;q bQié the firy @inalt ssstonbladontdug
first and r b, and the first and second
bal | - pad aaf'?g'%@ ggggﬁg(ﬁgogéggﬁéc@ﬂ' gvgﬁg%g%gs%ﬂg%ﬂ]egﬂ%ﬁréhg sgsond
descri bedsabiue WidChor ekddectThio émbodiarent-&F 06.Figure 8
is a side elevation view of anlo_t her elrrb(g%itﬁeﬂ}éga’%%ﬁgg@%%ﬁb&esgdag%enbl y
600 i n whPERIGHRIY Wed stHied fetbeinga solestiatked-diel FsIBMebIP A e adp %Earc?défi— 139
on the se ' 1.0, be appreciated that the single ball-pad
array 1398%:%\%&@3')5%{ 133 M@JF%WK%%H‘&Z@%WH Wi berguse then seotioni ofsthe
secti on lpderfalspensstigieUpandbie ' appl .l ion for the stacked-die
assembly 600. The int or connect inﬁgh%}lgclau?%lrl ?Béééﬁ%}cggq%“?ﬂﬁ'w”ﬁ'éﬁfﬂ%@%ot h
the first2SFRMaEyGReU oeauitng asepagete tridatiordagdpb to the bal | -pad array

139 on either It-‘:he éyst or the sdecond _sections 132 or 134. This enbodi ment
of the stacked- sSeBISP i ISOMGHIG View showinget Imistodiextrdrmie degidey a

sol e st ack®m¥- fHcky erbla; Fe] TN d- die assenply of a nultiple
stacked-di e as_ser%?% becrglgge%‘ﬁgmégctd%on 0 ‘?rpl% apnt’@ﬁ%&é Substratet eort hat
does not Nedistvibautinnl ImemtienrS3ty inl actortiants YwiSHAGHE? MBodRRSE TRl Yy t hout

requiri nqn\?erﬁ%?'a?r %S ciligsgu'lloatt:a;r? rﬁallgyaenr active side 812, an inactive side 914 (iLe.,
backsids), anc'i a plurality of bond-pads 916 on the active side 912. The die 910
can also include integrated circuitry 918 thatis coupled to at least a number of the
bond-pads 916 to provide the desired electrical connéctions to the integrated
circuitry 818, Many features of the die 910 and the redisiribution member 930 are
similar to the die 110 and the interface substrate 130 described above, and
related or like cornponents are generally identified by like terms.

The redistribution member 930 can have a body 932 composed of a
‘material that can be flexed at raom temperature or at elevated temperatures. The
body 932 of the redistribution member 930, for example, can be a thin, flexible
material that bends merely under the influence of gravity or a slight force.
Suitable materials for the body 932 include tapes or other substrates, such as
polyimides and other materials as set forth above with respect to the interface
substrate 130. The body 932 can include a first section or die section 934 and a
second section or array section 936, The area between the die section 934 and
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re 9 is an exploded isonetric view showing a mcroelectro evi ce 6
gbgul ﬁcl uding-a mpcroel ectronic die 910 and an interface subs%;':‘%’ ryary 200
redi stribution menber 930 in accordance with another enbodi nent of the
invention. The die 910 can have an active side 912, an inactive side 914 ,
(i.e., backside), and a plurality of bond-pads 916 on the active side 91
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secti o ola TR G, bady o300 RBHgRAG, BBl bl Bacs #47 2an beremuplestanen
the die s@@tﬁeromalaaéd@nﬂthelﬁalQEaE%l?fdy%yyotﬁQPﬁt%r'&SnﬁéEt%’e%E‘gﬁﬁ}é P9503 5 f50

define an internedi ate section 938, "bu
i ﬁt lar medi HOdy<SEEL | 88 @ineth imerase el hefowtm@umymgqgtat@t;heglté %ﬁ@e of

t 936. The die sectio can

nel ude aseptieh 934 e L ity Mémbet sehc ead ghen the eycsbaton 3626 nal
' i t 936 i ncl ude a

o Ll 1y HRERiROLe Rt 852 HEIRH B haR D b Hpsin i ey SasioR® 040

can be coaptass framdhe afie sdction 93gadith BiRebel cﬂibejfn)ep%ﬁéﬁ}ggpggw%&ﬁ{ea%o

r o 932. Additionally, certain n be
E:gﬁfol elzlst%’nragtsﬁg{}o’bg& aﬂgﬁgel e BBRIOR434 pad array by other interconnecting

g: recgll'([)r Iysgg,??g Ldr?].lr%é ?@A t1ﬁ§lﬁy§r& & varoeX B tlagleg %9 pégkaré?rggeth%er;lzcizlr(lelgc(:atll'o%\ll\é the
device 900 in accordance with one embodiment of the invention. Referring to
Figure 10A, the die 910 is attached to the redistribution member 930 with strips
of adhesive 920 along the slot 939 on the back side of the die section 934. The
bond-pads 916 on the die 910 are then electrically coupled to the contacts 940
on the redistribution member 930 by individual wire bonds 960, The wire-bonds
860 can be gold bonds or other types of materials that are known in the art. In
an alternate embodiment, the die section 934 does not include the slot 939, but
rather has a piurality of contacts on the side of the body 932 opposite of the ball-
pads 942. The bond-pads 916 on the die 910 can be flip-chip mounted to such
contacts on the opposite side of the body in a mannef similar to the confact

between the bond-pads 114 and the contacts 142a described above with
reference to Figure 1.

Referring to Figure 10B, the active side 814 of the die 910 and the die
section 934 of the redistribution member 930 are then encapsulated to form a

casing 970. The casing 970 can include a first cover 972a adjacent to the side of
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section 934 of the redistribution nenber 930, and then the ar é?i: ectiog0
936 of the redistribution nember 932 is folded (arrow 9 to p&&itaasHapHg006
array section 936 across fromthe die section 934 with either the die 910
or a casing between the array section 936 and the die section 934_ Figures
"LOA-10C illustrate various stages of packaging the mcroelectronic device

000 I e RS R R Bl L T B it 1
7102, Some v IS wiessade Bkl o M SORHA Bl L

section 934. The bond-pads 916 on the
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mat eri al s AdEsIv; B0 ABIESEPRIRG taihe NBgtive, sitel 914 Abthe dirteid amth shey di e
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bond- pads /84 baok sideeoitthe s86nd ssctivn $36 BgsiRkPHEMEMRRlgrEUCh contacts on
t he opposite side of the body in a mannef simlar to the contact between

t he bond- pads TIGHIEnH0€ HBustesHes dhe packagett micioblstirabiny devick Fe00 afier gRce to
Fi 1. | Fi t.h ti | de 914 of the die. 910 d
the die  SH2Y: err%O88 o O Telibdinsh Rembre fit has desncraiven centmpiwu at ed

to form agdesive @80 6n 18 naclivk dd bNg ayfyrst. caver 972
adj acent to the side. of -17- 0 27 égﬁfﬁgPSr@%B%%t h!erI ?ﬂ'i Cg@ﬁggrﬁgoa, g@cond

cover 972intemedigiessaionisSmdendnanuatiGt |éds aomtias oh 4 40 sufteh Ehfhe
a

Wi re- bonds_960. _The i ng 970 can be nol ded usi ng nol di ng conpound and
t echni ques®¥RSwH rﬁ"@ﬁéeégf@y wpﬁ@? 996 igispgces ectassi fram 376 diesectisihesi ve 980
Can be appld i ' ' | the ., die 910 and the arra
section ggéi lﬁ%\ll&)ﬁéﬁ ?gﬂ?@ﬁ’%"@ F%%ﬁ%eﬁééﬁ Bégos%%{‘haﬁg g hadis aap (ﬂwmf%et 0
posi ti on dedusitedcbnii dike dbalt-heds eon ' ' he adhesive 980,
Tl ustrates the packager morodtitly 110 ARa08d USRSEREGHY ne

Fi gure I% il lustrates the packaged m croel roni
array seciWiP $86 & anpther dpvies (B.ani arprinted eircal (bdud, eethdropaigd eq t O

the microelectronic device for stacking, or other companents).

Figure 11 is a cross-sectional view iflustrating another embodiment of the
- microelectronic device 900. In this embodiment the inactive surface 914 at the
die 910 remains exposed. The ball-pads 942 on the array section 936 of the
redistribution member 930 are accordingly on the opposite side of the
redistribution member shown in Figures 10A-10C. The array section 936 is folded
downward in this embodiment such that the interconnecting section 938 exiends
around the side of the second cover 972b and is adhered to an exterior face 974
of the casing 970 by an adhesive 980. The embadiment of the packaged device
900 in Figure 11 is similar to the embodiment shown in Figure 10C, except that
the ball-pads 942 face in the opposite direction. In both embadiments, the array
section 936 is spaced across from the die section 934.
Figures 12 and 13 are cross-sectional views illustrafing additional
embodiments of the microelectronic device 900 in accordance with other aspects
of the invention. in these embodiments, the first cover 972a of the casing 970

completely encioses the inactive side 914 of the die 810. in the embodiment
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adhesive 980 on the inactive side 914 of the die 910. In this
tonfiguration; the internediate section 938 extends around a7 Fehryagy 2006

portion of a side surface of the casing 970, and the array section 936 is

spaced across fromthe die section 934. A plurality of
“conducti ve/ connective balls 990, such as solder balls, can then be

deposi ted ﬁkﬁé p i h ckaged m croel ectronic
devi ce QOD%@%H;{E er ggvﬁ'%zar?éfaé&fogc%ﬁ) %t%%cbpﬁégﬁ‘?e 58%9 | Coyeb @b by
packaged am adbekiet B8N cSiddldriye id Mhe Ehisddi Mg ents). Figure
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folded downward in this e ment such that the interconnecting section

938 extends arfagmwst hé, di5de anti 16D Haswaed goN aldRibRRI anhd e Lo an
exterior f’aceqﬁ?im of g@@e caa(ipng 970 by an gdhesi v’e 980. ﬂ?i"@%oéfﬂ@ﬁt of
IGen @ g R

the packad@graREssiec gferring 4o ﬁig?rIEa‘M,t thet ﬂﬁcmm&bﬁangeﬁbgm in
Figure 1. i the . - S-942 ce jn the opposite direction.
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972a of t ' . | et.el I the i ti id 1

i o 010, PIOKAD B pBTankH O Shfioyingiaconn cousn e Shaligure 18R orcthedirst he
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attached 13aHelE i rst cover 972a of the casing. In both of these
- enbodi nent s, der bells or other types of connectors 990 can

nunber .of s ]
be deposit eda%'ﬁ?“{%%ﬂﬁ abbafﬂ%m yigy ofra gedisksibution tesmberd! 0FEBdr | Jgesky at e
yet addi ta pagkafStPRAL-BBRERORI ddVice in accordance with ancther-embodiment of fhe

invention. The redistribution member 1030 can include a body 1032 having a die

section 1034, a first array section 1036z, and a second array section 1036b. The
redistribution member 1030 also includes a siot . 1Q39 for a board-on-chip
configuration simitar to the embodiment of the microelecironic device 900 with the
slot 938 described above with reference to Figures 9-15B. The redistribution
member 1030 can also inciude a first ball-pad array 1041a having a plurality of
first ball-pads 1042a, a secand ball-pad array 1041b having a plurality of second
ball-pads 1042b, and a plurality of contacts 1040 adjacent to the slot 1039. The
ball-pads 1042a-b can be coupled to dorrespanding contacts 1040 and/or other
ball-pads 1042a-b by interconnecting circuitry in the body 1032, The materials of
the redistribution member 1030 can be similar to those described above with
reference to redistribution member 930.
Figures 17A and 178 are cross-sectional views of an embodiment of a
microelectronic device 1000 using an embodiment of the redistribution member
1030. Referring to Figure 174, the die 910 is attached the redistribution member
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mcroelectronic device 900. Referring to Figure 14, the rn'croill7 tronic
device 900 is the sane as the device shown in Figure 12, but kyuary 2968
942 in Figure 14 are true via ball-pads that extend conpletely through the
body 932 of the redistribution menber 930. Referring to Figures 15A and
15B, the array section 936 can be positioned on either the second cover
972b (Fi gut@3Q 54 stoipst dfear iadhiesiveo920 d2mel Porrd-FRASSI16 Ld Icgg e tth t

expl ai ned ab?ve %reference to Figures 12 and 13. Figure % "s%a ot t om
pl an vi ew NIECse YSIRE WIshDPRAR $950 thet pass throegh the slqtdcRBageThe bond-

m cr oel ect ' exl.Ce: .l it n r - enbodi nent of the
i nvent i on.ﬁ%eéﬁg’dﬁﬂgtﬁfr%ﬂq@gﬁmgﬁe \%@@C@Saﬂé&ﬁc@%@t easb@/pafties dfatieng a
di e sectidig gh@3dre Hichi dridapaiiiafy ' : co array section
1036b. The redi Stribution p?rerrbe? Eggg%egflég%??él ﬂﬂ%&ﬁ?ﬁ@pg?ﬁg CHHE YR a
boar d- on- ¢he firstit sepangtareay sectionar! G36attharectiien doiedtufart 3§rrw A

e tH

m croel ectroni G, i O.wth the slot 939 described abo

reference to Fﬁagﬁ%s?ga %gﬁtraﬁrcémeeﬂ‘?giaﬂ-eﬂWﬁQﬁ'ﬁdméﬁe 1030 atten tiad fimst

i ncl ude a grtgisdedbiahl Toxd [ | yral it first ball-pads
1042a, a sgcgﬁéde bal It pad IZéﬁ %e%gé%%eﬁ?éidr?\% %d%"ﬁ.”i‘? fjf%lggé agdBasecond

bal | - pads ame2ssctiand! G868 hambeeyp atheven teahaiHbp Aa g wgfe bop! H‘?ﬁs{;r@}
1039. The Eal I -Rads 1048%%-b ran be coupled to correspondi ng contac $1 1040
and/ or ot ABF *SHANF AYsSeraDa 153851 sanche sdhereditaghe idie 0110 by dmadihasipody

{hose deseiPLEl ARBEH, blfer LTS bl e edleibninonpomnaor oo o s
T or ool ectront ¢ deviee. 1090 et veoanre spclih S0 rdind one e
T e FT ) DTS2 PP o emsonidutingiimetor e8b IRt Bound .
srago and t%ﬁétﬁgﬁgﬁg}aoﬁﬁgfés@pé;@oupI edyt o the cont Zlct S 1840 usi ng
11 bonds 1008l P20t MR Pl e B BA o Bt 1
are t hen rBisceglsairanied dbyicoheirs axcomidiee; wiht SRl NembBIREEL NG 0.
invention. The packaged devices 1000a-c shown in Figures 18-20, respectively,
are similar to the packaged micreelectronic device 1000 shown in Figures 17A
and 178, and thus like reference members refer to like components throughout
these figures, Figure 18 illustrates g packaged microeléctronic device 1000z in
which the inactive side 914 of the die 910 js exposed, and the first and second
array sections 1036a-b are attached to the second cover 972b of the casing 970.
Figure 18 illustrates a microelestronic device 1000b in which the die 910 is
completely encapsulated, and the first and second array sections 10363—b are
attached to the top of the first cover 9724, Figure 20 tlustrates a microelectronic
device 1000c that is similar to the microelectronic device 1000b shown in Figure
19, but the first and second array sections 1036a-b are attached to the second
cover S72b.
Figures 21A and 21B illustrate a stacked die assembly comprising separate
packaged microelectronic devices 2000a and 2000b. Referring to Figure 21A, the
first package microelectronic device 2000a can include 2 die 910, a casing 970
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the first and second array sections 1036a-b are then folded u arr
F). Figure 17B illustrates the packaged m croel ectronic die 1%33#%F@59’§ﬁ@5
first array section 1036a has been adhered to one side of the die 910 and

the second array section 1036b has been adhered to anot her side of the die
910, The first and second_array sections 1036a-b can be adhered to the die
910 by an A@NEY dTsloppyes@7ermang asgcapnd\ever A72h, and abredistinitior! fember

redi stri but, cor.dingl as.a first interconnecting section
10382 ext eAdenERnaH A0 SRt el G 1R ot 8327873 merdon Fdnorabistribution

I nt er conneggid lis B3P ' (o] r.side of the casin
970. Fi gur gisér?lge-aﬂz%oib?llist ratg 2%%???2%&? égﬁgg%iﬂﬂ%n%ggﬁﬁcﬂﬁﬁﬁﬁﬁﬁ 972a-b. °

m cr oel ect Tbeisecopdinicwsiectrario device 2000btdan 1egld ddr) erﬁEJg‘a%i nts.-of the
vi ces 1000a-c shown in Fi gms 18- (f{FE'éeSnt'C%i

i nvention., The packaged,d

respect i vefci/{,]"e ﬁ'?si my r,ﬂeﬂerﬁ?rqr@ HRECH 28085 e dnralierate eartbadimentis \the eir0a
shown in FLgd 17 |i ke reference nenbers refer to

li ke conpoﬁgﬁr?t rréﬁlge%ggp b ﬁve@éegd%@%bﬁgsc,angfgga‘fér g types ot digsesspegialikaged

m cr oel ect if tmeycadenotorirdd @@mponentd)i ch the inactive side 914 of the die 910
I s exposed, and_the first and second array sections 1036a-b are attached

to the second cE9€R 06109 registribetiondnegbemn203Ficgnriaciel 4 His ke@idts 2834

m cr oel ect; [ eyl 1 i_n | C e die 910 is conpletel '

encapsul atii P %}1&; %%’ceb%fji %’%t}aﬁ&cé\%ow ANt &36bnsand tbara}lesecainﬁached

t o t he topdntdredieedtings r .arid 20— LI rafes a m.croel ectronic
fintdre nigS be&tRRr 28382 - arfd %QQF The H@E da{ﬁr‘é@”ﬁ% sactnn

devi ce 1000c that is simlar to the mcroelectroni 0% n
Figure 103§@camextend §ronande sisteovidhadieyeststt 2085 aA@ 36arby a5mAdgehed to
C |

t he secon [, 972b.__Ei gur 21 Aand 21 Billustrate a sta

assenbl y goééﬁ%f@?tn%ov%ggrgﬁt @”83‘&%%&%@@' ¥ 9deNet36antan detend dson? G arand
2000b. Refigferddithdcbnfisabs ' ackage m croel ectroni c device
2000a can@i{Trécl ude angise é%gé%&cgé?%ge %%Cj aafg%élﬂr@%/"@b@@rm\@g a
first covél2e72dTendecorskinterbanmeeting &¥etiod Ehas hStktbRytd mber 2030
attached tg the active side 912 of t%e di e 910, HA%ggr%)lhg}r?\&o rg{]ﬂ(gea Side

redi st ri bBPfYR of the second cover 972b, and the second array section 2036b can extend

from the second interconnecting section 2038b and be adhered to an exterior face
of the second cover 972b.

The die section 2034 can have a Plurality of contacts 2040 that can be
coupled to the bond-pads 916 on the die 910. The first array section 2036a can
include a plurality of first ball-pads 2042a, and the second array section 2036b
can include a piqra!‘ity of second ball-pads 2042b, Each redistribution member
2030 can further include interconnecting circuitry (not shown in Figures 21A and
21B). The interconnecting circuitry can (a) couple the contacts 2040 to selected
first and/or second ball-pads 2042a-b, and/ or {b) couple a number of the first ball-
pads 20424 to the ‘second ball-pads 2042b. '

Figure 21B illustrates the first and second microelectronic devices 2000a-b
in & stacked configuration. In this embodiment, a plurality of first connectors 9903
attached to the second ball-pads 2042b of the first microslectronic device 2000z
are mounted to the first ball-pads 2042a of the second microelectronic device

2000b. A plurality of second connectors 900b projecting from the second array
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_menber 2030 is al so sandw ched between the first and second C%Z%e}rr972a_280
The second nicroel ectronic device 2000b can have conponents t KAt Sargary 2006
identical to the first. mcroelectronic device 2000a, In alternate

.enbodi ments, the first and second mcroel ectronic devices 2000a-b can be
different types of dies, especially if they are not mrror conponents,
Each of t Iseciieni2086bmitthe senent enisroeiRfronandevict 20608 ddinchs @@Hbl%ﬂ t@ﬂ%‘},
first and se¢ond array ,sections 2036a and 2036b, and first and seco

i nter conné’@?ﬁ?ﬁf Hamishaaigciseric dsyime forifurther peckagieng capreted ngreggct i on

2038a cangﬁﬁﬁgg?érﬁgm gpgnéthgggge 5&%@%@8@ ction 2034 and around a side

portion I rst cover ‘rst array section 2036a can

extend from t h@elieraltembodiaTerts O Alitd8iEehiChed ReERCS! ) an
exterior face of the first cover 972a. The seco%@%ﬂtﬁgﬁc@nﬁ@gﬁ%gg%ﬁtion

2038b can@ExP¥RRAIEH dBmicyde isguerah of theosaroe adventegesnm deuceibed ZHbveagith t he
second ar tjon. an-extend fromthe second interconnecting
coction ofIbIeHEE R 'Qﬁﬁgﬁéﬁ t GOl RXIUPIgy B3Ny g dhe emhgrdimests stiowovand 972b.
The di e sgesdribeo8dy ; Qi ; 04Q:.t hat, .can be
coupl ed to téhrgjbbond- gﬁ%d;%@o%mﬁ Eéwgbg%i%tm%ﬁ%c?%%éﬁFaﬁfr@@éYP%?lOfZOSGa
can i ncl deeces,plandalnianufadtufers s neddl danlpadap@94aa,siﬁqr@l fygg %@C@lfg.p LY

Il - pa

section 20 652 caggigncl ude %&‘gl urality of second ba s 2042b, "Each
redi st ri bEHRDRGeHaF ® APSHIDIE Reravse Blanyembadiments of dha dnvénipnCiss & ¢ ry

sty i bUtron ) eV £ e drrvsmipr
coupl o 1 rean e, DB OB T Sstho Hr relf bRl B bl o b psed i
2042a-b, difieferaiepplibatimsolith diffessiayped of fes! srbobel, lseviafs dddnacte the

second bal | -%?ds 2042b_ Figure 21 Billustrates the firs
m cr oel ecPoRfREGIRA te gZovidgoares balrpadsamayein @oainal fostprn . bddautbi e

enbodi ne - @ al fofi connector,s 990a attached to the second
bal | - pads%ﬂlf’irét@h@“ l’Le?(‘?é.}r St ﬂé@é‘?o@i‘%?’f’lfjﬁﬁi%"%éﬁ daatrtheohallpad aoaptisd t o
the firstsupatimppsdd Pl4fa @b tHee daecopd g lectrop ¢ device  2000b. A
plurality of second connectors 900b proj glcﬁaﬂ'g’ %orlr:'n&ltalhgagee AP g dde- 21 27
Febr uar y IDiggpediate sections of a redistribution member for encapstilation, and then the

redistribution member can be folded so that the ball-grid array is over or under the

die. Several embodiments of the microelectronic devices accordingly can have =
large ball-pad array with a small footprint for mounting high-performance devices
in small spaces. ' |

From the foregoing it will be appreciated that the embodiments of the
invention described above provide the best mode of the invention and provide
sufficient disclosure to enable a person skilled in the art to make and use these
embaodiments, but that modifications may be made to these embodiments that add
or delete feafures without deviating from the spiri.t and scope of the invention.

Therefore, the scope of the invention is not limited except as defined only by the
claims that follow.,



section 2036b of the second microel ectronic device 2000b can 2 E %%|6d2686
yet anot her packaged m croel ectroni c device for further pack Ziﬁ%? ry
printed circuit board assenbly, or another type of conponent. Several
enbodi nents of m croel ectronic devices shown in Figures 9-21B are expected
to provide several of the sane advantages as descri bed above with
reference to Figures 1-8. For exanple, nmany of the enbodi nents shown and
descri bed above need only a single typeAlifiSt esti ng socket to test different
types of devices, and manufacturers need only supply a single type of

i nterposer substrate- This is possible because many enbodi nents of the
invention use a single type of interface substrate or redistribution
menber that can be used in different applications with different types of

di es. Moreover,q seveq %‘C@%maﬂ%ﬁr&"ﬁ%ﬁﬁ ed to provide |arge ball -pad

arrays in a small footprint because € ribution nmenber is flexible

and fol ded overa Brst tiarbeldetrohit) diepreluding @ ihferios YOBRLEPST Live o the
die. As aresult, a . can cl anp angt he i'nterﬁégl'at e%gee(%?{legnagycg?t'a

nol d ca
redi stribution nmenb@ndribplusalitygs lirs brod-padsdrtangedtine firserimsiral Bl e

menber can be fol de : ball-grid arr i,s over or under the die.
Several enbodi rrents%?ﬂlt#g&lrﬁ%f%gr g’bﬂ%ﬁh? 6@@%@@5%5ﬂmiﬁgwtr@n have a

| arge bal | - pad arr ayntebidle@cre@t; |apgoot print for nounting hi gh-performance
devices in small spaces. Fromthe foregoing it will be appreciated that

t he enbodi nent & fist intRsfaceraubsiratencatepiising edirabssdtionratdcied th tdRalidrode of
the invention and provide %uffi ci.ent disclosure to enable a person skilled

inthe art to make SN CEel PRJIE! dignd termadiateniactionsxtensting atan angle may
be made to these emhag RSt ddtibnaddecHd gg&t@hgﬁ%&%ﬁiﬁé?ﬁ%ﬁgthom devi ating

fromthe spirit and scope of the i nvention: h§cope of the
i nvention is not |iimterewkdiaticeetios addibeirepfsmited dtrotdfonthaiig stet&ﬁBPf ol | ow.
a

27 February 2006 CLAI . A _mcroel ectronic device, conprising;, irst
m croel ectronic di e® Ph@?[}ﬂiq@rﬂﬁ?qﬁ?ﬁc& REANged inea rstaontant egagioadhei rcui t,
first section and electrically caupled to the bond-pads of the first die,
a plurality of ball-pads on the second section arranged in an
exposed ball-pad array, and interconnecting circuitry electrically

coupling at least a portion of the ball-pads with corresponding first
contacts. a

2. The microelectronic device of claim 1 wherein:

the first die has an active side defined by the interior surface of the first die
upan which the first bond-pads are arranged and a backside
opposite the adtive side; and

the first section of the interface substrate is adhered to the active side of
the first die and the second saction of the interface substrate is
adhered to the backside of the first die, |
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.and a plurality of first bond-pads arranged in a first term’n Lra
the interior surface, wherein the bond-pads are coupled to thglr Ff‘e,?{gépg%%%ﬁ

circuit; and a first interface substrate conprising a first section
.attached to the interior surface of the first die, an internediate section
extending at an angle fromthe first section, a second section extending
from the internddi at dheduicrasectrahiddevige opaksin awhessnfrom the first

of first contact arranged ina first contact array

tion, | ugal jt ;
3ﬁct Ihgn fi ?sf g@%f‘@ﬁ“%’&%%éﬁ‘%a‘ eyredipadiydhe dnterier sgfatepaithedisitdie

first die, a pluralj ; - econd section arranged in an
exposed bal | -pad arr Ié@%fn gjr?cli’gﬁll ri# e@%@?#&%a% 5@3'?9?@5@@ égﬁqkélé'ﬂ y
coupling at |east a pppasitenthefactipe st | - pads with corresponding first
contacts. 2_ The mcroelectronic device of claiml1 wherein: the first die
has an active sied@Mdee fstiesporpeses aaasing ewdpsatation dtheastia sértighef upon
whi ch the first bon afﬁ,g ﬂ%.e r?rranged and a backside opposite the active
side; and the first Sec |% of ‘?he interface substrate is adhered to the

active side of thaffiesf ssctbndifendiiertlie: SaRaRAe RESURA90 tidgchl SHEA ary

substrate is adhered to the backside

2006 3. The ni croel etherfissfidie devitbe setomd aeatich ofthe dhteratdeubsiab idi € has an
active side defined by the interior surface of the first die upon which
the first bond-pads %§' gﬁﬁgﬁﬁﬁﬂn%nd a backside opposite the active side;
the device further conprises a casing encapsulating at |east a portion of
the first die; and.the first section of the interface substrate is adhered

to the active stde ofhe tiveodlecdnididevrRbidanseaPrissection of the
interface substrate is . . '
. the first die has an active side defined by the interior surface of the first die
upon which the first bond-pads are arranged and a backside
oppasite the active side;

the device further comprises a ‘casing hiaving a first cover over the first die;
and

the first section of the interface substrate is adhered to the active side of

the first die and the second section of the interface substrate is
adhered to the first cover over the first die.

5. The micraelestronic device of claim 1 wherein:

the first die has an aclive side defined by the interior surface of the die
upon which the bond-pads are arranged and a backside opposite
the active side;

the first section of the interface substrate includes a slot and the first
cgntacts are adjacent to the slot, the first section being adhered to
ttie active side of the first die so that the bond-pads are aligned with

the slot, and the bond-pads being coupled to the first contacts by
wire-bonds extending through the siot:
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adhered the casing. 4. The mcroel ectronic device of claiml I.n.
first die has an active side defined by the interior surface gﬁ‘%&“ﬂi?ﬁ"“
die wupon which the first bond-pads are arranged and a backsi de opposite
the active side; the device further conprises a casing having a first
-cover over the first die; and the first section of the interface
substrate is adiferdgyiteiiriher somprisesiadmsity havieg tifirst caliep cRedtHsFgEONd
section of the interfacig substrate is  _adhered to the first cover ovér the
I

first die. 5 The mTIDBSEEPPY PSR! ke slot andithe witgneondsyantihe first die
i ’ | OETEL ) . bbbt shoa
the bond- pads ars Spndaediate’ (R hEEe T sBHE e aPerrel e dusttier  he

first section of theventies firsteisubstrate includes a slot and the first
contacts are adjacent to the slot, the first section being adhered to the

active side of the first die so that the bond-pads are aligned with the

slot, and the tg)nd- %smﬂf{gglggﬁg}églt%g%% f{')rst contacts by wire-bonds

extendi ng through theslo Wherindevi ce furt her
conprises a cashéfiriaie Ags anfdd V@& | | d second
(SR s an i s ey s TolerishyuBae pERedfol e

cover over the slot and the w re-bonds; € S€

i nterface substrat e uponadtien e first bbrd-bads are arange @ vaE atIB‘é'ckstdeSt die. 6.
The m croel ectronic _devigce of claim!| wherein: thée first die has an active
si de defined by theOPHP%'f%Hle%CEIW?&%e:of the first die upon which the first

secti on of ther T ey F e o0 s AR b eS aioane Peteet
Lo contacts are adjacent to the sfot, the first section being adhered to
the aptive side of the first die so that the bond-pads are aligned with
the slot, and the bond-pads being coupled fo the first contacts by
wire-bonds extending through the slot:
the device further comprises a casing having a first cover over the first die
and a second cover aver the slot and the wire-bonds; and

the second section of the interface substrate s adhered to the second
cover under the slot.

7. The microelectronic device of claim 1 wherein:

the first die has an active side defined by the interior surface of the first die
upan which the first bond-pads are arranged and a backside
opposite the active side;

the first section of the interface substrate is adhered to the active side of
the first die; and

the second section of the interface substrate comprises a first array section

and a second array section that are adhered to the backside of the
first die.
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contacts are adjacent to the slot, the first section being adher, tQ
active side of the'first die so that the bond-pads are ali gneg?ﬁ%{ua%g&&s
slot, and the bond-pads being coupled to the first contacts by wre-bonds
.extendi ng through the slot; the device further conprises a casing having a
first cover over the first die and a second cover over the slot and the

wi re-bonds; and.t he B oirfoglestrpoie deviaehef dlaitret wdeeeiubstrate i s adhered to
t he second covEr t_J.mder tEe slot.. 7. The mcroelectronic device of claiml
wherein: the fiPedeyie® HHbheLeOmprisesa cr8ing @ocAREdating ahledshaeirton sfir f ace
"of the first die “Rﬁ@ﬁmicﬁé‘ the first bond-pads are arranged and a

backsi de opposite the actiVe side; the first section of the interface

substrate is adhefiest diehabenativeeidd defirek byl ihe [hidish sthe; cond
section of the interface substrate conpri sessta first ar ﬁ?g’ggﬁt@ﬁ* 8%nd a

second array secti offPORYhigh heyfinst beadpads ree Brergedandfa baeksidd r st di e.

-25 27 February 200 ; ] .ectronic device of claim1l wherein: the
devi ce further conpr%ipgce]gﬂ-é;ﬁjcé%tﬂ‘{%%é %apsul ating at least a portion of the

first die; thetfis fisst sdbmorhesthainesfaby RuBEHAele EURBIIM HGL Yol Surface

of the first die wupon which the first bond-pads are arrang
backsi de opposite heeficgtdiev@ndi de; the first section of the interface
ive side of the first die; and the second

oA SN TR AT E MRS SR S L
3:3?22 array_sect i Oind %f&ﬁ::%h@ Ry detioh thdt e GAPLRY togthéTc%esian. croelectronic
9. The microelectronic device of claim 1 wherein:
the die has an active side defined by the interior surface of the first die
upon which the bond-pads are arranged and a backside opposite
the active side;
the device further comprises a casing having a first cover over the first die;
the first section of the interface substrate is adhered to the active side of
the first die; and ‘
the second section of the interface substrate co'mp'rises a first array section

and a second array section that are adhered to the first cover over
the first die.

10.  The microelesironic device of claim 1 wherein;

the first die has an active side defined by the interior surface of the first die
upon which the first bond-pads are arranged and a backside
opposite the acfive side;

the first section of the interface substrate includes a siot and the first
contacts are adjacent to the siot, the first section being adhered to

the active side of the first die so that the bond-pads are aligned with
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the die has an active side defined by the interior surface of25Q§ first €6€
upon whi ch the bond-pads are arranged and a backsi de opposite tﬁ%”ﬂ@pfg
side; the device further conprises a casing having a first cover over the
first die; the first section of the interface substrate is adhered to the
active side of the first die; and the second section of the interface

substrate conprises mygfdips bndthéboh§pl i section that
are adhered to the first cover over ﬁaﬁg%ﬂ@;?&gﬁ%&@g&ﬁrrﬁgge{ﬁ't@%é—wectroni c
device of claim 1 wheireibendsexteridirg thideghe got acti ve si de defined by the

i nterior surfacg g%rthe first die upon which the first bond-pads are
arranged and a PEAEYIRSIUNHEHEIMPESeHa casnghavingle firstoever osér theFriiqgof t he
i nterface substrate J |.ot the first contacts are adjacent to
the slot, the first és'{ebg%%%ﬁé%@@beqﬂ%gﬂ%%g%a”@?lb“"‘é(lf?'r dsj a@d of the first
di e so that thdhbserdopddsctsreotthegnerfans 6 the, slot,
and the bond- pads being coupled to thg%%%Pg%t?%gn%tégfﬁghggﬁvm?gggﬁéﬁa@”

ext endi ng t hrough t [#A0s3 Geconcharraesecion that arr adiwrpd o bt first asVdlhyagvi Ng a
first cover over th?héb;;sit .die and a second cover over the slot and the

W re-bonds; and the 'seco (9'%ection of the interface substrate conprises a
first array section and a second array section that are adhered to the
first cover over the first die. 11. The microel ectronic device of claiml
wherein: the filfst dhe mistoalectartic devist ¢ cifhi NgHefR:t he i nterior surface

of the first db}e usgﬁn which the first bond-pads are arranged and a
backsi de oppodia &t Hie R33 Ay @cuygsidedafined bytthe dnterionswarfadehef thetfiestf gis ©

substrate includes gpgh WhicHhe'iitst Bdipads are arranged and a backside
opposite the active side;
the first section of the interface substrate includes a slot and the first
contacis are adjacent to the slot, the first section being adhered to
the aclive side of the first die-so that the bond-pads are aligned with

the siot, and the bond-pads being coupled to the first contacts by
wire-bonds extending through the siot;

the device further comprises a casing having a first cover over the first die
and a second cover over the slot and the wire-bonds: and
the second section of the interface substrate comprises a first array section

and a second array section that are adhered to the second cover
under the slot.

12.  The microelectranic device of claim 1 further comprising:
a second die including an interior surface, an integrated circuit, and a
plurality of second bond-pads arranged in a second terminal amray at

the interior surface, wherein the second bond-pads are coupled to
the integrated circuit of the secand die; and

a second interface substrate comprising a first section attached to the

Interior surface of the second dis, an intermediate section extending
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contacts are adjacent to the slot, the first section being adisr to
active side of the first die so that the bond-pads are aligneg$Jﬁgﬂuaphégﬁé
slot, and the bond-pads being coupled to the first contacts by wre-bonds
extending through the slot; the device further conprises a casing having a,
first cover over the first die and a second cover over the slot and the

wi re-bonds; and the aeswadgiediim g fist BRI LAIEPESaF LBSIdRLEEGTRI S 2

first array section and a second array section are drarme

second cover under tRdnisroediate sedttn aidbeiagaisitiNed alReRe bbb dhig 1
further conpri sing: a.s?cond (i“ e including an interior surface, an '
integrated circuit, AHE 2735 Palpagsen e dBricamnseqings amecangegrayn a

second termnal arr '- | [ . _wherein the second

bond- pads are coupl Zééec?%n e%‘%@“’i’ﬁ@éﬁf‘%ﬂ%ﬁﬁ%ﬁ'?{e BFCHONENGRRiAE die; and a
second interface sulpstsitatneddssiow itise Becohd dies | € o.the
Interior surface of the second die, an intlerﬁesgﬁgﬁgggggiqf%%n}%déﬁ&tﬁ& - 27

27 February 2006 at S&RORMGITEYSeston rephially of secormheordatisoi thafrgy Section
second die, a1 rc N TR R EodiiEl 8 Bondoral of s sesprcictos ang o
S5 L1 oned bel ow t o eaenaqangokefy bRty EEIAS e balngds i st econd
e onpl et o Tho ot Dao o anetane ho Galliheisin i scbfd sy N

ci rcui tlroy el ectri caf"'Pa r':f)'f"itﬁﬁ b?ﬂ'é?ﬁﬁiﬁquﬂﬂféﬂ@f inferfaee substrateareay to the

second contacts andjjy It i cond array, and wherein the
bal | - pads of the fit hftiboRBL o B Bal Balil B BREGH of theristaspoondanaysar| - pads
of the one of the fthesiecondieierfade sUbeyste®o thbhfieSReLHE eir{bttﬁéfs%%gna ubstrate

so that the first die and the second
die are in a stacked-die darrangement.

13. A microelectronic device, comprising:

a microelectronic die including an active side, a plurality of bond-pads
carried on the active side, an integrated circuit coupled to at least a
number of the bond-pads, and a backside opposite the active side;

a casing encapsulating at least a rpor‘tion of the die. to protect the bond-
pads, wherein the casing has a side surface and an exterior face;
and

an interface substrate having a first section between the active side of the
die and at least a portion of the casing, a second section attached to
at least one of the backside of the die or the exterior face of the

- casing, an intermediate section extending around at least a portion

of the side surface of the casing between the first and second
sections, a plurality of first contacts arranged in & contact array on
the first section and electrically coupled to corresponding bond-pads
on the die, and a plurality of ball-pads arranged in a ball-pad array
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fdie are in a stacked-die arrangenent. 13. A mcroel ectronic deyi
conprising; a mcroelectronic die including an active side, a%ZI%PPWZQ?G
bond-pads carried on the active side, an integrated circuit coupled to at
least a nunber of the bond-pads, and a backsi de opposite the active side;
a casing encapsul ating at least a portion of the die to protect the bond-
pads, wherein the caSniige racord seciwrsamd eleetrlﬁ:adyaﬂuﬂéﬁ%icﬁfre%ﬁ@ﬁd'ngnd an
interface substrate g&i{in a first section between the active sideof the
die and at least a p tFS 'of the casing, a second section attached to at
| east one of the backside of the die or the exterior face of the casing,
an internedi ate section extending around at |east a portion of the side
surface of the bési nBhoenivamiedthmis idesice ok ons. wa plurality
of first contacts arran%ed in a contact mff@@ﬁg %,%fc"ﬁ rﬂis?‘%]%gsécﬁo%'ﬁna?fd
Lol |13 Gl e A onget o e e oo o) Ui i enaohé Sconge o
t he secon gg@ﬁidgﬁﬁgﬂ@e@%%%fﬁ?sgﬁﬁtﬂ'ﬁE’gﬁ?ﬁgd"lﬂéﬁ bapksidpohtierdje. cont acts. 14.
The m croel ectronic device of claim 13 wherein the first section of the
interface substrate is adhered to the active side of the die and the second
section of the it erfrecwicsadlstiranie devicedifensith 1DwhBeejgacksi de of the die.

15. The m croel gct r'gni c_device of claim 13 wherein: the casing conprises a
first cover ovdi® PRETNGICEMRINESEWSE PPAr ayectheodiepsnthe i nterface substrate

is adhered to : i } e and the second section of the

interface Subs?fﬁ'ﬁ{%‘f}s&léﬁo&ﬁgf@ngeg? E{&%es%gtr@te ’Eaﬁgﬁfﬁt@rtﬂer@ﬁw@mmﬁ The

ni croel ectroni ¢ devifediefard &idﬁéc’&n%bﬁérﬁ‘bf?ﬁ%{érfaﬁe shehban A the,
irs

interface substrate includes a slot and the Is adhered
to the first cover over the die.

16.  The microelectronic device of claim 13 wherein:

the first section of the interface substrate includes a siot and the first
contacts are adjacent to the slot, the first section being adhered to
the active side of the die so that the bond-pads are aligned with the

slot, and the bond-pads being coupled to the first contacts by wire-
bonds extending through the siot; ‘

the casing comprises a first cover over the die and a second cover over the
slot_and the wire-bonds; and

the second section of the interface substrate is adhered to the first cover
over the die.

17. The microelectronic device of claim 13 wherein;
the first section of the inferface substrate includes a slot and the first

contacts are adjacent to the slot, the first section being adhered to

the active side of the die so that the bond-pads are dligned with the
slot, and the bond-pads being coupled to the first contacts by wire-
bonds extending through the siot:
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contacts are adjacent to the slot, the first section being adaﬂf_eq).to %18
active side of the die so that the bond-pads are aligned with4 HERUARY 2006
and the bond-pads being coupled to the first contacts by wi re- bonds
extending through the slot; the casing conprises a first cover over the die
and a second cover over the slot and the wre-bonds; and the second

section of the thetessingeomptises afiesticovadbesapietdis BAS & 4 [ ovQver the
die. 17. The m croel c{roni c device of claim13 vvhereal néqtcohgqﬁ{lr%g?vgre i on

of the interface sub¥plaf@dhewiradwads; endt and the first contacts are

adj acent to th I " ipn being adhered to the active side

of the die so '?[ F‘%tS%FHQB%%%@@gﬁ@%gﬁte%cpﬁbagmeﬂﬁ adhered icihe sembntihe

bond- pads bei ng coupdRer LBdbPelfdifiSt contacts by wire- bonds extendi ng

through the slot; -29 27 February 2006 the casing conprises a first cover

over the die and a second cover over the slot and the wire-bonds; and the

second section 1%f ”ﬁ‘ﬁi nterface substrate is adhered to the second cover
18.

under the slot. dTIreelselrrie dgnice dslaimel dwherainm 13 wherein: t he
first section ; ary : i s, adhered to the active side of
the die; and tﬁge gi%gﬁgﬁgig??%r{ﬁo %t“igﬁ{réﬁﬁr'ﬁéé%[ﬁdii“r‘%‘?@céfb'mﬁid%@& a

first array sectionthadtd; andecond array section that are adhered to the
backsi de of th die, 19. The mcroel ectronic device of claim 13 wherein:
the first sectHEnS@RO! t‘ﬁ%ﬂt}tfﬁn@fﬁ%@tgnﬁw subsiraits conipeises atfpst Heapsbigg Si de

of the die; and th c&ﬂg ection of the interface substrate ‘conprises a
die,

19.  The microelectronic device of claim 13 wherein:

the first section of the interface substrate s adhered to the active side of
the die; and

the second section of the interface substrate comprises a first array section

and a second array section that are adhered to the casing.

20.  The microelectronic davice of claim 13 v\;her'ein:

the casing comprises a first cover over the die;

the first section of the interface substrate is adhered to the active side of
the die; and

the second section of the interface substrate comprises a first array section

and a second array section that are adhered to the first cover over
the die.

21, The microelectronic device of claim 13 wherein:
the first section of the interface substrate includes a slot and the first
contacis are adjacent to the slot, the first section being adhered to

the active side of the die so that the bond-pads are aligned with the
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and a second array section that are adhered to the casing. 20
m croel ectronic device of claim 13 wherein: the casing corrpr?gfsé%éu?mgqos
cover over the die; the first section of the interface substrate is adhered
to the active side of the die; and the second section of the interface
substrate conprises a first array section and a second array section that
are adhered to the f$lpfstar@dh§|b05r¢dradstbmngipeup!@ﬂi.toﬂh@ﬁmt%bﬁﬁcﬁﬁwWi}‘eg

rst section-of the interface substrate

device of claim 13 erein, the fij
i ncl udes a sl ot andV\{?‘H'éoe%?ﬁ@@g'“géh%hsth%ﬁ@tiadj acent to the slot, the first

section being | | f die so that the bond-pads
are aligned wit ﬁ]agm%go@éﬁ%ﬁﬁgér@ °§"c‘)€§ve§|ﬂa‘% B?edﬂ’ag?ﬁ@‘;ﬂﬁaﬁ%%rﬁmiéhﬁg
coupl ed to the fir stsloierichtHeswipy-bonte-apnds ext endi ng through the slot;
the casing conprises a first cover over the die and a second cover over the

slot and the wi'h8-S56RAE Sealipn ehiedaiepige subsirate anmprises afilet Baag seuhsh at e

conprises a first ar ' a a second array section that are
adhered to the fi rstén%%ggg%l\'/cggrra)[ %gdéﬂrbt%agﬁfe gyliergd e dbe Beet covercovksvi ce of
claim 13 wherein; thgeblig st section of the interface substrate includes a
slot and the first contacts are adjacent to the slot, the first section
bei ng adhered to the active side of the die so that the bond-pads are

aligned with t sl(.mt&, .'an% t he .bond- pads being coupled to the first
contacts by wi & bdREMRYLRETYC ORVisEEH clakm &3 wherainie casing conpri ses a

first cover ovehe#¥ ' : yer the ,slot and the
Wi re-bonds; an ?H?gg@]@%ggtiﬁ%ﬁﬁ% S@ ﬁ%ﬁ%tﬁﬁ@af’%‘% assd‘Btséiqdaﬁhé fe®lnpri ses a
first array contacts are adjacent to the slat, the first section being adhered to

the active side of the die so that the bond-pads are aligned with the

slot, and the bond-pads being coupled to the first contacts by wire-
bonds extending through the siot;

the casing comprises a first cover over the die and a second cover over the
slot and the wire-bonds: and
the second section of the interface substrate comprises g first array

section and a second array section that are adhered to the second
cover under the siot. |

23. A mricroe!ectronic device, comprising:;
& microelectronic die including an active side, a plurality of bond-pads

carried on the active side, an integrated circuit coupled to at least g
number of the bond-pads, and a backside;

a casing encapsulating at least a portion of the die to protect the bond-

pads, wherein the casing has a side surface and an exterior face;
and

a redistribution member having a die section between the active side of the -
die and at least a portion of the casing, an array section attached to

at least one of the backside of the die or the exterior face of the

-31-



sSection and a second array section that are adhered to the se(i(}r]gl bcove&
under the slot. 23. A mcroelectronic device, conprising: . a ebruary 2006
m croel ectronic die including an active side, a plurality of bond-pads
carried on the active side, an integrated circuit coupled to at | east a
nunber of the bond-pads, and a backside; a casing encapsulating at |east a

portion of the die t&agng:atintelsgnheniing gedion M@Tcﬁh@a?dﬂ.ﬁ‘lcpﬁtslbﬁgt fras a side
surface and an exterior,. fac%g' %(rj a_redistribution nmenber having a die
section between the BEHOPSIIhe8Ias syrfase ofitke gasing betwasn the gierddegon ahqt he

casing, an array Sec{{dod é’(ﬁ%d t st one of the backside of the
die or the exterior #Hace %%gt € -'gﬁ%fﬂhe%ﬁE%gV%Baﬁ@ﬁgﬁg,méir?ﬂntact

i nterconnecting sect&mway er e diense Ao abctieaf) | f the side
surface of the casi ntg(mbcgt%l en the die section a%catﬁsgagébgﬁeg%% Xh, a

plurality of first c af g gigd and asplutaithaot balkpady aranybe ifke Section
and electrically co C ndj bond-pads on the die, and a
plurality of ball- paﬂﬁg?égﬁgg@?ﬁ%ﬁmﬁp%@ﬂSB&FQH%@emra@allamoup@dar ray
section and el ectri delthy firauphits {ia thé%téffdoﬁhe%?yeégétﬁmvi a the

C

i nterconnecting section. 24. The m croel ectroni vice of claim 23 wherein
the die section of the redistribution nenber is adhered to the active side
of the die andhe alrrr%a%.c gqcti on of the redistribution nenber is adhered
to the backsid& of t [COSISEIrORtf device,of Saimn2wherair the dieoteatibaionaa
wher ei n:  rédietrBAgicAImeriHer is hWrat ucoyer over t die; and the die

- section of the redistributi oﬁédrrfge grﬁi tsr%aéﬁg\@eﬁ{% O?ﬁgea £i 8kd dheearody t he

di e and t Bectien af/theeedistiibutiont membed isadidrs t& the BARES 4d ed to the
first cover over the die. 26. The mi croel ectronic devfdcéeéfo‘ﬁgﬁ im 23
wher ei n:

25. The microelectronic device of claim 23 wherein:
the casing comprises a first cover over the die; and
the die section of the redistributionmember js adhered to the active side of

the die and the array sectioh of the redistribution member is adhered
to the first cover over the die.

26.  The microelecironic device of claim 23 ';allhell'ein:

the die section of the redistribution member includes a slot and the first
con_tacts are adjacent to the slot, the die section being adhered to
the active side of the die so that the bond-pads are aligned with the

slot, and the bond-pads being coupled to the first contacts by wire-
bonds extending thraugh the slot: )

the casing comprises a first cover over the die and a second cover over the
slot and the wire-bonds; and

the array section of the redistribution member is adhered to the first covef
over the die.
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the die section of the redistribution nenber includes a sl ot he fi
‘contacts are adjacent to the slot, the die section being adhe?ggﬁﬁﬁuaphéﬁée
active side of the die so that the bond-pads are aligned with the slot,
.and the bond-pads being coupled to the first contacts by w re- bonds
extending through the slot; the casing conprises a first cover over the die
and a second co¥er olf® Nigfeelastionicedryicchef claine 2Bavitiseirand the array section
of the redistri over the die.

tjion_nenber. is adhered to the first cover
-32 27 Februar JR%&%S%%OWH@“% efisbiuionsRpmbasnchiesta slohind 2% fMker ei n:
the die section of t ' | ' roineludes a sjJot and the first
contacts are adj acenc{%tt%&tglﬁzé EP%’(E%h%etHg{gE&'s@gﬁﬁ%ﬁeﬁé?%ae%tﬁ#‘@dedtD t he

ti i de of the dheastivé bigle dfttee bign ki h | ot
active side of the dneastiv e §bﬂfh@$hé‘b§n@-|ga%péfle‘%{;ﬂ?& Wﬁﬁdéeo

and the bond-pads being coupled to the first contacts by w

ext endi ng t hrough t ePtsRd the hend-parageingnprdpdeds tothi first cormuets tMRiFet he die
and a second cover PWRks ernﬁié)g_‘émgé%&re- bonds; and the array section

of the redistribution ne he second cover under the

slot. 28. The t<easihgcohMiisesehitsten ' : L. the die section
of the redistri buti'ongrrerg%pgr iss adher\fégdrntqglaﬁ?e&écrlvéegég?%ﬁcéqverﬂ’@r &: and

the array section oflaf gaditbdivére-bdrnis; andnenber, conprises a first array
section and a gec [ section. that. are adhered to the backside of the
die. 29. The nﬁ%r%@g%g?ﬁ‘% BF@'&JFQ@T tisnanember istrdhered ta the shoengect i on of
the redistribution geEiinde tRelgered to the active side of the die; and

28.  The microelectronic device of claim 23 wherein:

the die section of the redistribution member is adhered to the active side of
the die; and

the array section of the redistribution member-comprises a first array

section and a second array section that are adhered to the backside
of the die,

28.  The microelectronic device of claim 23 \‘N‘hertein:
the die section of the redistribution member is adhered to the active side of.
~ the die; and
the array section of the redistribution member comprises a first array
section and a second array section that are adhered to the casing.

30.  The microelectronic device of claim 23 whereln:
the casing comprises a first cover aver the die;

the die section of the redistribution member is adhered fo the active side ¢f
the die; and

=33~




.the array section of the redistribution nenber corrpriseé a figpstoar
section and a second array section that are adhered to the cag?rrge%rggyy%%%s

m croel ectronic device of claim23 wherein. the casing conprises a first

.cover over the die; the die section of the redistribution nenber is adhered
to the active sjde of the die; ang, -33 27 February 2006 the array section
of the redistriBift #@ /e ofdbape sEuonimembar catyprisexca fion g a second

array section that a first,. cover over the die. 31- The

ni croel ectronic devi %%d%?'r%fﬂgg%gggﬁfg:ﬁg%isgqthrh&ag%e gdberegriodhe firet

redi stribution nenbegovaprelifgre dgiesl ot and the first contacts are adjacent
to the slot, the die section being adhered to the active side of the die

so that the bond-pads are aligned with the slot, and the bond-pads being
coupled to the bonds extendi ng through the slot;

i rstcontact Wi I e- ]
t he casing corrpiﬁ'sesﬂée ﬂ'?rg?%gﬁ'éﬁp‘iﬁy&e eftdaim 43 aereinsecond cover over the

slot and the w ; - | of the redjstribution nmenber
conprises a fi rtfs'lté‘cgé}’r@g?iorf;(g%{] FgﬁdﬁwoéZ‘g%h@gra'f‘f;!&&‘}'%&%e%ﬁm g firgt e

adhered to the fi rstcon@tsar@a@ac@hﬂodh@sloﬁ&he-ﬁk@s%ﬁﬁéﬁ%&fgﬁ@i@ﬁc&fie‘” ce of

cl aim 23 wherein: ttige die section of the' redistribution ne Chde_s a
slot and the first 'R@AEHQ 8idgas thelpiecemthat the bend-patis ardBligh<] WRK tHON

bei ng adhered to t ' ' he die so, that the bond-pads are
aligned with the s Irggc%tag'idngfét%’eﬁg%s bﬁ'&g %@Pfﬁj’ '@o‘gﬁlfﬁ?@t qaptadie biiwist-
contacts by wire- boodds extepatigrélyiripgisibhe sl ot; the casing conprises a

first cover over the die and a second cover over the slot and the
wi r e- bonds; an#e casing comprises a first cover over the die and a second cover over the

slot and the wire-bonds; and
the array section of the redistribution member comprises a first array

section and a second array section that are adhered to the first
cover over the die.

32, The microelectronic device of claim 23 wherein:

the die section of the redistribution member includes a slot and the first
contacts are adjacent to the slot, the die‘sec‘:tion being adhered to
the active side of the die so that the bond-pads are aligned with the

slot,_ and the bond-pads being coupied to the first contacts by wire-
bonds extending through the slot:

the casing comprises a first cover over the die and a second cover aver the
slot and the wire-bonds: and |

the array section of the redistribution member comprises a first array

section and a second array section that are adhered to the second
- cover under the slot,

33. A micreelectronic device, comprising:
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the array section of the redistribution nenber conprises a fi r
section and a second array section that are adhered to the se%ﬁ&%’@%’e?o"ﬁ
under the slot, 33. A mcroel ectronic device, conprising: -34 27 February
,2006 a microelectronic die including an active side, a plurality of
bond-pads <carried on the active side, and an integrated circuit coupled to
at least a nundEHCIEEIRAILAiE-ipeldingarn astivegside.capRinbit iof@oAl-JRRSt 2

portion of the die t t t bong- ds, wherein the casing has a side
surface and an ext er%ﬁ&@é’?‘g‘be agﬁﬂeﬁ'cgeéﬁaﬁ”i Iplegr@ed abebit cobpladng dtl exi bl y
body including a di 9eg6c4 hgﬁbe?ﬁiw%g@yﬁ&gé?ﬁ%e and at |east a portion of the

casing and an array section, fol ded to have a bend between

‘the die secti ancasidg eheapsulayngatlekena puﬁtbrm%efdlf@tdibu%técgﬁ%ggg nd the
n

array section are superinposed relative to each other, a n the
redistribution menbdEdBuMIRENN Euhpasiag bias apside alifage afd BnreieseiThas!t S
carried by the die %ﬁﬁtion of the body and coupled to the bond-pads on the
die, a plurality of ball-pads carried by the array section of the body,

and i nt er connectrediEtdhiition membephaVRE fR%HN lectrically
couples the first contacts to _corre@gondf%}ésggﬂ?&y@ aéﬁgg?ﬁ%‘m

m croel ectroni ¢ devPetwesn eadieapd atheastiaportioh of teechas Qng%g\k%i-%
opposite the active di e section of the red?stri ut1 on nenber

i de: .and th
s adhered to the astrimh g Body bepgdolied tak@verecbend bgtweerttherliof t he
redi stribution nmenbggctich &4: i of. the die. 35. The
m croel ectronic device of@ﬁaieen?é g\%éedrbg]i %ﬁﬁﬁﬁaﬁtﬁg C&%@FF@F Bnd {heearray
redi stribution menbsection ardrperinipostl eelReV ¥ estHIgHR rﬂ:Fw Le,apd the
array section of the.regli stribution nmenber is adher eio.l'ét e gg'gel"ﬁ&e
redistribution member further comprises a plurality of first contacts
carried by the die section of the body and coupled to the bond-pads
on the die, a plurality of ball-pads carried by the array section of the
body, and interconnecting tircuitry carried by the body that

electrically couples the first contacts to corresponding ball-pads.

34.  The microelecironic device of claim 33 wherein:
the die has a backside opposite the active side; and
the die section of the redistribution member is adhéred to the active side of

the die and the array section of the redistribution member is adhered
ta the backside of the die.

35. The microelectronic device of claim 33 wherein the die section of the
redistribution member is adhered to the active side of the die and the array
‘section of the redistribution member is adhered the casing.

36.  The microelectranic device of claim 33 wherein:

the casing further comprises a first cover over the die; and




36. ‘The m croel ectronic device of claim 33 wherein; t he casi ng., rther 2006
conprises a first cover over the die: and -35 27 February 200 ﬁé’fHPQ
section of the redistribution nmenber is adhered to the active side of the
die and the array section of the redistribution nenber is adhered to the
first cover over the die. 37. The m croel ectronic device of cl ai m 33
wherein: the di &%@@tﬁﬂﬂﬁoﬂfofﬁfmerecbstnbumrbumﬂmr@ﬁﬁﬁérédrt@'tﬁé t_.and
the first contacts ﬁ}ee agéqﬂﬁ nt to the slot, the die sectlo e| né’oaqhered
to the active side’ es%TQWCt'Pﬁ@fmﬁltﬁwdbummﬂ'meqga\?hbheb

onds

slot, and the bond-p eq% g%\;‘e?lb%pgl tcﬁﬁt he first contacts by wre-

extendlng t hrough the slot; e casing torther conprises a first cover over
the die and a second cover over the slot and the wire-bonds; and the array
section of the frlbutlon menber is adhered to the first cover over
the die. 38. T e Mierorkvtronifeevies of cleinaBEnvd®rainer ei n: the die

i.ncl udes a slot and the first

i f th
contacts are a “%?e'%%‘%ﬁ hE el Ry Ber sidss mglobane fraiftso ¢ he
active side of the diomtsdts Edkg }a'&énpl%riﬁe ﬁ%h@ro?eggt:@%geﬁgﬁagﬁeg%% sl ot,

and the bond-pads being coupled to the con
ext endi ng t hrough t Hige sctive Stdﬁ!eafdheldmgsm:mméb@n@-phﬂ.é%Pe% %ﬁéd Qs he die

and a second cover %);De rtﬂf&g? E and, the wire-bonds; and rra)’h ection
of the redistributi € pan Hﬁ@?éé'”g&qqﬁ’éei@cﬂmdrrsmmactuwemréhe
slot, 39. The mcr o%ﬁggrﬁg{grﬂ"gge ﬁlgg,p%et%gttm 33 wherein; the die section

of the redi stribution ne he active S|de of the die; and
the casing further comprises a first cover over the die and 2 second cover

over the slot and the wire-bonds: and

the array section of the redistribution member is adhered to the first cover
over the die,

38.  The microelecironic device of;claim 33 wherein:

the die section of the redistribution member Includes a slot and the first
contacts are adjacent to the slot, the die section being adhered to
the active side of the die so that the borid-pads are aligned with the

slot, and the bond-pads being coupled to the first contacts by wire-
bonrds extending through the slot;

the casing comprises a first cover over the die and a second cover over the
slot and the wire-bonds: and

the array section of the redistribution member is adhered to the second
cover under the slot,

39. .  The microelectronic device of claim 33 wherein:

the die section of the redistribution member is adhered to the active side of
the die; and
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_35.. 27 February 2006 the array section of the redistributio r
conprises a first array section and a second array section t%g{l?e;l;ﬁ-@aryzooe
adhered to a backside of the die. 40. The m croel ectronic device of claim
33 wherein: the die section of the redistribution nenber is adhered to the
active side of the die; and the array section of the redistribution nenber
conprises a fir e amayysectier of e edistubdaromdmber sympeists efirkh@ra @ €
adhered to the casing. 41. The mcraqel ectroni c device of claim 33 wherein:
the casing further cSRFFPLELIZ 3980 ERYsecior thatiase adheredito aibecksideiopn of
the redistribution rr?,q@ﬁ{e.is adhered to the active side of the die; and
the array section. of the redistribution nenber conprises a first array
section and a second array section that are adhered to the first cover
over the die. 42. The m croel ectronic device of claim33 wherein: the die
section of the fRdi st PESUEIAsieskamieAevine bfickeim $3skinereimd t he first

contacts are adjacent | ot , .the.die section, being adhered to the
active side of {r%er?igisee ggﬁ{&ﬁﬁe fergéStBB ."b'?jﬁg%gf & %ﬂji?%fﬁggo\lm Activeeside|cdt |
and the bond-pads befHaogdieogfded to the first contacts by -wire- bonds
extending through the slot; the casing further conprises a first cover over
the die and a st%@cﬂTm)camﬂon af\ibe rediistrivution snenbdrecomhprisdaonfisst apag the array
section of the redi stributiog menber conprises a first array seCtion and a

second array secti orPqH&H SAFRNGETRY SeHior that ere advareddodhe thsindi e. - 37
27 February 2006 ) L

41.  The microelectronic device of claim 33 wherein:
the casing further comprises a first cover over the die;

the die section of the redistribution member is adhered to the active side of
the die; and

the array section of the redistribution member comprises a first array

section and a second array section that are adhered to the first
cover over the die.

42.  The microelectronic device of claim 33 \.J;rhe}ein:

the die section of the redistribution member includes & slot and the first
contacts are adjacent to the slot, the die section being adhered to
the active side of the die so that the bond-pads are aligned with the

stot, and the bond-pads being coupled 10 the first contacts by wire-
bonds extending through the slot;

the casing further comprises a first cover over the die and g secand cover
over the slot and the wire-bonds; and
the array section of the redistribution member comprises a first array

section and a second array section that are adhered o the first
cover aver the die.
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43. The m croel ectronic device of claim33 wherein: the die s '
redistribution nenber includes a slot and the first cont actsEgtrl:lee%g'c'ijgé’céQ@6
to the slot, the die section being adhered to the active side of the die
S0 that the bond-pads are aligned with the slot, and the bond-pads being
coupled to the first contacts by wre- bonds extending through the slot;
the casing furtdier cOmpmigesleatrbhicstevioaefclaivedl Whergine and a second cover

over the sl ot d the wire-honds; apnd the array section of the ~
redistributi on%ﬁﬁ ﬁe%ﬁﬂﬂ)?fﬁ%ée@sm%lpn&mera@er Iseltidesm sintiaad dectiied arra

ti t hat d ad th lot. 44. A
L oaleot st oy et Brd 8888 tne SBY The diS Sbeldi aSndcdhererican
active side, a pl urahé tptiad sidend thadk semat i@b%-?@?ﬁ%?%%ﬁ@é%@@h G

e bond-pads, a

integrated circuit coupled to at |least a nunber o
backsi de; a casing é&fiapadiha bon-aeds baisg eeupted fodhedirst duntabte Hyavigg-ot ect

t he bond- pads, whepe] sasihng has.a side surface and an exterior face;

and a redistri butiog%hgﬁ%gﬁnﬁmwgo%%ﬁhg sg‘%tction bet ween the active side of

the die and athd easihgfubiesridomipribsid BrsEEs) i Lon attached to
t he backside of the dlge, an interconnect?%Jgé?%ggflfho%&g%neq%%agﬁqB‘El’fﬁf at

| east a portion of PHer &ieddotsand theavitd-bohds: emgi Nng bet ween the die section

and the array ction a.plurality of first contacts arranged in a contact
array on the dﬁﬁeég&yﬁ?ﬁ“gﬂ&%&%@éﬁtﬂﬁmﬁﬂ IDEUWLRE Gomprises arfespamay ng

bond- pads on the di gactifpch ' ‘| s pads ranged in an exposed
bal | -pad array on th@é(:tarrar;i/Ej §§§ | odﬁgéﬁgfsegfa&wgféﬁ? P@E%f&ﬂgpgaﬁsswmé first
contacts via the inteverumdecthegglot,section. -38 27 February 2006

44. A microelectronic device, comprising:

a microelectronic die including an active side, a plurality of bond-pads
carried on the active side, an integrated circuit coupled to at least &
number of the bond-pads, and a backside;

a casing encapsulating at least a portion of the die to protect the bond-
pads, wherein the casing has a side surface and an exterior face;
and ‘

a redistribution member having a die section between the active side of the
die and at least a portion of the casing, an array section attached to
the backside of the die, an interconnecting section extending around
at least a portion of the side surface of the casing between the die
section and the array section, a piurality of first contacts arranged in

a contact array on the die section and electrically coupled to
carresponding bond-pads on the die, and a plurality of ball-pads
arranged in an exposed bali-pad array on the array section and

electrically coupled to the first contacts via the interconnecting
section. |
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45, . A microel ectronic device, conprising: a mcroelectronic,gie.ncludj

‘an active side, a plurality of bond-pads carried on the acti 32 %9{&3%25%’
integrated circuit coupled to at |east a nunber of the -bond-pads, and a
backsi de; a casing encapsulating the die, wherein the casing has a first
cover on the backside of the die and a second cover on the bond-pads; and a
redi stri buti on 4fenbd} "HEPEIRStreN devies; Comprisingreen the active side of the

die and at | eas rtjon of. the second cover of the casing, an arra
section attac hé{ﬂfﬁ:&&%ﬁéﬁg@rg&iﬁ 'ﬁ@?g &h aoHxe sids. mgplueality Dfring‘rd:-padect i %g

ti t endi by ' id f f th
aci ng between { he- So et an e B8 Poile 4n Pllscterd Brol St ot ogsten 11 1 s

contacts arranged i mumbeomt #us bemd-pHdSarid'g babkdiggection and el ectrically
coupl ed to corresponding bond-pads on the die, and a plurality of
bal | - pads ar r aRf@FNheRRREYRNEENB alie, wheteirdheagsing hdea Arstayvershiign and

electrically couple : |.rst ...contacts, via the interconnecting
section. 46. A mecr gg{:lgsé@?gﬁﬂce @%\ﬂ”&ﬁ g%‘?ﬂ%?‘%‘ﬁ%é’”&“ﬁib@ﬂgéﬁéj@f godi c die
i ncl udi ng an aatredietribution racmber Bavihy addi i n the active
side, and an integrated circuit coup gd I'?%agﬁorpﬁgt}ﬁe?g{h%u@ggsﬁe oige
bond- pads; a casi ngdier@ishaliieast agodion ddse secpd thwer difthd B@siﬁl{; an ﬁﬂ"éxa

i ity of contacts

redi stribution nenb V] a . die section carrying a plurali

el ectrically coupl e%‘g?%%séép%&?g%@%a@%ﬁ&%ﬁp thejpasingararray  secti on
attached to the ‘cas;h{gco,qﬁbdtmbegéég | 1 ndi n around at
| east a portion of the casing bet mgggﬁéﬁgg}ﬁse&g@%ti%ésgﬁowrﬁﬂ%% y

section, and a pl ursitié syriete batHe qmily batwargeticidie QQdiﬁé}%G& - pad
array on the array section ?nd electrically coupled to the first” contacts.

-39 27 February 200&cton. ap urality of?irst contacts arranged in a contact array on the
die section and elecirically caupled to carresponding bond-pads on

the die, and a plurality of ball—pads arranged in an exposed ball-pad
array on the array section and electrically coupled to the first
contacts via the interconnecting section.

46. A microelectronic device, comprising:
a microelectronic die including an active side, a plurality of bond-pads

carried on the active side, and an integrated circuit coupled to at
least a number of the bond-pads;

a casing encapsulating at least a portion of the die; and

a redistribution member having a die section carrying a piurality of contads
electrically coupled to selected bond-pads on the die, an array
section attaphed to the casing, an interconnecting section extending
around at ieast a portion of the casing between the die section and
the array section, and a plurality of bali-pads arranged in an

exposed ball-pad array on the array section and electrically coupled
to the first contacts. |
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A47. A mcroel ectronic device, conprising: a mcroelectronic di?% Lncl udin

an active side, a plurality of bond-pads carried on the acti E?Wé‘,arﬁﬁ 06
integrated circuit coupled to at |east a nunber of the bond-pads, and an
Jnactive side; a casing including a first portion encapsul ating the -
I nactive side of _the die a]nd a _sec&ond portion encapsul ating the bond-pads;
and an int er f ac&’subdt PURBEIRSYPRIG deVifice CaBTiBing: bet ween t he active side of

the die and at . 0f 1 rtion of the casing, an array
section attached r‘tﬁaﬁ:?%%lgﬁfg%rgg db%‘g’%&ﬁﬁigﬁﬁgﬁﬁ Sigfqadber@ily efdiandspadsof ¢ he
casi ng, an internedi egricie®t tHag angh ; .| eas ortion of the
si de surface of the casing bet vve(g?r?bt he 'W]r@{éblg%%daé@&@%@hg&qq%ﬂé?a%a
plurality of first cBHIRE! of thertorgbpads) aaderninaciive gigeay on the first

section and el ectricall oupl ed to correspondi ng bond-pads on the die,
and a plurali tya&asm 'P-X[H‘Qﬁﬁ)%ﬁﬁts&ﬁ&g@ﬂ ¢ncapsulaliag the iraddivke sigadf the iy on

the second section aﬁﬁdﬁlsﬁ%ﬁﬁﬁﬁ}ﬁc}h ewh@ﬂgémég%ﬁ_s%%gdégg contacts. 48.
mcr | | n

A mcroel ectronic device, conprising: a cl uding an

active side, a quhintetfacy sufsttaietopmds diealactie befvd L ' an
integrated circuit coupled to at. |east a nunbe?”o%}?gﬁééé@é’%aﬁ%gggt,heand an
i nactive side; a casYRFWARIeRE Rgrtofihe secont ponionasfdap sakinhi 89 akl

i nactive side of th ke econ orti encapsul ating the bgnd- pads;
and a redistri butio%ér#éﬁgg?@g%% ﬁ%gg'eg?‘g"%ee%f&ﬂﬁrﬂrﬁeﬁ%ﬁwm@qﬁomsxef si de of
the die and at | ea&he[&aﬁihgpﬁnﬁﬁt@ﬁ@&g{%é&ﬂaﬁie&g@ﬁ%ﬁ ?aﬁ? @%ﬂgéﬂa bal | - pad

section having a first array el enent attache éh of the
casing and a second Pgriieryo g sufacetitte tasingebatfeendhe RALiGHgN of the

choment, "a second bERAHL BRI APEIY; o Se Goptacis aMengedse awartast ! &Y
el ement, a pluralit el dn thetirsiEsh %nﬂré'l&qggglyi cnou"%::!éclf1 A corresponding
bond-pads on the die, and a plurality of ball-pads arranged in at
least one ball-pad érr:ay on the second section and electrically
coupled to corresponding contacts.

48. A microelectronic device, comprising:
a microelectronic die including an active side, 3 plurality of bond-pads

carried on the active side, an Integrated circuit coupled to at least &
number of the bond-pads, and an inactive side;
a casing including a first portion encapsulating the inactive side of the die
and a second portion encapsulating the bond-pads; and
a redistribution member having a die sectioh between the active side of the
die and at least part of the second partion of the casing, a bali-pad
section having a first array elsment attached to the first portion of
the casing and a second array element attached to the second
portion of the casing, a first bend between the first section and the
first array element, a second bend between the first section and the

second array element, a plurality of first contacts arranged in a
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27 February 2006 contact array on the first section and el ectricall
coupled to correspondi ng bond-pads on the die, and a plurali g?cl%qbr)(larymoe

ball-pads arranged in a first ball-pad array on the first array el ement
and a second ball-pad array on the second array elenent. 49. A

m croel ectroni c devi conpri si ng; m crooel ectroni c die including an
active side, a pl uraﬁﬁPch%88ﬁ@ﬂB§é§5f Se4HPD @pd sestisaljccoupded igle, an
integrated circuit c ¢ nunber of the bond-pads, and an

i nactive side; a cas?ﬁgglgﬁ%ﬁdjgghghg%%%@ tﬁ'&ﬁ?«ﬁ{‘ A P8l afiney-pads

i nactive side of theartaBge@ita®irgaeMshd g hi i j0d _the bond- pads;
and a redistribution nmenber having ar% egrgé%taﬂgﬁé]@gﬁ%g@télﬁ%eﬁgwgé si de of
the die and at | eastequid bafi-patiamsycortiemarbhoarely dl@esasi ng, a first
array section attached to the first portion of the casing, a second array
el ement attached to the second portion of the casing, a first bend between
the die sectionm@nd ahgicfddlsdircdid 8y o0 .a second-bend between the die
section and the second array seétla%‘ﬁéégédmsé@'ty of first contacts
arranged in a comicioelestionic dis intledidearsesiveasidans !L@érﬁgw bgﬁa.'gé §0UP' ed to
correspondi ng bond- pads gn tge die, a plurality o? bal1-pads I’Ig nged in a
first ball-pad array®Hed A8 the aciive gideagn dategrated aircuincsemen do baldaspad
array on the second ' first electrical interconnecting

syst em coupl i ng at I@gﬁstt?éfad%ﬁ%kgg&pgﬁst ‘Jﬂ%glar'r”%?éﬁ@rﬁ'%t s with the ball-pads
in the first arregsingiHodikie fFegeutlodchadps: e, el.ectrical

i nterconnecting system coupling a |east aﬁ’%‘-ﬂﬁgﬁe&ft%lﬁgﬁﬂveogﬁﬁpgg&d‘% t he
first array wth c&AasperrndRptian ehpapisuiating the seeRpadargr@y. 50. A net hod

of assenbling ' i evice, .conprising: -41 27 February 2006
coupl i ng bond- %ar%}é&g‘ﬁ&kat%ﬁ RS aﬂY'EEt?fsd'Erﬁegﬂan beBisean e astive side of the
redi stribution die and at least part of the second portion of the casing, a first array

section attached to the first portion of the casing, a second array
element attached to the second portion of the casing, a first bend
between the die section and the first array section, a second bend
between the die section and the second array section, a plurality of
first contacts arranged in a contact array on the die section and
electrically coupled to corresponding béhd-bads on the die, a
plurality of bali-pads arranged_ in a first ball-pad array on the first
array section and a second ball-pad array on the second array
section, a first electrical interconnecting system coupling at least a
number of the first contacts with the ball-pads in the first array
and/or the second array, and a second electrical interconnecting
system coupling a ieast a number of the ball-pads in the first array
with corresponding bali-pads in the second array.

50. A method of assembling a microelectronic device, comprising:

4.



- menber, wherein the redistribution nenber further includes anza,rlj_:ae/
section having ball-pads electrically coupled to the contacts:#/ February 200

© encapsul ating at least a portion of the die with a casing; and folding the

- array section of the redistribution nmenber over the die and/or the casing

that the b - .. 51. Th t hod of claim50 wh in, th
G has & baokaURRTBSPURAIRET Sdie oot i 4 Gl Restianafs askisttinoss | oni ng
the array section Qﬂembbﬁ, R F tﬁg_rgaisfr%tig}eﬁ%%@ggqﬁ&&gfnﬂcﬁﬁg&further

conprises attaching the array section to t SFeamgy. The

met hod of cl ai m 50 setior havinhdali-pepis dlecicaly c@SbHS HPRIHLSRS POSI tioning
the array section or‘ .he %%gi ng so that the array section 'S superinposed
relative to t FECEPRYIAUAY ablsast RiPRgiamel therdig witha casingaariche casing. 53. The

met hod of cl ai ' d K ion conprises a first array
portion havi ngagﬁgi tr/gfé rgﬁll)}r)S aey&llca)’ﬁ ‘@é’ﬁ‘?ye‘g@ﬁ@“i%% otY&r Hie dig grstior on
having a second ar treycadingablthaate balitgRisdire Bassdqacksi de; and fol di ng

the array section conprises positioning the fitst and second array
portions on the backside of the die. 27 February 2006 54. The net hod of

claim 50 whergin: ﬁvﬁ?”’%ﬁéﬁoﬁ t"ig%réeco 8( ises a first array portion having

a first array of ba Marray portion having a second

array of bel | gpadis hasangadi@igh-ng the array section conprises positioning
the first and second array portions on the casing. 55. The method of claim

50 wherein: folding the array section further comprises positioning the array section on
the backside of the die; and

the method further comprises attaching the array section fo the backside of
the die.

52, The method of claim 50 wherein;

folding the array section comprises positioning the array section on the

casing so that the array section is superimposed relative to the die:
and

attaching the array section to the casing.

| 53.  The method of claim 50 wherein:
the array section comprises a first array portion having a first array of ball-

pads and a second array portion having a second array of ball-pads:
the die has a backside: and ' '

folding the array section comprises positioning the first and second array
portions on the backside of the die,
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thel array section conprises a first array portion havi ng a figstcarr
bal |l - pads and a second array portion having a second array O;ﬁtfaeﬁrygﬁagéﬂﬁ
-the casing further conprises a first cover over the die and a section cover

under the die; and folding the array section conprises (a) positioning the
first array porgjon_gn the first. cover and (b) positioning the second
array portion #-thﬁ%@gw‘&fj@m SBwhereifet hod of assenbling a
m cr oel ectroni ' : LS g.. upl i n ontacts o di e section of
o Fedi stributi o BB SechGTBElEHSEye Rt dirax Sorighariie & et mmyshbabit | on
menber , further inclpzdeandn 8&sdhy af bi%idn ' = rical ly
coupled to the cont g(?tds; encapsul at%ﬁg aﬂ(@) ??ggq@g%%gé??%ﬁﬁgﬁgﬁ@'p@id@ wth
a casing; and fol di @dthe array section of the redistribution menber over
the die and/or _ the ﬁasi ng so,that the array section is superinposed
relative to t h&IIEBLNE AtYSTPCHRE Ompr ﬁPE.PQBry?'P”Tlﬂethﬁﬁtrﬁfo%’ldﬁe@mjmaﬁ
wherein: the die h kdeyif0l di ng the array section further

BBrifh Fesi
conprises positioning the array section on the backside of the die; and
-43 27 February 2006 the nethod further conprises attaching the array

section to the gack | de OL the die._58. The nethod of claim 56 wherein:
fol ding the arPay seBemfinedehrlayaS0¥agreinoni ng the array section on the

ing; and atjachi .Seclhon to the casing, 59. The method of
clai mss wher e AL SR PrEARIRER HER ahAuadRie hadto & rsyaar o balthavi ng
a first array of baphds ada seetnd ameyPich hAVInGY SdAMa R G BhiSsSand

array of ball-pads; .
the casing further comprises a first cover over the die and a section cover

under the die; and

folding the array section comprises (a) positioning the first array portion on

the first cover and (b) positioning the second array portion on the
second cover,

56. A method of assembling a microelectronic device, comprising:

coupling contacts on a die section of a redistribution member to bond-pads
on a die, wherein the redistribution member further inciudes an array
section having bail-pads electrically coupled to the contacts:

encapsu!at_ing at least a partion of the die with a casing; and

folding the array section of the redistribution member over the die and/or

the casing so that the array section is superimposed relative to the
die section and the die, |

S7.  The method of claim 56 wherein:
the die has a backside;

folding the array section further comprises positioning the array section on
the backside of the die; and ' |

43.




the die has a backside; and folding the array section conpris 1 t1oRj
the first and second array portions on the backside of the d:iz'#)e%ﬁ{uaﬁﬁgbﬂg

“‘met hod of claim56 wherein: the array section conprises a first
array-portion having a first array of ball- pads and a second array portion

havi ng a second - . and folding the array section

conpri ses posi tﬁﬁ#ﬁé"ﬁ%&% g&'%gﬁﬁe%@é%?m”%ﬂ?ea ”abéﬁﬁtilfb'hé i6e havksigasifng.
61. The nmethod of clgergig6 Wherein: the array section conprises a first
array portion having a first array of ball- pads and a second array portion

having a second array of ball-pads; the casing further conprises a first
cover over the gdie apd a secti coyer under the die; and folding the
array section c%mr?@é%"@?o%eg‘iq@i”b Pyereia: first array portion on the
first cover andg Lt Lopi 2cond array portion on the second
cover. -44 27 ge@?augaﬁ?érg@g%g%i&ﬁnnéﬁ%e %Qﬁ'%%‘%% I8 Seeign pRithey: a
first mcroel ectronicasihge andcl uding an interior surface, an integrated
circuit, and a plurality of first bond-pads arranged in a first term nal
array at the i RESENHS thgErmyseainatethe cagingond- pads are coupled to the
integrated circuit, and wherein the first die includes an active side
defined by the interior surface of the first die upon which the first

bond- pads are gorangee o i ite the active side; and a |
d of 2f=if wﬂ?f&?ﬁ'

first interface substrate conprising a first section adhered to the active

side of the fi the adiye seation oorapriset afiestspedy suries Haom lg from
the first section, a gecogd secti.on extendiylnﬁ rom tﬁlg@ﬁ'%tt a?r%y%?gaﬁ_
bads anc a second array portion having a second array of ball-pads:

the die has a backside; and

folding the array section comprises positioning the first and second array
portions on the backside of the die.

80.  The method of claim™56 whergin:

the array section comprises a first array portion having a first array of bali-
pads and a gecand array partion having a second array of ball-pads; .
and ' ' |

folding the array section comprises positianing the first and second array
portions on the casing.

61.  The method of claim 56 wherein;

the array section comprises a first array portion having a first array of ball-
pads and a second array portion having a second array of ball-pads;

the casing further comprises a first cover over the die and a section cover
under the die; and

folding the array section comprises (a) positioning the first array portion on

the first cover and (b) positioning the second array portion 'on the
second covar.
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i ntermedi ate section and bei ng spaced across fromthe first Q?qiéld?ﬂaryﬁZOOG
plurality of first contacts arranged in a first contact array on the first
section and electrically coupled to the bond-pads of the first die, a
plurality of ball-pads on the second. section arranged in an exposed
bal | -pad array, the second section having a first array section and a
second array section that are adhered to the backside of the first die.
- 45 ) . . . .

62. A microelectronic device comprising:

a first microelectronic die including an interior surface, an integrated
circuit, and a plurality of first bond-pads arranged in a first terminal
array at the interior surface, wherein the bond-pads are coupled to
the integrated circuit, and wherein the first die includes an active
side defined by the interior surface of the first die upon which the
first bond-pads are arranged and a backside opposite the active
side; and

a first interface substrate comprising a first section adhered to the active
side of the first die, an intermediate section extending at an angle
from the first section, a second section extending from the
intermediate section and being spaced across from the first
section, a plurality of first contacts arranged in a first contact array
on the first section and electrically coupled to the bond-pads of the
first die, a plurality of ball-pads on the second. section arranged in
an exposed ball-pad array, the second section having a first array
section and a second array section that are adhered to the

backside of the first die.
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