M CROELECTRONI C DEVI CES, STACKED M CRCELECTRONI C

DEVI CES, {AND METHODS FOR MANUFACTURI NG M CRCELECTRONI C
DEVI CES TECHNI CAL FI ELD [ 0001] The present invention
is related to microel ectronic devices, stacked

m croel ectroni c devices, and nethods for manufacturing
m cr oel ectroni ¢ devi ces. BACKGROUND [ 0002]

M croel ectroni c devices generally have a die (i..e., a
chip) that includes integrated circuitry having a

hi gh density of very small conponents. In a typi cal
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the bond-pads to a larger array of electrical terminals that can be more easily

coupled to the various power supply lines, signal lines, and ground lines.

[0003] An individual die can be packaged by electrically coupling the bond-pads
on the die to arrays of pins, ball-pads, or other types of electrical terminals, and then
encapsulating the die to protect it from environmental factors (e.g., moisture,
particulates, static electricity, and physical impact). In one application, the bond-
pads are electrically connected to contacts on an interposer substrate that has an
array of ball-pads. Figure 1A schematically illustrates a .conventional packaged
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encapsul ated wwth a casing 30 to protect the die 40
fromenvironnental factors. [0004] El ectronic products
requi re packaged mcroel ectronic devices to have an
extremely high density of conponents in a very limted
space. For exanple, the space available for nenory
devi ces, processors, displays, and other

m croel ectronic. conmponents is quite limted in cel
phones, PDAs, portable conputers, and many other
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1 igure schematically dlustrates another packaged microelectronic

device 60 in accordance with the prior art. The device 60 includes a first
microelectronic die 70a attached to a substrate 80 and a second microelectronic die
70b attached to the first die 70a. The first and second dies 70a-b are electrically
coupled to the substrate 80 with a piurality of wire-bonds 90. The device further
includes a casing 95 encapsulating the dies 70a-b and wire—bdnds 90. One
drawback of the packaged microelectronic device 60 illustrated in Figure 2 is that if
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one of the dies 70a-b fails a post-encapsul ation
gquality control test because it is not properly wre
bonded to the substrate 80 or for sone other reason,

t he packaged device 60, including the good die 70, is
typically discarded. Accordingly, encapsulating

mul tiple dies together reduces the yield of the
resul ti ng packages. BRI EF DESCRI PTI ON OF THE DRAW NGS
[00071 Figure 1A schematically illustrates a-
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et i 05 Pvg QugPPdr 8 ZRothetyPigali sipsarded. | Accordingly,
nérmapelletyig wukiple diMogétherTeaGeRtAaNeR Midresiling bé&(ages
art. [0010] Figures 3A-3D illustrate stages in One

SRR FESESHaNTS 1 gl BgLt oL no 5 Pl i

schemati c side cross-sectional view of an assenbly
i[A€OTUdi ngFigursl uflAl i sopeotaticaliyr odlsiatesonac cbnveniionabn gadkaged

Qﬂac eféc'h%shlc'd%bgéposer substrate. [0012] Figure 3B is
schemati c " cross-sectional view of the assenbly

efﬁ 6d] atfigel @s&e%éﬁﬁ%ﬁy’ iﬁletr% esstﬁg %%glfalrd%%lelgvsegectromc device

strates to correspon
[0(6693119 tAgtackedon fap %f as&ﬁ@@h@simacmu:eoe@em:sﬁcmaheonal
XI ew of the assenbly after formng a casing and
090 hi nd gl %r%ﬂhemﬁt'eq'HYelfléﬁtfa*e% dinothsn paskaged Gaigepplectronic

Hiegide & %ﬂ@@emHQﬁ@bm&aﬂ de cross-sectional view of
an upper mcroelectronic device stacked on top of a

[ooee] i m@ﬁéccwwumsdﬁw s@ged AP bak Emﬂéb’uﬁeﬁt bf a®method for
sche% ?ao‘ﬂ Fr 3}25 secti onal view of
prality m"%f%elﬁ‘?fm&'@c‘éﬁ”&'&ﬁce Wi t h anot her

ﬁﬁqﬂit ra?L S he - n aﬁ'@rs"iﬁ'rgﬁﬁ r?@ﬁ w@? %ﬁ’%ﬂffcﬁ}@da%embw
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devi ces. 110829-88241SL051930. 0321 -3- 8110105 [0017]

[90J@i e 5AKiduse aBBich sm&tmaiicsmdbecrossz)samswtvieb\naﬂ theise¥erfibly after
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microelectronic dies.

[0013] Figure 3C is a schematic side cross-sectional view of the assembly after
forming a casing and attaching a plurality of electrical couplers.

[0014] Figure 3D is a schematic side cross-sectional view of an upper
microelectronic device stacked on top of a lower microelectronic device,

[0015] Figure 4 is a schematic side cross-sectlonal view of a mrcroelectronrc
device in accordance with another embodiment of the invention.

[0016] Figures 5A-5C illustrate stages in another embodiment of a method for
manufacturing a plurality of microelectronic devices.
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[0018] Figure 5B is a schematic side cross-sectiona
view of the. assenbly after attaching a plurality of
second i nterposer substrates to correspondi ng

m croel ectronic dies. [0019] Figure 5Cis a schematic
si de cross-sectional view of the assenbly after

W re-bondi ng the second interposer substrates to the
first interposer substrate and form ng a casing.
[0020] Figures 6A-6E illustrate stages in another

e jrrent ., a od foar . manufacturi luralit
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6C is a schematic side cross-sectional view of the

afddpl y diguee 5Cfig arsichgnatiat:gid;é ogssEOQdARI Vidvg of the@Rsémbly after
a i - i onal _vj e upper
S AELEIRL o PRSI0 B0l o PR sttt an

nfoemoel @casirgni ¢ device. [0025] Figure 7 is a schematic

side cross-sectional view of a mcroelectronic device
i (020t or dEigueesWBA-GEhestitate stagimihi arextiier afmbddement of a method for

[ ' Overvi ew [ 0026] The
f@l\éﬁ%bﬁjgn%l?Elﬁ%lgg&%@(g%é@f@%?'al enbodi nents of
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ninelkdisp ealyrality of misrpeleroniydiesdoanaed vn affrsidniernnsehsigmstrate.
of stacked mcroelectronic devices includes(a) a .
100221 ni crigeteditt Isghpehedialic il aressasectional Viewd thedssembly after
1RRAAGEAALRL 0P 48N Werbosdr s BIHALOR o 2600ANTHE Yies.

opposite the first side, (b) irst substrate
qoo2glhed figuiels fsi 4 Sdhefialte sk crédiesekiidrid view of the ashsembly after
e

b croelectronic die and electrically coupled to t
PP A EP'BE ectronic die, (c) a second substrate

hed t.0 the.second side. of .fhe first, .
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[0025] Figure 7 is a schematic side cross-sectional view of a microelectronic
device in accordance with another embodiment of the invention.

DETAILED DESCRIPTION
A, Overview

[0026] The following disclosure describes several embodiments of
microelectronic devices, stacked microelectronic devices, and methods for
manufacturing.microelectronic devipes. An embodiment of one such set of stacked
microelectroni¢ devices inciudes (a) a first microelectronic die having a first side and
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substrate coupled to the electrical couplers, and (f)
a second mcroelectronic die attached to the third
substrate. The el ectrical couplers are positioned such
that at |east sone of the electrical couplers are
., inboard the first mcroelectronic die. [0027] Another
aspect of the invention is directed to mcroelectronic
devices. In one enbodi nent, a mcroel ectronic device
includes (a) a mcroelectronic die having a first
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devi-ces. In one enbodi nent, a nethod includes (a)
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] : ran g miaqgdi st pnterp ; t .
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48 25 501 SRR ERb s of 60 By v
[ReriReRendingemicraalactignig diescwitiuithei mictoefsotrenic disisstositivesd between
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[0029] Another aspect of the invention is directed to methods for stacking
microelectronic devices. In one embodiment, a method includes (a) providing a first
microelectronic device having a microelectronic die, a first interposer substrate
coupled to the microelectronic die, and a second interposer substrate coupled to the
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and (c) stacking the second m croel ectronic device on
top of the first mcroelectronic device with a
plurality of electrical couplers positioned between
the first and second microelectronic devices and

i nboard the die of the first mcroel ectronic device.
For exanple, the electrical couplers can be
superinposed relative to the mcroelectronic die of
the first mcroelectronic device and positioned in a
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the active side 114. The backsides 118 of the dies

%8 aEﬁqbagﬁkbegsn?ghémof M%ﬁ&fﬁcﬂuﬂﬁiw&éﬁiéct%%bgc Sééf%t v

tRipees pmsce iletraRt BEhes W toﬂel &nﬂidu%htabf a method for

g h. t he ated dies 110 have
'ﬁ%@%@@zﬁ {3 drelgcirogic dgviags05os Axemple; trigure SA is a
schehdtier smle‘mwbsmt@nal iy @F @f dd<niBRY 168 LS%% %Tﬁmahty of

orm di fferent functl ons.

res to
¥n é%l TR ﬂt?ge{ & (A thiee afoshewn) Beangssk nneediray on a first
terposdr slubeifatie arooterindividual dies 110 include an integrated circuit 112

{(shown schematically), an active side 114, a plurality of terminals 116 (e.g., bond
pads) arranged in an array on the active side 114, and a backside 118 opposite the
active side 114. The backsides 118 of the dies 110 are attached to the first
interposer substrate 120 with an adhesive 130, such as an adhesive fim, epoxy,
tape, paste, or other suitable material. Although the illustrated dies 110 have the
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menber for carrying the dies 110. In the illustrated
enbodi nent, the first interposer substrate 120
includes (a) a first side 122 having a plurality of
first contacts 126 and a plurality of second contacts
. 127, and (b) a second side 124 having a plurality of
pads 128. The first contacts 126 can be arranged in
arrays for electrical connection to corresponding
term nals 116 on the dies 110; the second contacts 127

ran i n a s for electrical connection
t ?}’ggere Fté ﬁ‘n%h 96‘??! thesdien 0 mayt kveatiféerent features to
smlormtcwe@emmtmms F| gure 313); and the pads 128 can

be arranged in arrays to receive a plurality of
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I'n "'sevéral enbodi nents, the pads 148 are generally

ed rrespondi ng pads 128 on the first
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C bstrates 140 turt
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[ ncI u
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e t first éﬂ@pMeSLtbstrate 120 such that the microelectronic device can be
stacked on a similar device and a plurality of electrical couplers can electrically
connect corresponding sets of pads 128 and 148, as described below with reference
to Figure 3D. The individual second interposer substrates 140 further include a
plurality of conductive traces 149 electrically connecting the pads 148 to
corresponding contacts 146. Although the footprint of the illustrated second
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Figure 4, the footprint of the second interposer
substrates 140 can be the sane as or l|arger than the
footprint of the dies 110. [00341 After attaching the
second i nterposer substrates 140, the mcroel ectronic
. dies 110 and the second interposer substrates 140 are
W re-bonded to the first interposer substrate 120.
Specifically, a plurality of first wire-bonds 134 are
formed between the termnals 116 of the dies 110 and

CO ' | I contgcts 126 on the first

i nﬁfge?%%‘ség%@%@g«%sr ﬁ%'Sl%gfeémﬁ”athﬁlfg@faﬁmttqf tod irsidduati dies 110, in
i laehembedit@6t f ; ts 146 '

™ lﬁgqp@ée p o poshr chbs T HRER BN 18 i Teference 1o

cortespond; 1§ Roken Cctiipag inierposer swbsthated 146 tan be the same as

i 19 éarperstban thelfestpahteof ¥ddics #10.addi ti onal enbodi ment's,
the mcroelectronic dies 110 can be wire-bonded to the

f il0%34] | ntAflepatiachirmyihsise ' r second -
| Bl PP 8hd SHOSLE é%tsn 148‘2@ 'é%gq%ggﬁ%%"%{ég 1t%ﬁe‘%8i"@§f°efectronic
110." In other STEYY MRigrpeser: sibstrates ntitOi ateewpedohded to the first
0052, S I bl S o
s %ﬁ‘s’,‘gr gg&%@ %3’6'%3%08@53 tp tinseT Hicand; corresphiding fiest sbatacts 126 on
CYgsyst gderposen| subisesteof2d, a ; 00, . after
fﬁﬁﬂé@%eﬂ«re%%s{ﬂ]ng 1 geanqezﬁh td?iﬁﬂ}g"% %I s%rcgw fAfregtonds 136 are
el ectri Cd?@ cotipl &F dd 46191 hecaegang iBOpesec apBsitAs£940 and
teoErespending setormhicon@t®s 144Qn e fifdt " Silor réd segond

i 448r 34 and 136, and a portion Fheupstraie 120. I
\z;\;gfg ﬁ’ggglo n @U ".4’?%’?‘&3 B MYpgleetreniedies 100 camtie Wh@-bonded to the first

eiosercsubisiratet 128 béfbresthe ale ' nea at es

e gﬁrdgé@q ﬁj IR%@E qn of 1 heiﬁf@%@%&iéﬁa%ag?soiﬁam attached
second 1 nt eérposet “Sodiments e second inteiasersubstenas 244 San be
sifgchesito thedied 10 antbrdahé MRS D WU ARAR B Heettorposer

SRt ¢Rprtion of the first side 14 |
i nterposer substrate 140 such that the pads 148 are’

sped. rlh ' 150.can be fornmed by conventional
;]0;133& i.onﬂj mPﬁ :aléﬁsaé %gP?Wtiﬁ)§l6§ R ss-geclionpleview ofithecdssembly 100
@Yea 2 casingr1S0ca attaching CASIANG FifbcttdP oo,
s 156 @hc{?gHﬁlt%rf?! %8% et be. gﬂ?aChedp Iﬁ%?couplers o
o Lo SnodnstiBtet the fotanic dieg 110yt e dsteand second wire-
RqRE P43 1136, anth pottien aissefist tind 86ecrnBboll SRS 120
dnidne. A5 clialf/ ﬂ%uilllﬁgrg 5 %'f%”a st u_a?
the, fir oel ectronr’e devi fed (psingy apByates B peligBwr 3RDN of
N lirsh §iflg /198 of the second interposer substrate 140 such that the contacts 146
are covered, and defines an opening 152 over a central portion of the first side 142
of the second interposer substrate 140 such that the pads 148 are exposed. The
casing 150 can be formed by conventional injection molding, film molding, or other
suitable processes. After forming the casing 150, the electﬁcal 'coupfers_ 160 can be
attached to corresponding pads 128 on the first interposer substrate 120 and the

as:.semb!y 100 can be cut along lines A-A to singulate a plurality of individual
microelectronic devices 102, ' ’
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[0036] Figure 3D is a schematic side cross-sectiona
vi ew of an upper mcroel ectronic device 102a stacked
on top of a |ower nicroel ectronic device 102b. The
upper and | ower devices 102a-b can be generally
,Simlar to the mcroelectronic devices 102 descri bed
above wth reference to Figures 3A-3C. The upper
device 102a is coupled to the | ower device 102b by
inserting the electrical couplers 160 of the upper

depi 1023 intqg the opening 152 in the casing 150 of
tﬁfgb?g/\er %@Wecém 192 ghematic axide rodshechbRf t fibyabs an upper
c ouipleate:trbhd deRice Off ' 48 on the secon
i nterposer 3 bsltrato_gg%jlpfaé)&R g# Bﬁ ﬁ@gsfcsﬂicfwe&é@'f”@@‘e%%¢ deyice 102b,
%g r ;fﬁﬁ@%@g 'mrg%ewcehéOZ@p_e:an @Bcgénefaumrmi{éﬁ“tﬂ ﬁlﬁsmicroelectronic
Qices dap tyi0e .. FOL, exa e, the
Uﬁ r . device. ciozefg. :rﬁrfaoy?gn“g?' %éheﬁ*?ﬁ%eét '%f@”@écr?énac- The upper device
. fbga FosPled igsthe daveer Begicarid2b thy inﬁl@@"lﬂe‘@!écﬁ‘tc*épﬁ&ﬁ)lers 160 of
1% RVRE: ' ot ropi.c dies 110 in the
e VRS, 1028 o L BTG 198 16448 Ea1a6%0.0b healawbe device
t Rgﬁ%éﬂﬁ @PCWF%‘;@ _@I@Dtripylp@pmfrsl deeso cbﬁeﬂfbfn_ﬁ% pads 148 on the
esdopt Bt rqel ectroni evi cés can be
s{q‘acked on&tsgf: ofSht%_'%;ﬂoug?p@F q%l‘@?/ri Q1eeoH2ba A/ atherpembndiments,
t WE YRRREANE dowerdaviass. 10Za-laddi theotifbreRTBOREAENES, ex%]rn&e the
Nipied fefick QD ' n_be, stacked before the
e e N b g Al Mihosar substrate 140 and the
Zsier‘fa Yfrechonds 138 x dvigrieeyerati micaddléctronic cﬁ%&“gﬁld) 3{ 84 upper and
eweCrakrddiet hed to correspondi ng devic _
102 in t he a?ggrrybe&%e%gggigPlcggtblgatﬁ%(?amﬁ or difterent tges of dies. In
A Q%‘r%q%?'v,s' gddiopalmicensler@Bnicletiods 64n PE&Ricked on top of the
appenthies1 028 JP si ngul at ed.t oget her ."
&00%‘?tg é’he aolvar*rai’?)a{gt%I of tg ﬁ@”%ﬁ’!&&ﬁg’gh ElfhP‘Zd"&?éW gmbodiments,
T MU ALIPTE 48RS 102t gan beesteckentissfore thi QUESHbIRA-BP cut and
te ddvadest 102 4le\WifgRmatd2 tacked on top of each
g%hg)r. St acki ng i cf%dé_l E@?%%éﬁ'ﬁ’éé’aaee'f’@iﬁ/ &r?d‘?gé’%%‘%dﬁﬂées 102
b m@c Fiti A CofsRsAoBing rriswicesi 10RI in the GisverRbly WobafiGstrated in
Bigese GC. f aOfeBiatidly Ofhed gSlik&Uis b, BOard. For exanpl e,
Ey’\(ge the up er %y'cghgeﬁg\%%ogp% "ge Cc@ 958, gssergblinskean be
0 ""QFSB&B?’ Si"ﬁﬁlaFeG\Kégeth?fer oel ectroni ¢ device 102b and
I{OE 7,]Iuovve n‘glevi ce 102b is attached to a circuit board,
e “uppe A iRAeethe microelectranic damsi 192eleeeibeldGMol Yy with

rafedermeetoatifyres GARITRE that tHACidLS Ui [t fnout
‘%ﬁéﬁ‘%tgi ni ficantl mre,sur_fg%gqgrheééﬂgjﬁ? §iAgkeg; ancigptof each
e 8 «[:I%E%g?cr BI0BIC devigegircredsesitbe camactie bac/oF BEH
v 8 qivehOliriabh usdd 8t RBtrit 5 a3 s e e
a gjiv a d torint bf 9 a2 Far exama o
oBEH W bak AN 585,70 et ok shes Peéﬁdp?&&émg'eawen e
dg@ o mic electronic device 102a is stacked on tap of the lower microelectronic
device 102b and the lower device 102b is attached to a circuit board, the upper
microelectronic device 1023 s electrically and operably coupled to the circuit board
without using significantly more surface area on the circuit bz)ard.

[0038] Another feature of the microelectronic devices 102 illustrated in Figures
3A-3D is that the individual devices can be tested after packaging and before
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110829- 8824/ SL051930. 032] 8/10/05 stacki ng. An
advantage of this feature is that defective packaged
devi ces can be detected and excluded froma stack of
devi ces. Therefore, stacks of mcroelectronic devices
. can include only known good devi ces, which increases
the yield of the device stacks and reduces the nunber
of devices that are discarded. [0039] Another feature
of the stacked mcroelectronic devices 102 illustrated

[ r th m croel ectroni c devi ce
1%5%@@& ﬁ'&%?"é{ﬁ%éé f'ﬁﬁ“ﬁ l%t‘-‘h%é“s@\at defeptiver packagad dwwbés can be
a dgtasted anq/emdeﬁ }ﬁmﬁeal sizakl of dé‘;&:ésnhﬂéfé#%rje hﬁa@ﬂs of MiSroelectronic

is feature is that t
1 BeviBlly 20h WA ghl)i RroWhoesnd devivas itieh morimst ythe vield of the
ppvitastadkhand reg Ud:e% tBé haMbeMéF débfcéé‘ﬁ{aﬁar%ecﬁscta%eeéf; umrber

of signals that can be passed. from thée upper Vi ce
10939 0 aAcothenfdatire aF d]d’%téﬂfl@bltmlb%‘ére%ﬁéﬁl?gew@?s 102 illustrated in

f he cir.cuit boar
ﬁ%h%’ ir’;rlgﬁ]st tgg 4 m%qrggprgglﬁa%qnl%dm 12 inglddadea hmdflmérposer
I\M-ﬂ?@tratﬁt 440 rwitd ar pletaeitt bp@kﬁos@@vlbé“o%sﬁé’% rcf 'R0 Fe %10, An

s sectional view o
m cr oéﬂ%g%%fe@&r% E\}ﬁ tdhe yprermiswstactiamic elevm ti02encdrhigtlude a

efitiho sopaiated diall tgniel arl‘ﬂg@%ldhﬂncr@ﬁ?es MeCiuplet B s f@gfs that gan be

N rally simlar to the mcroe
JRhEE 6t Spdg B Bed a8 e chritbone witeawt incramsiigge esotpring
MfBE)CJrﬂotbcmxcan'pl e, the mcroelectronic device 202

i ncludes a mcroelectronic die 110 attached to a first

igt erﬁ@étﬁéna‘?uéﬁ{b 8k

mcr ogbﬁgﬁaﬁ.@ , ;i
a second erpose:I :,Lqufuar@—240 spaced apart from

100408 e @ a f secaond i.nterposer

8%3 ?r f"gﬁ O)4I lncalsacgie%g'ia?if: side’ ?ros;r F&:tnoaal Vo qf &W@O%[ecfmmc
?ealfcfzy frbfaccergﬁp%tvgtl‘gmoﬁlﬁd gnqmdlmahtl bﬁ/ tﬂé lﬁ%iﬂlon The

mmoelad.‘tcbrid)bie\ﬁces 2@@¢§jg§ﬁéiigﬂy2§ﬁm&pf%oﬁl' t eé:it{ogtprqﬁylces 102

The contacts 246 are arrange

: E%Sgrlg?%g?c?\{e Mith qufgrpﬁeet@twmsﬁmsa rlﬁs'mxam\pregﬂﬁaﬁfé%lectromc
(dEMItIeaRﬂZsmdec?es%l n'ﬁd?'&‘eléét oRic ddé‘tl h BR%CGH 8 ] g‘ésrt ?r%%gog,ec{o%:bstrate

?ft Hg ur a second Wi re-
A al'llel t qqlpcérﬁn@rqeagzeéﬁa lawevehdurtidr gistiedid Second

interposspenistitags DaYSpARR Q&arﬁ?&%oé hE He 448 By 3 Rand-off 270. The

rnt

s%#?r?é tre 120. A t hough t
{ pgﬁers%‘gatfﬁje,%pem@%@r (a9 @b&rst sile 222Chdvihg a plurality of
contacts 246 and a plurality of pads 248, and (b) a second side 244 opposite the first

side 242. The contacts 246 are arranged in an array and electrically connected to
corresponding second contacts 127 on the first interposer substrate 120 with a
plurality of second wire-bonds 136, The pads 248 are arranged in an array and can
be aligned with corresponding pads 128 on the first interposer substrate 120.
Although the footprint of the illustrated second interposer substrate 240 is
approximately the same as the footprint of the die 110, in other embodiments, the
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approximately the sane as the footprint of the die
110, in other enbodi nents, the

[ 10829- 8824/ SL051930. 032] 8/10/05 footprint of the
second i nterposer substrate 240 can be | arger or

smal ler than the footprint of the die 110. [0041] The
stand-off 270 is attached to the second side 244 of
the second interposer substrate 240 with a first
adhesi ve 232a and the active side 114 of the die 110

vviftht a sefc nd adhesi ve 232b. The stand-off 270 is ,
si'P¥gRLO @3@@0?%%%@@% subsiraie 248 emnsheblsrgerton sa@,er than the

apeotprifitradthd &g 1dpe 110 so that the first w re-bonds
134 can extend between the termnals 116 and

0 dftieysthi
Icr}it ?égggr e rap-olf 2T isoBeendd fo M 5Bt {38 2940t the second

SHeTLFUate 48 Withsfiret adbesive 282a amdiitieatetice slayita8 of the die
A1 ¢a$wthga gsddna Adhbsild ZBﬂ? YRL gttaﬂﬁto‘ﬁ’ef?'adélsgga ff%ﬁp%cedﬁh@ second

oser. substrate 240 and the mr
F T Fopsirgie 24@ apart &oot therdie 1@ so tat tier i Wtr&-ﬁ&h@se134 can

2 62 at _t
pEErae e SO 048 b AL T v
rg&% iFHbstiate d2@odbe stansiseff AT® cdrlbe ci mipes wefera PEE paste, or

thhér seloelcetfet Eééi 950 552} ﬁlﬂhe%%ﬂqtgeq}v%?% A nctj Pl]nterposer

e t hat thel ustrated se
sﬁ@?t‘{ ﬁ%%ﬂé themicroslestinis dief 0. pads 248 and
atﬁgg da e ? | arger ball grid array, which increases
BfcalirgriItae miereelestronine dpdes 802 filustaten it FRRFe 4 is

thatr thel |
r the mrbh@ﬂmt@rp!égéﬁs ?lgi:sﬁrﬁteaﬂé 21}%'__‘3 rol% ngtﬂwn the second

ce in a
%%‘IPEF? F’éb%fta% 0 %Cﬂﬁiﬂdhél?ov(@n\mb‘d |r¢femncefto FigeedFA-3D. An
fadvant. f thixt fa f !
%;IU n ggmUFor BiuRg) is&hQﬂFtT%aLdg&thg seEBrfdy RE: C;fe]é: f or}g's%tgfed%m can
cross-08& ?%J@WWW@&%@MV Biogrichartrayd iwigchaincreases
HlamanibanofenaRithatashae! f2a9he rinh G Frf?&!gé(feé)tréog& d&ice to a

in an array on a
E’“%W” %Ie%‘z%"c 44vics iR @ dBvEaAtacki croel ectronic di es 310
ddghide n a rcuit 112 (shown
(ot 1 és) SEGE T b tageReinznpthes embodimant wf efmethod for
mgnufantansg altﬂurahnym‘igﬁtdrderecﬁﬁnlardbai}ée@nFbpﬁxé}ﬁﬁlbvﬁ ﬁ is a
208 Q'%%g% ge 36 g&p osite the active <ida %

The"kacksu dés 318 HEWnY AR etseenblyni® incluging1a ;mramy of
raicresitatdnicodieh 8191 (oaly mremem%m@ WhEdnbad §n H0aMhy Bndd first
iREhsoskY Subdit T% P

ate he individua! microelectronic dies 310 include an
integrated circuit 112 (shown schematically), an active side 314, a plurality of
terminais 316 arranged in an array on the active side 314, and a backside 318
opposite the active side 314. The backsides 318 of the microelectronic dies 310 are
attached to the first interposer substrate 120 with an adhesive 130. The first

interposer substrate 120 is generally similar to the first interposer substrate 120
described above with reference to Figures 3A-3D.
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i nt erposer substrate 120 is generally simlar to the

first interposer substrate 120 descri bed above with

reference to Figures 3A-3D. [10829-8B24/SL(061930. 032)

11 B'i 0105 [0044] Figure 5B is a schematic side

. cross-sectional view of the assenbly 300 after

attaching a plurality of second interposer substrates

340 to corresponding mcroelectronic dies 310 with

i nterconnect elenents 370. The individual second
oser_substrates 340 include a first side 342, a

[ [
s%g si del0gebbbispositematib aidef drost sertisal e oy

| attsn] tdayhi Lrstocontacts, 345 on the first o de 3agmbly 300
B or aeinih o Pl BF B0 RaoasRs Bhkses (940sto somlesponding
3{%9r°§'eﬁtramla|dmw3w withi intér@n}mnéacélﬁrggg& m.}]"rﬂf. fﬁ&;}faﬂg second
Slifi€r, y r.all pags on the firs
siI de p%ﬁgr smﬂrﬁg’a[%s Fjlgp '@%%4%@?@# 5&53‘%%@ %ﬁqf’ﬂﬂ@éf_lt 84¢ apposite the
afifshypidens4| @ pturdlitabf Grhentatieradmos W PRl ,ggzl%)[t)?utralitylof

er poser substrat

o8t fal t, i
C ﬁ)néé]cg% %‘t%]agbts} ﬁ%illé‘}rt %l‘dgl g‘tzr Enefueplityrof thind sontagtsf 347 on the

t he secon

- efONAisidd 340 ane atplwality of sads RISROE \ nt.act s
1245 o érré?n %5 i hn alrby Iﬁt} pgg?gs subst r gt@% t%%;o‘ﬂ?hgﬁieﬁﬁ’?t&c’“tads
4 L IR &lpCiTicalaonapstion ta serrespondinh disttoantacts

cont act s ar e
c & @8 fimBishiptérnoser cobstets 12068 Rbsoray S; e _pads ,
for atta%mtrﬁ 3%% aaga”'aﬂged in

U8 in an arra .
: u?lgfyﬁo);%g%cﬂ'gﬁggcinpﬁgtgn P sopPeRdingrsecend sontacts 127 on the first

i 'BEENQseE SHbsItals t1281 ¢he34MIrdC abnthets tRET of i
RItER Y rrel] éf?q%n conduct i ve tracesaf’sezéggﬁfeoam an array and
i %up Ih J"PHRNIGS JeraMe a3t @b the pads 348 are

electrically ¢
Gorngep i auayt for etlachordnaes 8 pRidlity 8Msle@ricd? cHl; List Yo of

iy -Lraces 349h el ectri caﬁ;y co@plsi ng'e second
FROPOer ek 16 obf REfE: ws'ug%arpagaah i et qndactB4 races 340

flestricalicrplinethe fedteonats BB eanedRnan ¥ &fﬂté. 24
fubsiy SORAUAY | rs to electrically coup edt%hg, »and a
| g rminal s gg‘%lcéérfm{éﬁ\é@ﬁ?ﬁeé r%@ﬁé‘i‘?@r&ﬁﬁ'm‘: Celrling 1ite second contacts
! Joe%qf@%@'?fb”gbmff%%onafgdhtj?gc%ﬁﬁea@%rﬁ&tg 8208 be solder balls
dMoHepO 340,, The assenbly 300 nay
furt her%gfu eﬁ{%nﬂ}ﬁﬁ%g?f?'ia‘l’t”??éfy efquple 3 tepeinglecd!a he the
- RicEekRatopiciding 10 Wi coresiidandhitheorsuts 85PEH H L3 RGtpose
SUBERAROSRS.  TRHRRLEABR S Y. o '?ear, sone of the Stressrooer
l%t\gced on the corrpon@n% S 7Y THHtreleiudqan endas@inmatesial 372
iy ;ﬁﬁ%ﬂ?%ﬂu@re?le@tmm diglss31taand Cthé"&{;:n%@ﬁﬁr@mgngé‘éq%d inferposer
Bi® ' chenmatic si cross-secti ona
View of i hgﬂgesag go F-)?ﬁ%(?tf%g? PlgFeq?\?ﬁ‘ g‘-etﬁ?ﬁ?ﬂoﬁg"tﬁ lgad protect the
CORPBRENS fipeY(peisiure. shemicatat el @HOr dodtdrigarft r St

[MHS?r poﬁgrure SC is a schematic side cross-sectional view of the assembly 300
after wire-bonding the second interposer substrates 340 to the first interposer
substrate 120 and forming a casing 350, A plurality of first wire-bonds 334 extend
between the first contacts 345 of the second interposer substrates 340 and
corresponding first contacts 126 on the first interposer substrate 126;_énd a plurality
.of second wire-bonds 335 extend between the second contacts 346 of thé second
interposer substrate 340 and corresponding second contacts 127 on the first
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substrate 120 and formng a casing 350. A plurality of
first wire-bonds 334 extend between the first
contacts 345 of the second interposer substrates 340
and corresponding first contacts 126 on the first
_interposer substrate 120, and a plurality of second
Wi re-bonds 335 extend between the second contacts 346
of the second interposer substrate 340 and
correspondi ng second contacts 127 on the first

[10829- 8824/ 5L051930. 0321 -12_ 8/ 10/ 05 interposer

suli&Peses subgraterna0.f The firsaBAY § e S and

S3teaieally Lol ne BIGH cal ly %%ﬁgﬁ\g‘% 03 B and o Fpgorcingly

O‘;thtgé m créa(_e tec‘% ronl ¢ sﬁ@ A floe miroalearapisdtic 348 andthe pads 348
n . :

o e 48 O S5 L e

t hete r diddafe £pe first interposer
[ 0046] The casing 350 encapsul ates the mcroel ectronic

difeo46i0 anghe- rdd of the first and second
i rEg ﬁose?ﬂ? u%s??’%a@é)g&ffas%fas R miopriestionizadie \310tdnd 2 portion
c® ﬁr?gﬂrsew eeaoagdsutbeossr subREEiegBB! 304y o$ of ¢ tFe _
seg@@chﬁgugt&o ei%‘é?” te 340 such that thecaisthe casing
aﬂ_g second con?‘;{:fs ﬁ?ogf?&' 5 4e speondriotepmsenteitbians 340 such
t et figlérsarst sepoad ennotBasAlietsd H6ERGdS5 35k 1
35@.e 'B@ecﬁsﬁﬁ{m& ;390 can be cut along Tines BlgtHeppads 348
%&gu ate a p ur!ﬂ iqgecﬁasﬁ"ﬂoaﬁgi thiaaesemby 860 eat borutalong fines
W dngylate 2 phoainy ofingiuides MibroBRcirbid il ot ages 1 n

gﬁ§+ger elgibodi ment of a nmethod for nmanufacturing a

; ! , : .

| i t y'g¥reRitdr-e illgstrate rsitayed an igt6Her 5%0%%&{9?%\;\? &ghod for

FhanutsctGihg § ic side crgss-sectiona
an assenbjgy fg'éa'ﬁﬁgf%rhge%r%%g%\mqsy Ber example, Figure 6A is g

¥ R¢BRI% S1P ipes-arotienat ey il g BEEAIALO0 SR & pluatity of
aiicras@esoni® iy Af¢ @/nrﬁatha first interposer substt Bt
420. The i ndi vi dual cr'o81 &R ("BWNL 2grRGRA Ir0an restayden a first
SREPPRTegHbstrate dR0.cuiThe Libdivideal andrbdectidrle @4 10 incl
tacaabaciai W1E, 4 hofel GILEPOSRL SUbSTr ate 210 hclude an
Eé{gr al i tﬁ of term nals 416 Adheddpithe fisst dnterpbder auidtrate
& DERYPHY o4 tesmisgisotia en theteetiacsiiy 8145 0948 b pposi
theectivd si66 aed ed first interposer substrate 420 PRosite
includes a first side 422, a second side 424 opposite

fingt Sideotd, hepleany of ssddig A2t a;;é‘) W fle! Lo IrOfc'glé{oné@@ o
i S Oh the second side 424, a piuralit

opﬂg? pégé E12&’:1 on the second side 424, a plurality of second pads 428b on thy
s.econd side 424, and a plurality of slots 425 extending between the first and secon:
sides 422 and 424. The first contacts 426 are arranged in arrays for electrical
connection to corresponding contacts on a second interposer substrate (described
below with reference to Figure 6B); the second contacts 427 are arranged in arra

for electrical connection to corresponding terminals 416 on the dies 410; and the ﬁr:
and-second pads 428a-b are arranged in arrays to receive a pIurality' of electrical
couplers. The first interposer substrate 420 further includes a plurality of first
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second side 424, and a plurality of slots 425
ext endi ng between the first and second sides 422 and

424. The first contacts 426 are arranged in arrays for

el ectrical connection to correspondi ng contacts on a

.second interposer substrate (described below wth

reference to Figure 6B); the second contacts 427 are
arranged in arrays for electrical connection to
corresponding termnals 416 on the dies 410; and the

fi 8 ?.nd-tsecond pads 428a-b are arranged in arrays

t o CPAQUSIVE tRCeR #9949 elegtr ieallyedoeping thalfirstc@HRlcR! S5 TNE ,
£i . ONTEC 6 {o Corresponding
i ﬁEﬂtpam@IWa?M ighgi(g @gp furtther i ncl udes a

pl %al i t% of first |10829-88545¥10y8ledtrces4Pob ectrically coupling
8115 1TECUVAYLRI!S 447 for covresparie sdcend padsddgp, coupl i ng.

th OHgLZt ai;ont acts 426 to corresponding first pads

428a HiS 8B st 3 seffereaticainte croselsedsi ; b
o g s 05D iy a0

el afterattactihy a Rl wsecond ¢

coffpespondi A q)ggcg%gi%%%ggﬂg PSTr(fG'Bgiatﬁ 449 to eBrdsponding dies

schentit] 2 agliRsVerts2s Toeserambintoroser SibsttRs A9BSR,  ror o

400832, afssesncti@ahh Haghddl H Akl ¥ 0l S850Nd i nter POSeT st side

subsprates 440 to corf esponﬁler% it dies 42902 wluralityof contacts 446

~dhabp Fitaige 4428 plertiof padedeRthe HRELHALAS. 440 i

i eohdlbtive trhbdsS44S5 bide; é‘tﬂ?couﬁlise{ﬁond si de 244 at {acAEYalily of

t94€n§'h?-f qa%i?e@]%i es 418, a prUlaFrsPnisctscHt Pcexrespénding pads
! ! G oS . !

on the Fi cfse gqranged bl am ah‘ayyoroéﬁa@ﬁ,ql,gn%selg&iéazg:ouplers

. : . ' duct |
sk W Y s 5108 o
gfg(r) {::gEo t .ng‘;?ﬁ@hth@@ustramsmds ilgt.éﬁnggéﬁlsgsﬁrﬁfé%ﬁ%ﬂd Rave a

in o0 Il upl er s
e ner”%ﬂ | ?&gﬁ ?gﬁm%g’%%’ﬁkgﬁ@ﬁ‘@%ﬂ&%dﬂ%qsmm‘ ents, the

g%@?ﬁczin?eﬁpgster isv,l%lsérlaﬁﬁﬁs@n hagebsargat & shfler Bb Hﬁtﬂgn H-I%edie 410
0 ha '

irh tratﬁge sgccg]nd | nt er poser substrates 4 ve a
ffpoéfbari nt’ éﬁ 7ANG,the isapengrinterpaskiesdtetties i4ab t9he digs 410 the
BsLiat ao o o SRR ibiEser SN s nine e s
HeRge Si%a&gte[%gS@lWiﬁ'P@’l%edtmabhisngondlﬁlt@'w%u strates 440
Phedfiqaiz.er phindigt @fa‘ﬁﬁawiﬂégorfg? 438, ét S 1410, t he 8| es .
Gl ehelf Wk £-bonded to the first | nﬁ@%ﬂ&g@?e%%ﬁeﬂwels 416
120 Mg "t caespercing pecand saiatts 2427 4R Ohs Srirst ipterposer
SRttt bl e A ae el %R Bk pomect o
SRR 1) y%&ﬁﬁ%ﬂffm{%ef ilreiatels 94016 cortespbRdiA At 4dfacts

26 aruthe Srponetposer sebangs gt acts 427 on the first
[WE; er poser substrate 420, and a plurality of second

Y- borftigura 86 islacnthbingad bie CRRELELidM P view of the assembly 400
aﬁgr forming a casing 450, The casing 450 encapsulates the microelectronic die
410, the first and second wire-bonds 434 and 436, and a portion of the first g j
second interposer substrates 420 and 440. Specif;cafly, the casin 4;0
encapsulates a perimeter portion of the individual second ihterposer substrattiJ 44
such that the contacts 446 are covered by the casing 450, 'but the pads 44{83 X
exposed. As such, the casing 450 defines an opening 452 for receiving electrii:
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contacts 446 on the second interposer substrates 440
to corresponding first contacts 426 on the first

i nt erposer substrate 420. [00511 Figure 6Cis a
schemati c side cross-sectional view of the assenbly
400 after form ng a casing 450. The casi ng 450
encapsul ates the mcroelectronic dies 410, the first
and second w re-bonds 434 and 436, and a portion of
the first and second interposer substrates 420 and

446oupfigre crdrh Gtlother rﬁ#&%efé%ﬁb@gvcfbg%& eiggg;%ggngﬁﬂ?@ gggemvers the

peri neter Portlon of the I ndi
S

uBREPPY 1o8tagiR)42% gath theralot ¥R irc tht frat MtdhABs RILSPYETAH A
. . After
byfotrhRgCag! dx@irdd but ds 448 are exposed. %s
sugh, v heécg%i,rfr?g‘@%qsoéjtfé%?’ﬁ\ég’?fiecgt?@hFH‘QD'QIS §Qean be placed on
r OSSP Bads 4250f tb&@&zgﬁé}ﬁaﬁr&bb&@w3@0,%1the.assembly 400
e

8k g aip [t r-mcroelectroni c device.

The. casi ng 4?352? go@?omﬁgﬁé’m%’&%8*483’&'6&4@'5@@\9%02.
arjoosdje slmiurd2Bpi h ' i.nterposer substrate

42Q. 2 ter ,gtf‘ or_rg}anéb Iahg"'iéa{é??ﬁgsﬁéo?'% S-geetioans (Mevofof an upper
elMUEPPIECHPNiE daYire #82a sackedhommppifacleseOicroelectronic device 402b.

cahe engbving Lrst . ingerposer

subs?? gt e 420,403%33 ?ﬁ%léitggﬁp@eﬁg ’cec‘gﬁbﬂ%’ iggfrting e glectrical
IdFﬂ%eré-"@ot;; ﬂEﬁ VRSN devca4@Raintd ﬂ]éppeﬁiﬂb 262 Y fi‘]‘é@!gsing 450 of the
Rvice devid 202 i i.S,a_schematic side

Cp oS- ect i ona!ggéi%g\?vgﬂggé‘g% %g%@?a' cﬁ’f’@?rﬁe cioreResponding pads
dé 2e ogq iterBeses sUbshatasf448 df theelowsi ddvirl Ak ONi ¢

(P-4 402b. . The upper device 402a is coupled to the
| @R“e‘@e devi%EE foriytg q5yhe misspeleatignicriieviebe d02 iiltigfrated in Figures 6A-

i thasthéGlediical BRpINPRED JRVIGR; into the opening
4@% ch?ﬂ t he ?%si ?2@4%& of ‘tage é#ﬁﬁé‘%g’g\??'@emﬁ@?ﬁoﬁﬁﬂtmmc dies
at tacifl AY/ANFrIeAl dus faatie ictbatihe feta® of thealovicas RO M RGuced
dadsntrast Sinqitict BA RN LUCALET r. supstrates 440 of '
the 1Jprt\§r dlgvi ce 402b." [UO_thgfp%agw?ezsaﬁfﬁ"éa@ﬁg?tﬁg in Figures 1A
m Cr Gel ectP B kg arapoaitionad outbeardtexidien 4] gt BsndeAuently
@@ idsvichat10bhe hale @t fksaR! 1 | 0_are positione ’
iillﬁgf?gtr gt D:e m croel ectﬁn?gﬁﬂﬁeg{aﬁ4@gm%ﬁoeé%\%ﬁﬂ'f’aﬁ%v'@rs 402
this redt UreiPs &ndly. + Revieesowith ilaryenfootdriate evé ¢Rsre4ice on
pEnted dirceitl boakds HANGthaSsubsirBiel i} ey £es, such
?@eF F% deyices 10a-b ill UStT gt?é%%%%%é%eﬁsr fgf%i\cogpgters, and
, 8 €81 der balls 50 are positi oned outboard the
josg; 40, ansequently, = the devices 10a-b have a
) ar g]e rﬁof S@Pger ?rﬁ & %&ﬁ”’laﬂé SidecGrow-eastionalivievd ef sceRrebltronic
Pvides 1508t ird dcoorBangter @fith6 AndiRer RABORRTent 4" el
- invention. The
. space on

rf’l%%.eﬁédtl%l% d& 50 1 generally similar to the microelectronic devices 402
described above with reference to Figures 6A-6D. For example, the illustrated
microelectronic device 502 includes a microelectronic die 410 attached between a
first interposer substrate 520 and g second interposer substrate 540. In the
illustrated embodiment, however, the first interposer substrate 520 includes a
plurality of first contacts on the second side 424, and the second interposer

substrate 540 includes a plurality of contacts 546 on the second side 444
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printed circuit boards and other substrates in cel
phones, PDAs, conputers, and other products. [0054]
Figure 7 is a schematic side cross-sectional view of a
m croel ectronic device 502 in accordance w th another
enbodi nent of the invention. The mcroelectronic
device 502 is generally simlar to the mcroelectronic
devi ces 402 described above with reference to Figures
6A-6D. For example, the illustrated microelectronic

deMorRve) hd NGtEas hr € troni e 410 attached
b%vve n g First i n%%? g%gﬁet%ég%ssf"sﬁtf e%ﬂg hgRa larosetostnrint than
i m%i%&é? agdye fisat dntszrosen sultstrate 520, UFhe @ttated microcloctronic
e oY [ iaal irst,.interposer substrate

53)0 i ncl ude%rh%m'\‘p{) Llﬂegl Wyé ﬂlﬁ?fft)/sotf ﬁ%ﬂ'ﬁ' Mie-Rands heB6 extending
s&EBRPTSi the &Qﬂiﬁctancﬁdrﬁh@nse&lumngbdonueﬁm@ggger SuBsit4at %30 and
540rrbs8drdiiess i f ,contacts 546 on the secon

Si dg 44, m?l%%%éé@é%%fo@ﬂ%ﬁ@gﬂte@ﬂ%ﬂ BehsingleebArand (b) a
t BSING PHE eheanstlatieg thedirst mhe speERI ikt idsaaa ddaRas a

foaotprint than the die 410 and the first ™

I
i _ﬂ:[o%%ﬂgosepr'@Lfsgﬁlanp‘éﬂ'EZﬁicro'Eﬂmﬂbhﬂclt@vfc@t?ﬁdillustr(atﬁd in Figure 7 is
gt ol st q ur i ncl udes (a) a
oo o Tt ond e BBnaT £34 814 B et orurchan siingisite of the
iRy ﬁ(?%c{\@ agvmntage ofitbis featoneds it m@m&ﬁéeléﬁ%w@vﬁe 502 can
SEDwirhonged & i j contacis, 526 on the tirs
i nt er pos? or %gggt r :E\q eag%if 'rogéﬁf %ﬁf 'SaFaS@éﬁnﬁgFaé@O than processes
g Lequie; fippicme devien oaerdtosfeunWr&b@rﬁsb@n%trﬁééegnqqnothe‘r
G8&turd XGRS i . Of i croelectronic device
502 i 1Lustr éﬁﬁe‘i&ﬁﬁg%ﬁ}% 59%:}@5@?%&'” fI9uTs 1 fssihatihe casing 550
SecOfFhicreoBbtisngles sidrdob 8@ aeentiomterposd subsirdg! 840, An
siddentadie bitRis FERY} . ntage ,of this feature
is hgég hhelsmgﬁy'gglgte%?%g nff%gmgg%‘?ccgn%@iorm Wil one-sided mold
WFY'R: BOIfa &4Ieshcemeipr ghe exnessive tromes tvd-$16éd indidf @sie"
@bcés asi ar than_processes which require flipping a
r;w e ovE¥M %P fAspGAINg, iew disdeproeciatod ihati spesific ARBbARTents of
fhedbwmtionhatdBedi dds0 [ ' 2 illustrated
j’n@dfﬁl‘:&i‘”e E; i t hat ﬁ}ﬂi@ﬁrﬁ% @@%63%55%8?‘%'8"&%Hiﬂtyanous
a - sl Ryl 5-@?Hj’eofnafjﬁerg@@bﬁGViBﬂmgarfmehe spiis tahat g;ogéoﬁf the
inventiady &ot egen®é, rhin isthat the. casing 550

o P Por 8 lentor B eolgBrgEm R b cpebined

ﬁ,pog%foré%d wth a one-si _nol C
esS" ConPIeL RS &R pridione ta Iearin dietwef- giedeldnistsdof the other

erahadiments. 0 Ms8drdinigRiMmHen [T PO il be
AARLeci ated t ha{ﬂg g’g}aci ?Yéérﬁgﬁ‘g%gpﬁénﬂ*%d %}Ifcept as by the appended
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the invention have been descri bed herein for purposes

of illustration, but that various nodifications nay

be made w thout deviating fromthe spirit and scope of

the invention. For exanple, many of the el enents of
“one enbodi ment can be conbined w th other enbodinents

in addition to or in lieu of the elenents of the other
enbodi nents. Accordingly, the invention is not |imted
except as by the appended clains. 11

0829- 88241SL.C61930- 0321 81104 99 AIMS W claim [ci

. A set of stacked m croel ec'f I ¢ devi ces,

conprising: a first mcroelectronic die including a

flm,% Biiffe and a second side opposite the first side;

a flrst substrate attached to the first side of the

first mcroel ectronl c die and electrically coupled to

t first ymcr c roni ¢ die; a second substrate

F‘%eléc hed t{c?thg Ee&?@'@ﬁd@w@efe@h@m dewddtes, compnsmg

m cr oel ectar €irst mdicRleck | trical

coupl ers attached to t ogb:ael%o'h& cs“ﬁés?e fi%c* Sigpnd a second side
posi ti oned sucPPRATAE thafirstesides sone of the el ectrical

coupl ers arfist sunBBAE tronic die;

third substrate cqup fhg!aﬁﬁ&%@&g{ﬁgt%ro% %fetf' 6%;5?’8?0@'9“’0“'0 die
and a second "@r%%cf deally éﬁmmedﬁOdhaﬁtsaUﬂmdeléﬁrmibadléh' rd
substratea [s€@dnc?2.sub § devi ces

claim 1 wherein; theQE‘P‘rljtrmst%ﬂhg|€H<§:'%C t? e 199 PE§ S'de of the first
mi cr oel ectronlrﬂ'ctﬂe@"%'ﬂfﬁﬂleses- a back side and the
second si a@lwéiit h:eefdctrﬁzbl | lCqdi & compri ses
an active si dey fi rstaﬂ,tﬁn{éggaﬁﬁ G%H]onlhg Hican ‘?L?l“bﬁéqie and
conprises a pl Pyl H?'?etdySLW thalr 2 Inagtssooe oft the edettiios® couplers are
side; the fi ri?tboétdlﬁbﬁ%‘t%&@émﬁb%ﬁ,sdr@ first side

attached tég”?I sga k side of

ni cr oel ect T ORPEPHEE coppmd e dhe @19Ctd¢albommerspamt acts bn

t he fir stasecond microelectronic die attached to the third substrate.

[c2] 2. The microelectronic devices of claim 1 wherein:
the first side of the first microelectronic die comprises’ a back side and

the second side of the first microelectronic die comprises an
active side;

the first microelectronic die further comprises a plurality of terminals on
the active side;

the first substrate comprises a first side attached to the back side of the
first microeléctronic die, a plurality of first contacts on the first
side, and a plurality of second contacts on the first side;

the second substrate comprises a plurality of pads attached to
corresponding electrical couplers and a plurality of contacts
electrically coupled to corresponding pads; and

{10829-8824/51.051930.032] -17-
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side, and a plurality of second contacts on the first
side; the second substrate conprises a plurality of
pads attached to corresponding electrical couplers
and a plurality of contacts electrically coupled to
- correspondi ng pads; and 110829-8824/sL051930. 032] _17_
8/ 10/ 05 the m croel ectronic devices further conprise
(a) a plurality of first wire- bonds electrically
coupling the terninals on the first m croel ectronic

die to corg rst. con ts on the first
substrat e, ?5@9 'EF V'cfﬁ bﬁﬁmﬂh"ﬁee(ﬂ)@dgrahty of first wire-

electrically cdmpdis n@lectrh:eﬂ oRb&@slin n
substrate to cg{|£r8§l§&ndl n ':?c%ﬁg écgtﬁteagtt‘ésrﬁ@%ﬁz’t ht the first

first substrate (e QfaUretrongiegvieh cOrhtects on the first
second subst r asebsinath, (e flitasify oFs6678E

1c31 3. The migr o?eng g@eonlﬁ gw ces of %IEWS eieCt"ca”VCOUP“nQ
wherein: the firstosiue  BriNg Recend subsiaty trelcenesponiiing second

di e conprises mmtzmts Ionethélfﬁ@ subSeath | 57d
m cr oel ectroni ‘iﬁ‘t’ urt er conprises a(calaurs"glnd' bgtween the

termnals on t?s\;rg %?r@éheflrﬁénﬁc?ro@}ectma.eat e

conprises a flrst side attached to the active side of

IE fi rsg m c'rhoel ectronic die, a second side opposite
e first si de "edRCrogisehpmg devieesefidaimtauherein: t he

first andthsdicstBidioif GRS of contacts
on the segangs! Tt ErcRlechbitt e dofyiees o pebe sice
co

further 15t facrgelecionit dieyfughergamprises dsplurality of terminals on
electrical |y dmugdtiv@gidgthe termnals to correspondi ng

cont act s. théﬁ%ésdﬁ? % m croel ectroni c devices of claim
| wherein FHSHETe SMipsises a i sideragtachmdctodies Eﬂtvé%we(?of the

di e conpri sesfi lahnmttew@ro‘hicd(ﬁe a@@ec&nﬁeslo%e%%gﬁ fh%ffates'de an

the first mcroelectronic die conprises
the first m Cépoglu'@c%tsm.eg debvaqny theefirst enghrseserd aides, and g

plurality of plemfity@absntadts on the second side: and

the microelectronic devices further comprise a plurality of wire-bonds

electrically coupling the terminals to corresponding contacts.

[c4] 4. The microelectronic devices of claim 1 wherein:
the first side of the first microelectronic die comprises an active side and
the second side of the first microelectronic die comprises a back
side;

the first microelectronic die further comprises a plurality of termmafs on

the active side;
the first substrate comprises a first side attached to the active side of the
first microelectronic die, a second side opposite the first side, an
Opening extending between the first and second sides, a plurality
of first contacts on the fi

on the second side:

rst side, and a Plurality of second contacts
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the active side; the first substrate conprises a first
side attached to the active side of the first
m croel ectronic die, a second side opposite the first
side, an opening extending between the first and
.second sides, a plurality of first contacts on the
first side, and a plurality of second contacts on the
second side; [90629-8824/SL051930,0321 B/ 7 0/05 the
second substrate conprises a plurality of pads
attached ttgl correspondi ng el ectrical couplers and a
plurality Of EBRMMcSUbstEate ceammrisns yacplupsiliot ofopads attached to
correspondi ng Ra#ssporARat r
further conprise § p mg E?g iﬂyeo |rs'§H a %@M&Iﬂi&n@sm"tads
electrically c§ 'icﬁ’b’ Q%'@leﬂé@ ﬁﬂﬁﬁ%mndngphés fandst
m cr oel ectth® microd . .
on the first sub ??F%?%Q%E%swg I‘ﬁr%%o(g?a plf!'a 35&8* wire-
Wi r e- bonds el eE?'?chaP'ie?t”C@’b/upWUf@jng héhcortemnasomrt hehe first
second substr akfier,
the first subs?ﬁa{)(ge&{f%&eﬁg%%H&r}%&'&héI gccgf %crniacts on the first
devi ces of cl af{Rstratgheandi () a nlurdlity of sscatel m‘re4bbads electrically
first mcroele [
the second si dééddpﬁﬁq %edbcﬁqr@?ypﬁhéﬁgé r{&aﬁjg;sg-a% t8 COlTeSpondmg
conprises an f{etgoptacts erethetirs Sﬂba‘t@te m croel ectronic
die further conprises a plurality of termnals on the
active side; the first substrate conprises a first
sietle at t ahed The miswelasbrniidedces ofidimm 1 whertin:
m croel ec of. _contacts
first si dg{em}gtf%% %Eﬁfr%ldfggtoﬁélcg(g:%%ﬁ‘% Jd 27T CBESES 7 g)ﬁ%’? side and
conprise a pl th@Iseegnchpidai efethsofist mietoeletirordaldiet comprises an
coupling the tRfpd §@d.s to corresponding contacts. fcél

6. The mcroel ectronic devices of claim1 wherein:
the first microelectronic die further comprises a plurality of terminals on

the active side;
the first substrate comprises a first side attached to the back side of the

first microelectronic die and a plurality of contacts on the first side;
and

the microelectronic devices further comprise a plurality of wire-bonds

electrically coupling the terminals to corresponding contacts.

[c6] 6. The microelectronic devices of claim 1 wherein:
the first side of the first microelectronic die comprisés a back side and
the second side of the first microelectronic die comprises an
active side;

the first microelectronic die further comprises a plurality of terminals on
the active side;
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the first side of the first mcroelectronic die
conprises a back side and the second side of the
first mcroelectronic die conprises an active side;
the first mcroelectronic die further conprises a
.plurality of termnals on the active side;
110829- 8824/ SL(61930. 0321 -19- 8110105 the first
substrate conprises a first side attached to the back
side of the first mcroelectronic die, a plurality of
a plurality of

first cont first side, .and

second con@gtgi?sst%ggétﬁ% cpinpugesq grét S'g‘ﬁ gttagtiedia the back side of the

substr at ed_corrplﬁiﬁ esicefﬂctrm&ibidlie', @fplu@glﬂy‘i Oﬁltﬁps?gaﬁgdsg?n the first

cor respondi ng ctrical couplers and a plurality

contacts el ect% ,rdlgl:%'ﬁ ?/pt’r'iﬁj'& &&eF?f‘dc‘&“Faé‘éi)@hﬂi'ﬁrf@Stﬁms;

and the nithe osdoeatir substratke \doarRFisés!r 4 Wﬂﬁralfi(?”gf Ioﬁﬁs( Shtadhed to
y C g

plurality of first wre- honds electrica upli

the term nals SN $RENGING selectiical r epupless ravwi @ aiuealito of contacts
correspondi ng élecisitallyaoupiet $o edtrdsbending Sds; shpstrate,
and (b) aﬂpe[ Hﬁc%ilt%t of aecondf V\fé%e- bonds el ectrically
coupl i ng the' CONTactEOPeGrs WHERSRPMPBe (@)aa eluraity of first wire-
correspondi ng baeisonelectitdifCt Soupling heénd | ie?&ir%:lbbsbhat{?.e first

[c73 7. The m croel,e?tr.oni,c devices of claim
wherei n: the fTFPREGGRICE tReCqrigsRending: fiest| aoptactmion the first

d! e conprises ﬂbb’@@t&, %hQQbﬁadplufah@ wqu%ip&bﬁd tQI%ctrically
first mcroelect rlonlq% di e COTTBI‘I ses an active si 5e;

the first m cr'O8PEE NGfo0tasison e sraond supstrate 4o goresponding
plurality of tsecondedmnadion thagiraGubiatsi de; the first
substrate conprises a first side attached to the back

side of the first mcroelectronic die and a plurality
dé7lcont act.s offhe eicbelkestrorit 88vicestdI@ialh d WHrSHLDSt rat e

conpri se .rel side facing toward the active side
of the ff“r‘gtﬁfrér%s Cffo%ﬁ ‘gétfﬁf%ﬁﬂ'ef%&leétforac gieupcamprisgs of backrside and
contacts on thm séidngt sigie A, thailsemitrédigdichi G S§69RLs an

contacts el ecg(r:ﬂlv%asldey coupled to

the first microelectronic die further comprises a plurality of terminals on
the active side;

the first substrate comprises a first side attached to the back side of the
first microelectronic die and a plurality of contacts on the first side;

the second substrate comprises a first side facing toward the active side
of the first microelectronic die, a plurality of first contacts on the

first side, and a plurality of second contacts electrically coupled to
corresponding first contacts: and

the microelectronic devices further comprise (a) a plurality of electrical
couplers positioned between the first microelectronic die and the
second substrate and electrically coupling the terminals to
corresponding first contacts, and (b) a plurality of wire-bonds
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corresponding first contacts; and the mcroel ectronic
devi ces further conprise (a) a plurality of electrica
coupl ers positioned between the first microel ectronic
die and the second substrate and electrically
coupling the terminals to corresponding first
contacts, and (b) a plurality of w re-bonds

[ 90829- 8824/ SL057930. 032] -20- 8!10105 electrically
coupling the second contacts on the second substrate

to correspondi e ARHIELIRY ﬂ‘i&%éobﬁjﬁopfa‘ﬁ% tgfs;q_céé:qféubstrata

8. The mcroelectronic d es 0

first side of ttAEONeSPONding contatts ohitonfiet slitrg@NpPri ses
a back side and the second side of the first

m croel ectronic die conprises an active side; the
filf8t ni crbel edhednicroeldooficdétiars of @rh i1SA%rén:

plurality r kN , t.he active side; the first
substrate t@%rﬁ%sﬁisiagsgﬂafﬁ? ?{r]sgt'“'gri°8§°£5?’f'%@f?e6°m@"&9ﬁea bawkkside and

side of the fthessectndr sidé axtthorirst Hio@Berahidd Wiy al)
of contacts ongthe fjrst side; the second subsﬁg{)@wses an
conprises a first “si Je facing toward the active side

of the fi fka first oviwesledtanimdie futittfer cBmMPASENE i8Ry of terminals on

opposite the fj . sl.de, a plurality of first ‘
contacts on thng%tCtr'\ﬁsé's?'de, a plurality of second

contacts #if firksubstratecconiptieesns ffirst BRI dt@cKE {AHE PRLL Qs of the
el ectrical couyp t%i%roe?e%gr rg EI ur %I [ té ?f third

contacts; and the M CroolegtPaiidd jEATyeE confretaen the first side;
conpri se t&@)seaopd sutstrateyconiprisbst 6t eRIBEEEING LAIBE Y active side
posi tioned betyggn ﬁm‘?ni[aﬂ.or fet m.croel ectronic die an

the second substrate and erectrs G513 Seesiag| §idry oppesite the first
terminals to eisles gsploralitngf first séntaedioacts, fi8NGideby Aurality of
plurality of guhdfr gc?s %hgﬁéri caI(Jrg. COl{%I ing the

third contacts on the second - St ifg gtigched to corresponding
cor r espondi ng etesticalctouplers, ahe afplursiity stibRd Eaitgets (AL 9-

The m cr el ' Vi f.clhaim1l wherein: the
second sgﬁét ?Agfrrg&%gtrrf%% chegf?cggplfmrhqri £OMBFISE off) aét plurality of

interconnect elements positioned between the first microelectronic
die and the 'second substrate and electrically coupling the
terminals to corresponding first contacts, and (b) a plurality of
wire-bonds electrically coupling the third contacts on the second
substrate to corresponding contacts on the first substrate.

[c9] 9. The microelectronic devices of claim 1 wherein:
the second substrate comprises a plurality of contacts;
the third substrate comprises a plurality of contacts; and
the electrical couplers comprise conductive bails electrically connecting

the contacts of the second substrate to corresponding contacts of
the third substrate.

[10829-8824/5L.051930.032] .21
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the third substrate conprises a plurality of contacts;
and the electrical couplers conprise conductive balls
el ectrically connecting the contacts of the second
substrate to corresponding contacts of the third
'substrate. (10829-88241$L051930. 0321 -21- 8110105
[ 10. The mcroel ectronic devices of claiml
wherein: the second mcroel ectronic die conprises a
first side attached to the third substrate and a
sdagond si dH). op6simien i :Side: the .

P SrobleBtrdrié ﬁéw&isqa‘?c!aﬁﬂg wherein: + 1

m croel ectyoni ¢ devi.ces further conpr
subst r at e ‘3% SEPNSH Migreelepteonice diencbreprises of fitsh @icees@%hed to the

i cr oel ect r oni irdlisBbsthetd Akd 4 Secd sl @5@%&%% oni ¢

devices of _claim 1, further conprisin fiigf side; and
covering &€ MiEQRIeEirasis dvines drtheneofipriss a fourth substrate attached
ni croel ect r oni ® thk SecdnlSide strate, and the

second substrate. [t121 ic;f.c{f%ee%m%@‘?HB‘F’%%'??tB?W%d'e-

devices of claim 1l wherein: the second substrate

cenpri ses1f fifil oS d to the second side of
the.first .mcroel gﬁ%@%‘ﬁ%&r@:g%gﬁﬁs é)fs‘g@%d' Judfeer comprising a

ofP8% tXeri 2t least a pottiae of thecfirst micesdiaionRYis, HE ik Sbstrate
on '

fand the k6 ULSFat@ Casi Ng covering at least a porti
of the first mcroelectronic die, the first substrate,

and the second substrate; and the casing defines an

ni ng oJol] Lon of the second side of the
g‘g?ond s?t?;trg{q g. @%’%&ﬁ% &Ivﬁcgsrﬂfeltaﬁ'éIW‘@lemjfﬁi c

devi ces dhe eeeangh subslrate ebmpeses £ fintketatathdd to%the ol .
not positi onegr REFHWRED éggctﬁo‘?fcond and third ° sslééond side
substrates. [cl41 T4 The mAlGdP &0E Agiscendiside eprosite the first
claim| where¥e the first nmicroelectronic die further

conpr i seteickddI &4 ' it and a lurality of
termnals electri caﬁﬁ%é’@%%ﬁjﬁé‘gi CPHE S htasiiotavaring at least a

‘circuit; t RO efithe Gt miabelettortihiei, FRMS £B3trAe, and the
first side atdedgheslidsRatels,dirst side of the first '

m cr oel et%t ronic die, a s’ecqnd si de opposite the first
© casing defines an opening exposing a section of the second side of

the second substrate.

[c13) 13.  The microelectronic devices of claim 1 wherein a microelectronic

die is not positioned between the second and third substrates.

[c14] 14.  The microelectronic devices of claim 1 wherein:
the ﬁrsf microelectronic die further comprises an integrated circuit and a
plurality of terminals electrically coupled to the integrated circuit;
the first substrate further comprises a first side attached fo the first side
of the first microslectronic die, a second side opposite the first
side, a plurality of pads on the second side, and a plurality of
contacts electrically connected to corresponding pads;

{10829-8824/5L051930.032) -22-
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side, a plurality of pads on the second side, and a
plurality of contacts electrically connected to
correspondi ng pads; 110829-8824/5L051930. 0321 -22
8/ 10/ 05 the electrical couplers conprise a plurality
-of first electrical couplers; and the mcroelectronic
devi ces further conprise a plurality of second
el ectrical couplers on correspondi ng pads. [cl5] 15.
The m croel ectronic devices of claiml wherein: the
first mcrgel ic die further conprises an
i nt egr at edmgie%%h[cgpﬁa%és CQIMRITe815 Riyrality of Brsheleatrisal couplers; and
el ectri calthy wougeledroniz dbacéd @Rt bdeC Ul 1 he
first substratg fariher comprises a %‘?ﬁaslrei fgybrg{alﬁy of second
contacts; and CISVHRICPHRIPELIN catresperdingadist ur t her
conprise a plurality of wre-bonds electrically
c ling ".the rm.nal s to correspondi ng contacts.
[2‘#@] 16. 1$he tﬁ%%?%%@tfoamiew@spé@sim whkaimm |

wher ei n:  thefirsf inicidelSotdRI! B ﬁ.lr@ngp'@&hﬁl%%saagp.bﬁ*érg?agé

. of
contacts; the second substrate conprises C’g'ﬁF“'t and a
of contacts; aMtaHOf fArpingls eleatiicaly coutled toethe frissgri circuit;

. # ; ira. icall
conpri se &efirstrsabitiate Afrthal & e gt% pé%@?gag{;cgﬁ@%g and

coupling fhe contacts on the

cor r esponti*n'ESIRARNE ¢aviaenfugberocnmmrisesa rpadrality [of Wife-bonds
17. The ni cr oe)@ticatpbsupifyinegs Lm | wherein:

the first side of the fip?@( m crr”gﬁé?'glct:‘?‘l?dﬁﬁsfi"’%‘ﬁ'ég contacts.
conprises an active side and the second side of the

fiewpt M créel gk haSoEictirdhi i ack .side; the

first mcroal ectroni cedirtg?lcfcgé%gr%?g’gﬁnp?i\@&e"&

plurality! %‘ﬁrsfﬁ‘!’t?ﬁrﬁ@ @myises Aplusaltty ofcostadts; the first

substr at ahe seqointisaBstutd boriprisss AR ALIHEPEsh Qs e
ectronl ,

active sit@leg of t'he first mcro
second si dfe "UPPBEFINI¢ Haviees Sirther ¢empeise aoplarilitygof wire-bonds

ext endi ng bet glearcdile chi d d sides,..
pl ural i ts of first bcgggpg@?sﬁ%n Ctéﬁ%e{s%egﬁnggesifﬁgt, " saﬁgrage to

plurality of CLESRYding contacts on the second substrate.

171 17 The microelectronic devices of claim 1 wherein:

the first side of the first microelectronic die comprises an active side and
the second side of the first microelectronic die comprises a back
side;

the first microelectronic die further comprises a plurality of terminals on
the active side;

the first substrate comprises a first side attached to the active side of the
first microelectronic die, a second side opposite the first side, an
opening extending between the first and sécond sides, a plurality

of first contacts on the second side, and a plurality of second
contacts on the second side:

[10820-8824/5L051930.032] -23-
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contacts on the second side; [10829-8824]1SL051930. 032)
238110105 the second substrate conprises a
plurality of pads attached to correspondi ng

el ectrical couplers and a plurality of contacts

el ectrically coupled to' correspondi ng pads; and the
m croel ectroni c devices further conprise (a) a
plurality of first wire- bonds electrically coupling
the termnals on the first mcroelectronic die to

cor r espondi d cts on the first substrate,
and (b) a sﬁr%l%:aﬁ@ %l&%gé%oﬁa"W'?%g- Boriderality eef rpadal leftached to

coupl i ng the cofreaspendimg tdletsee Qi a.e .
correspondi ng  first "cont@cqs EO on tth:)FE%!r’ibrsc{gtEj éu%@%ﬂg’t gf contacts
[c18] 18. é‘he m cr ol eCPIRET 0 pEeseenging pasisaamd |

wher ei n t htheghistealéatmhic duvitas @i, [ tianeg i L
zone within a Q](%h geter of the fi rs‘*‘?”’?ﬁ%‘%@%@@%ﬂﬁfl@fﬁmt wire-
die. [c19] 19. é m CrYERLL ¢ COHPINGd etfiec eteroinalsl abm Ithe  first

wherein the el eﬁcmbteatronicembafo&e%&oﬁﬁe CBF@%%%% ongthe first

relative to th LSt mcraoel ectronic
set of st ackedglﬁn{)%t{ga 2] %fot( n Plyaklty f sseconmwiieshamgs eléctrically

~ first mcroel ecougingdhelicentasts fdr ke ddabsd , .
substrate attaﬁlléggorh% the first mcroel ecg?%gﬁectod?%r,res&m”dmg
second i nterposer s (ét? Pathe fustsubeleates o the fi rst
m croel ectronic die such that the first
lG40€l ectigonig, die is positioned between the first
g%cd ]seconagi ntgmep&'gﬁoegﬁﬁgﬁ'? lexises zoft ¢laind 1i wherepo s electrical
sGPerataee posifrined in @ zbREwRIRE AN riaks, ubstrate .
such that the second inter posgjrénsu storPgIt%Zfrrsltzmcmerec{m“‘c die.
positioned between -the first mcroelectronic die and
tl#! t hi r d19.nt diheoAAtroSBERINAHBY; rgli : .
el g&g@E}h% dig, | l%.not Eoswﬁ%ﬁgﬁﬂt \i;\‘/e‘%'?]er?'ﬂethe electrical
second an PR TElalv torthe first micseelectraminctia second
m croel ectronic die attached to the third interposer

trat sugh that the third interposer substrate is
E{%ﬁgft i onzzc?' be?\ﬁ@iﬁP $tacked microelectronic devices, comprising:

a first microelectronic die;

a first inferposer substrate attached to the first microslectronic die;

a second interposer substrate attached to the first microelectronic die
such that the first microelectronic die is positioned between the
first and second interposer substrates:

a third interposer substrate coupled to the second interposer substrate
such that the second interposer substrate is positioned between
the first microelectronic die and the thi-rd interposer substrate,
wherein a microelectronic die is not positioned between the
second and third interposer substrates; and

& second microelectronic die attached to the fhird interposer substrate
such that the third interposer substrate is positioned between the
second microelectronic die and the second interposer substrate.

[10829-8824/SL051 830.032] -24-
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second m croelectronic die and the second i nterposer
substrate. [90829-88241SL(651930. 0321 -24_ 8/ 10105

[c241 21. The m croel ectroni c devices of claim 20,

further conprising a plurality of electrical couplers
"attached between the second and third interposer

substrates and positioned such that at |east sone of

the electrical couplers are inboard the first

m croel ectronic die. [c221 22. The mcroel ectronic

dqmpes of 2| aithe 2Rithas &) oeI ect ronic

(If ﬁt Npr,i ses an active SI:C@E: g&gcr% B‘Sﬁ[ragf'l Qy fgther comprising a

¢ ayEY SRS uperes atiached bétwebn tiss sbdrr B @ird interposer
swbbﬁtfété@ aﬁﬂ sit%ﬁéd Aubh | i de_attach

actjve n&]{ urr:'gttﬁér% %r'gg?tem%ﬁfgh%ie@w igal couplers are
s dbse gﬁe(flés d'ﬁiﬁr8§lept§0f!lﬁdle first side, an opening

extendi ng between the first and second sides, and a
plurality of contacts on the second side; and the

nf’&‘i"]oel egt;igm U;?mr@m@ctrfourctdwrcelﬁaﬂamﬁm \tﬁhé’ﬂe a: I t%/

of wire- Brst couplin e termnals to

cor r espondi ngscoﬁct?g%%ét%%t é’@ "IS4% 8N ek éire andom plurality of
“devices of cl dPimin@sehéheactiveisite; f i rst nicroel ectronic

di e conpr a back side opposite
t Ihe ac?.lp vteh%giI$ Séffme géy&b%g‘glcownﬁ?s 7 Qfsnfrﬁ'ﬁma%g@hec& thdhe active

active side; StdﬁeOffﬁhes‘irstl miceredatohicSH S & r

a first side @,];gtz;‘q 49 éhe bg‘g lcsl de gf@&tﬁhdcggp Olgﬁ&ste the
mi croel ectronic die and 8 prdEalEndnghetveen doa Srevrand second
the first sidédegrandtigpurdityrodebstatts @nitse Qﬁ:‘éh&%ﬁje and

further W r e- bonds
el ectri cgﬁW'E%E'Sﬁ“ﬁj”y %L %%J'T‘F}rf?él?”ipé's%(ﬂ P@%@haf mire-bonds

contacts. | cZQ'FCtZIﬂﬂ”ymeplmgdheedrem'talsi)lﬁlc@rré ﬁ—.g Bhtacts.
claim20 wherein: the first mcroel ectronl c d
conprises an active side, a back side opposite the

¥ ve sPde, Himimisrqelentmhictdeviebs bESAITE haHint he

active @@yt microelectronic die comprises an active side, a back side

opposite the active side, and a plurality of terminals on the actlve
side;

the first interposer substrate comprises a first side attached to the back
side of the first microelectronic die and a plurality of contacts on
the first side; and

the microelectronic devices further comprise a plurality of wire-bonds
electrically coupling the terminals to corresponding contacts.

[c24] 24, The microelectronic devices of claim 20 wherein:

the first microelectronic die comprises an active side, a back side

opposite the active side, and a plurality of terminals on the active
side;

[10829-8824/5 L051930.032) -25-
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[ 10829- 8824/ 81- 051930. 032] -25 8/10105 the first

i nter poser substrate conprises a first side attached

to the back side of the first microelectronic die and

a plurality of contacts on the first side; the second

i nt erposer substrate conprises a first side facing

toward the active side of the first mcroel ectronic

die, a plurality of first contacts on the first side,

and a plurality of second contacts electrically

coupled to corresponding first contacts; and the

mi cr oel ectthefirst idernposerssubsiratb eompeisey & fifst GRle #tached to the back

lurality of | t el nts positioned between
Che first m cr SFSETTOHEL MicipaCafG 8 20d Al of contacts on
i nt erposer subtterfastesidend el ectrically coupling -the
termnal s rr onding.first contacts, and (b) a
plurality ”5) s %ﬂ?ﬁ@%{pﬁag %‘fbétf?éi(@ﬂ'fﬂnﬁe%ﬁlﬁﬁti% ’%ﬁ%@g toward the
second contactactive sitke ofstheofiet nfiéroEBEtRsHic TS ity Oof first
cor respondi ng. c?anfgsacts on tregfi rst interposer
substrate. [c2 > Of heqfirst Sidee @A omiRiuTallY| @feseasnd contacts
claim 20, furtélectricayRbigsieth correepsrdiy FreM&nkdiek: ahd
| east a pﬂ{eti n of[ tthe. fiyrst mcroelectronic die, the
first intérposer e BeEy é{eg',ce%mg’r&ﬁé UBRIRE i (Bl ed pobuwality of
substrate. [cabferddbnecietenmants paditRelet BBivechaNeE HR8 mtroclectronic
claim20 wherejn: éf}? first .mcroelectronic die
conprises an i ﬁ$88 éeeﬁe(@i“fjd'{'}]?woﬁ‘?fds Si5Pigrand ¢lgctrierlly coupling
term nal s el edhe tevairials toQdpressbridigt first dontRe, %_h&‘{'b) a plurality of
circuit; the f|.,rst§ ljater 0se sub _trat]_é conprises a
plurality of SIS, egﬁt&c:{] [Yecﬂ"i‘ ingelEc SeEARdC cartartsesn the
f Iur t her clolnpr isseorgi_ ipteqrcﬁle'r Eubs@jétew})rcerrbmaing. contaé:_ts on the first
electrically %gfg gé}%ﬁése termnals to corresponding

. ft

contacts. [c2 ©roel ectronic devices of
claim 20 wherein: the first interposer substrate

ri se rality,of contacts; the second
i%r%g_gr poszzrsgsggﬁ? ?H'F%X?&%Em?'ﬁs Icgs p‘?fu‘g%'m £{), @frther comprising a
ceningcoseringrat 1¢dd 22rBEPds the Gist 9A6r08R2Fonicfie, ﬁ'{elﬂépiﬁterposer

substrate, and the second interposer substrate.

[c26] 26.  The microelectronic devices of claim 20 wherein:
the first microelectronic die comprises an integratéd’ cifbuit and a plurality
of terminals electrically coupled to the integrated circuit;
the first interposer substrate comprises a plurality of contacts; and
the microelectronic devices further comprise a plurality of wire-bonds
electrically coupling the terminals to corresponding contacts.

[c27] 27.  The microelectronic devices of claim 20 wherein:
the first interposer substrate comprises a plurality of contacts;

the second interposer substrate comprises a plurality of contacts; and
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the mcroel ectronic devices further conprise a
plurality of wire-bonds electrically coupling the
contacts on the first interposer substrate to
correspondi ng contacts on the second interposer
" substrate. [c281 28. A nicroelectronic device,
conprising a mcroelectronic die including a first
side, a second side opposite the first side, an
integrated circuit, and a plurality of term nals
el ect ri calthy micropleetiorio deliged Mirg@F i€ 1€ Hinkaii :
first inter posgr tsuzﬂft rate coupl edq{ogﬁ){l ééa?mugé{lﬁygloagnre-bonds
of the m croel BEFFERVEupling theirontactssen thet Ersbiotaposer substrate
subst rat e havitogosreghdaddlg dontRts & :
el ectrically coupl egxbt o cor respsznénddtirh%tget&ge}ﬁrnﬁ%; SeLsitpsyate.
plurality of second contacts; and a second interposer
slefst r at e28.0uph ﬁﬁbr@aeétmicsm%&hgﬁss . the _
m croel ectronic die, the second interposer substrate
havi ng a 2phiGealectynisdie hrludinpsa tst sidei eaddopnd eide! @sbosite the
to correspondifiig §igEO : ts, 0Rn t first . .
i nt er poser substr at g’. %Fclzrg%?%%a ?’ﬁ%ﬂm%r%ogl B@W'&hic’é terminals
device of cl afRc¥§alinerupiad tothrintagrated sikaldt; of t he .
m cr oel ecq fi@Nintergd ' ' ,de.with th _
termnals; the, ffﬂ?s?tr gﬁﬁgﬁiﬁjﬁa s@gé% ]r{%{ %d?lﬂ mqéplcroe?ectromc
conprises a f Iesfheﬂ"%‘é“tﬁfﬁoﬁemstréfetﬂwingax:miim&tysjf-ﬁfst 8bntacts

the microel ecbk@ﬁibﬁilﬂécﬁjp%&dtor&w'e@?%@ﬂfq lfézl?l%gfsd%ndaﬁ Pplurality of

contacts, a secong si de opposite
havi ng the fife4end&eptegistand and an openi ng ext endi ng

bet ween tzheeddrids int@Pesere s@thateS i cH8Skg aththteth%ﬂngl sidg o the

m croel ectroni ¢ device further conprises a

of wi r e- bonds™EIRRAPNEafliey tho $eronty intéreoser sibstb® having &
cor r espondi ngpliialitytor GaRtaaEt Aect@hill REub L e Raser
substrate. [10829-8824/5L051, 930. gsgﬁ“g’g’@‘s 531'%%858'"9 second
[c30] 30. The"Mad oyl Bedirdinterraessistbstertecl ai m 28

wher ei n: '

[c29] 29.  The microelectronic device of claim 28 wherein: -

the first side of the microelectronic die comprises an active side with the
terminals;

the first interposer substrate further comprises a first side attached to the
active side of the microelectronic die and having the second
contacts, a second side opposite the first side and having the first
contacts, and an opening extending between the first and second
sides; and

the microelectronic device further comprises a plurality of wire-bonds

electrically coupling the terminals to corresponding first contacts
on the first interposer substrate.

[10829-8824/S1051930.032] -27- 8M0/0
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the first side of the mcroelectronic die conprises an
active side with the termnals and the second side of
the mcroelectronic die conprises a back side; the
first interposer substrate further conprises a first
"side attached to the active side of the

~mcroel ectronic die and having the second contacts, a
second side opposite the first side and having the
first contacts, an opening extendi ng between the
file3gt and 3ecoMte nftrdesctr & dFcEinekeGllani C
devi ce furéhgr conpr.i ses_?g?d%%ﬁrca'@?g%ﬁer%ﬁ st

wi re- bondd® BisbEdR ok the mictasigstronig dieneorvmrises mal sutiof sidBSyith the
m croel ect roni 2rmihals t4pdC i fj contacts
on the first inter osee‘ri}'d %%g%regﬁaej,ag%dbfz Etg"e am'c’rc’éie‘f‘"‘”“C die
plurality of s efiarkack sides el ectrical | y coupling

t he cont aeissfirdiinte ' r.substrate tog

cor r espondi ng se,cgﬁjgé ﬁg%g}g{teghﬁé}% ﬁ@p '??Ss ﬁﬁSﬁF@?eBg@wd to the
substrate. [c3givasiderpé the oniceblectorinidie deii B&iRf the second
cl ai m 28 wher ejopt ' oy he . ) )

m croel ect r oni gﬁ dﬁcgéjgogﬁg(?riﬁsse@é gﬁpogsit?iﬁleﬁeﬂrgﬁ giee Gpd Rayingthe first
termnal s and PhECEe @napenine esfenting beiteear|ies AN second
die conprisesidsbagk side; the first interposer

substrate further conprises a first side attached to <
the bacKNgiErogfectraRic device drther comprsadi @) agsigralitfeof first wire-

m cr oel ect r onbendle ¥iceHi , ; ises a plurality .
of wire-bonds . el ectri 'gglm g@gﬁ%?‘ﬁgﬁﬁ"ﬁ@’% Qﬁﬁﬁﬁﬁ'gmﬁlﬁdmf‘lc
cor r espondi ngdii et cersppaRding st tdvatdciy sin ithé ERROSRle
substrate. 1cgd e .c device of poser
: Hstrdts, aHy (ng‘tngfﬂlgée!ﬁg%)F %Eéondd Wirebonds electricaliy

claim 28 wherein; the fi
m croel ect r onPUAING tBerfantasts oa thec kessindeindardoddesubstrate to

second si de %orid%ﬁorﬁﬂiﬁg{ S&RG f:rgrﬁbtg oflitfe ﬁrg{rig{eirpsoesser Sibstrate.

active side with the termna
[ 10829- 8824/ SL(61930. 032] -28- 8/10105 the first

ke o1 POSOR. SURME IRIIdHORR viBOBPEAFSS Andiblrt o do
the first side of the microelectronic die comprises an active side with the

termingls and the second side of the microelectronic  die
comprises a back side;
the first interposer substrate further comprises a first side attached to the
back side of the microelectronic die; and
the microelectronic device further comprises a plurality of wire-bonds
electrically coupling the terminals to corresponding first contacts
on the first interposer substrate.

[e32] 32.  The microelectronic device of claim 28 wherein: -
the first side of the microelectronic die comprises a back side and the

second side of the microelectronic die comprises an active side
with the terminals;

[10820-8824/5L051930.032] - -28-
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back side of the mcroelectronic die and having the

first and second contacts; and the m croel ectronic

device further conprises (a) a plurality of first

wi re- bonds electrically coupling the termnals on the
‘microelectronic die to corresponding first contacts

on the first interposer substrate, and (b) a

plurality of second wire-bonds electrically coupling

t he cont ac;hség‘on the second interposer substrate to

cor r espondifedirstdotermbseofibaghie f LLst. kNt erposer
substrate. 1c33] 33. Th? gicr_ogrm%{& rsg?%r’%ésoaet}ﬁs£§dgﬁﬁa°hed to the
cl ai m 28 wher ei TR 1% £©F 138 ririgelestronipatie and having the first and

m croel ect roni cedored eomtatd; 5Ag @ back side and the
croel ectronic die conprises an

second si . 1 h i
active si S@e?{}&cr{%ﬁ:ﬁﬂj@m‘e SeHrn dyrther cpeptisessta) lanpleralg S first wire-

substrate furt bends erBfric88s camfil | de attached to _
the  back side.of the mratosiupihg g'tﬁ‘? iéfﬂ‘.ﬁ‘ea?saﬂa *H%\mfﬁ@electromc

the first and 9€ed®nfOtesReading : firshdcantests on the first interposer

m croel ect r oni subderdics @anku ri .a _
plurality of fi rs’. W[ @)%?h@{ﬂ@;ﬁ i%gg?’f‘:cz”&{s@ﬁnﬂﬁ@lectncauy
the termnal s GHPIRR the Gaptact onotiiec seating Interposer substrate to

correspondi ng ddnfeSporkdMl &b @ LSt Nt erposer
‘substrate, (b) a plurality o? é‘fg%%ggr’l\;\lﬁer@'sgaﬁ ser substrate,
el ectrically coupling the contacts on the second

i (0331 pOS eBS.Sumﬁrrﬁibﬁ)etégtrgmggtg?{%?gp&%ﬁ] Ozss‘gcon.d contacts

on the figst, interposer su (eEiNs t and-
of f bet wedh 'THSRELRE Micraslqntronic dielbstpades abeok BRie ang the

ni cr oel ect r oniséedhdesind &B e jcroelectronic
devi ce of cl ai g]_‘ 8 wherein: %fbﬁ%e %L?rroglc e gemprises,an active side

ni croel ect r on*éN Yi&teEBiRlSi ses a back side and the

second sitikefist intdhgodsr iR e die conprises an |
active side t\é\ﬂ%’_%hﬁctJ he ter r?l?ériﬁélrtgéyc%fgjé%@s gg%ﬁﬁ@f@@i‘?hed to the

930.032J 29 18pp =t the microeiectronic die and having the first and
second contacts; and

the microelectronic device further comprises (a) a plurality of first wire-
bonds electrically coupling the terminals on the microelectronic
die to corresponding first contacts on the first interposer
Substrate, (b) a plurality of second wire-bonds electrically coupling
the contacts on the second interposer substrate to corresponding
second contacts on the first interposer substrate, and (c) a stand-

off between the second interposer  substrate and the
microelectronic die.

fe34] 34.  The microelectronic device of claim 28 wherein:
the first side of the microelectronic die comprises a back side and the

second side of the microelectronic die comprises an active side
with the terminals:

[10825-8624/5L051930.032] -29-
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the first interposer substrate further conprises a
first side attached to the back side of the

m croel ectronic die and having the first and second
contacts; the contacts on the second interposer
"substrate conprise a plurality of first contacts; the
second i nterposer substrate further conprises a first
side facing toward the active side of the

m croel ectronic die, a second side opposite the first

si de and héheifirgt ibferpolsbr SUbstratats : i alit

of second cont %ctg on toPe fi r.s?msei’? gﬁ%gﬁ% %’h%fgideaﬁached to the
mi croel ect roni 8V Of (Pe HeiEroglestsenie atie (@ baving the first and
plurality of isetedcesntagd; el ements positioned between

the mecr oe{hgctor]on't{ 'db‘% and the second interposer

subst r at e' and B M1 9 $8£0Rd inferpagert swbstrateraommiss 4 Blurality of
correspondi ng fietotttagient acts on the second

i nt er poser,. substrate, and (b) a plurality of

Wi re- bondsthéls@E??‘fé’ﬁ?ﬁpﬁ’serc%{PéFrﬁﬁgf%er omptisesont fast side facing

on the second towaed @es aétivaUisd BAY espandi n -
first contacts on the fjrst int erh%oiﬂ'gpegé&%@fﬂlcaé%%.a sdcond side

f
fc35] 35. The ﬂ?R?FB%?‘“@céfﬁfo%mambwm bt ficdtabnma2®, and a plurality

wher ei n: the fofrsstohdéHIRISSEH ¢ Lk §nd ur t her
conprisesga first side, attache’%uft?%tsg égm\r‘ii rst side of

the mi crodl%cTIClfIeCtanic, devisac dithesi demppigessi(ap &h@lurality of
first side, ariotercophedt@idriant econd o

side; and the i -Céoel ect r oni %E%ew Cg%&?%%eﬁeé@ﬁrgﬁegggmc die
a plurality of"dIt82 S integpnser substiate st slesipioalyi @lipiing the

pads. fc361 3@ermitgds NioCtORE QR i claim
28, further coq%:oi s?n a cﬁrg’ﬁgcg%%ﬁynggnggéﬁe%%tthﬁ second
PER LR Bnred (h)

portion of thdFPERY, tgnard th)e pluralitf ofrwite-bonds electrically

i Nt er poser scbgilingttee firA@ i oser -
substrate. 1102?9- 28%4/I _Logqtggtg%’g@?ds'—eﬁgﬁ‘g@%fi%}%er[%?fiﬁe to

37. The i cr o&?'EGPPBANG Mgk gortacts pn Hedfirat ie@raser sitstrate.
the second interposer substrate further conprises a

fc%]St Si %%_ at Inglaé:hed to

microelectronic device of claim 28 wherein:
the first interposer substrate further comprises a first side attached to the
first side of the microelectronic die, a second side opposite the
first side, and a plurality of pads on the second side; and
the microelectronic device further comprises a plurality of electrical
couplers on corresponding pads. |

[c36] 36. The microelectronic device of claim 28, further comprising a

| casing covering at least a portion of the microelectronic die, the first interposer
substrate, and the second interposer substrate.
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the second side of the mcroelectronic die and a
second side opposite the first side; the
m croel ectroni c device further conprises a casing
covering at least a portion of the mcroelectronic
die, the first interposer substrate, and the second
i nterposer substrate; and the casing defines an
openi ng exposi ng a section of the second side of the
second |nterposer substrate. [c381 38. The

miE¥bel ect$oni dhgevicrelestronit devive8f alkiar 28 Wherblpe i1 st

side of t ri ses an active
side wt hhtfﬁhg19 &%@rqbn r‘fs ({88”5{&33%?%&0 8@%&9@%’#‘%3 difst side attached to
m croel ect r oni $hedsecondosipe ics ahie anibRlecbRIE; did r%‘:‘ﬁdfé| %Eond side

i nt er poser sub I conprlses a first si
attached to thébﬁ&tﬂ |ﬂ5/é;'rr§{| ®of the microel ect ronl c

die, a seé%mi@i)@lectwmdﬂviae fukieer cfotﬁp$f%e§h‘3§sl %&b@’ﬁb%aasta

the first and acts openi n
ext endi ng bet V\g%rﬁ]&? %?e bﬁ roﬂﬁﬁtr%r%gﬁd tfiﬁ fiest intampdserhsubstrate,
mi cr oel ect r oni @ dtbeiseeorfdintehesseE QiRrbEesnd @) 2

plurality bonds el ectrically coupling
the ternm %ﬁ%gsgﬁs cﬁﬂWe& 7 OPENBE eXBRtRg a deetiangof the second side of

corr espondi ng thé sstonddntbeneiser ibstrie. first i nterposer
substrate, and (b) a plurality of second w re-bonds

el ectrically coupling the contacts on the second
i[rR8kr pose?s. suH%Iemt:i@ete@tromaﬂéﬁ@@@ﬂﬂéaﬁﬂzﬂs\ﬁﬁ%@ﬂ contacts

on the fi r er .suhstrate cis
plural i tyht'% Irértr?é]? 003?'30?1}05 eetpats ‘H%§°m§6$ﬁ§rarsacilge sile with the

first interpodemiraiisandatiee hgaboRd aida! Wf ahit YI’{it%ttelektromc die

contact array rajity of second con
arrays; a pl u?’a Pﬁse%oaf&i#@f el ectronic di es attached

to the fithafirst rnt%pqmsembst@tdmﬁh@ft&mﬁrﬁﬁs b@l?gt\éld‘g%?ljached to the
m cr oel ectronécg % g% gé udi Lng a ‘g]l ural it
[ 10829- 8824/ 5 g § ca‘ ?ml%rg a4ticnigdieqn sp@?nﬂsmepposne the
el ectrical |y #slupldedatd rewingeseofgbk Nghdf ‘sét%ndc%ﬂtgcﬁgsand an
opening extending between the first and second sides; and

the microelectronic device further comprises (a) a plurality of first wire-
bonds electricaily coupling the terminals on the microelectronic
die fo corresponding first contacts on the first interposer
Substrate, and (b) a plurality of second wire-bonds electrically
coupling the contacts on the second ‘interposer substrate fo

corresponding second contacts on the first interposer substrate.

[c39] 39. A pfurality of microelectronic devices, cbmprising:

a first interposer substrate having a plurality of first contact arrays and a
plurality of second contact arrays;

a plurality of microelectronic dies attached fo the first interposer
substrate, the individual microelectronic dles including a plurality
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and an integrated circuit electrically coupled to the
termnals; a plurality of second interposer substrates
coupl ed to corresponding mcroelectronic dies such

that the individual mcroelectronic dies are

"positioned between the first interposer substrate and

the associated second interposer substrate, the

i ndi vi dual second interposer substrates having a

plurality of contacts; a plurality of w re-bonds

el ectrically c@ﬁé‘#fﬂh@als I@Otimaﬂ)a«:blsplem td @rregssridthg first contacts

i nt er poser sub Qr € second cont acts

on the first %h? gb@ﬁ%@@“”? u'{)'ygltJ f%{egtr lcagg'gogplgggq%ter minais;

goverl {1% al'=]tc plusaliéy of seoend mﬂemﬁsérh@bﬁtrﬁt@@e&&?tﬁ@ow EOI’r%Spondlng
i es e firs r su e sec

i nt er poser subgnt%rg?E&F&chﬁlﬁi SH%’ Eh@iih ”gP’@é’PbEﬁqf@?ierromc dies

devi ces of cl adi®@ BOsilivmedebeiwebhethé Mfikstv intBipbser substrate and the

m cr oel ectromgsg e

ise an active si
with the tern na}"’%ﬁecj Eé&i"g E’ferg%@ér%'@%téﬁ teg tites dndiidual second
further conpri Ismpcasef smimtra&isdﬁviagfammybpcéﬂ?&ts active
si de of tg %?Lvﬁgb Qi & di e% Vi ng the 'second
contacts, sec nd IFRends pisETe 'Vmaplmgrt&e cenigetsamthe second
havi ng the fi rleilerpasensammtesamdc@rrd%lpuﬁdih tbcoHd gontacts on the

openi ngs exte e first and second
sides; the w ?gétglgtﬁ%s co A %8 aopdp| urality of first

wi re- bon ds; Calan@l covaging at lexst eqiotion 6F tﬁ@yﬁ,@gégegwﬁ,% Bles, the first
Corne ne” ok BhaPARCHE M Soiop et suneade.

t hrough t he openings an
terminals to corresponding first contacts on the first
he. m_croel ectronic

DbEr POSEfg S . Jc4l11 41.

c!evfces o ¢l g‘lh?n %B%(él&%]'%&evﬁ‘?é Jﬁ'&f"@/?%&i’é‘ﬁre'“ '

mi cr oel edbe dniddusil esicioeletineric diReTnitS @%;ﬁféé'a\ﬁea(ﬁhg%,de with

with the ter 8%153 ggd a back side opposite t

active side; [ﬂf 241 SL451930. 032) - 32- 8110/ 05

the firsthe fistintsoseser sutistateatighérdohipebes @ iR | 58 2ttdched to the

first side atiaghedsd ¢ e microelectronic dies and havmg the second
contacts, a second side opposﬁ_e the first side and having the first

contacts, and a plurality of openings extending between the first
and second sides;

the wire-bonds comprise a plurality of first wire-bonds: and
the microelectronic devices further comprise a plurality of second wire-
bonds extending through the openings and electrically coupling

the terminals to corresponding first contacts on the first interposer
Substrate.

[cd1] 41.  The microelectronic devices of claim 39 wherein:
the individual microelectronic dies further comprise an active side with
the terminals and a back side opposite the active side;
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back side of the mcroelectronic dies and having the
first and second contacts; the wire-bonds conprise a
plurality of first w re-bonds; and the m croel ectronic
devices further conprise a 'plurality of second wre-

" bonds electrically coupling the termnals to
corresponding first contacts on the first interposer
substrate. [c42] 42. The mcroel ectroni c devices of
claim 39 %etﬁel n: the individual m croel ect ronic dies .
conprise ahe tﬂtunterpss@fsuhsﬁ’étem}me
si de opposite %Q?k si de; thgbt?f]ﬂt it erg% %trac‘ﬁed to the
substrate furt & ? thesmicreqleationisi djes &ndaledviry the first and
the back si desedoridnventaces oel ectronic dies, the first
si de havin first and second contacts; the
Wi r e- bonds C%POE%S QLRireA IP'FSﬁ“fdfofﬂstmre«bpnds laadds; ‘
and the nithe oddreelbetamic d6laxsCR) e?f(
plurality of sec%rgd W I e- bondghéerluéeotgtlik?{ca ﬁy ﬁ%@”d wire-
the termnals helecteally oequpling dhe ctermum t® corresponding first
correspondi ng ddntzis Wﬂb&ﬁétﬁnt@ﬂbo%é}%uggﬁ i nt er poser
substrate, and (b) a plurality of stand-offs between
corresponding pairs of second interposer substrates
dridl i crékl eCltheQficfoettc
m cr oel ectﬁ_,r oni.c. devi cesﬁgnwh@&é‘gs @3"5\'/\%23? Whgreiphe first
i nt er posel®sUIB¥idvak Bisraplerizanic ciesr boramrise b rative it with the
attached to themiddls 8hd 8 el eCtJ‘OﬂI C
di es, BS ? g |de oppoglgtaég{jib%sl s BSCt'H% dgng a
pl ur al | tj DI SHUNFTRPsespRbYrate fustheemputisss deirstamis attdaehed to the
m cr oel ect r onbackists 6EHef S
of electrical eﬁeﬂ&@%%&g@ﬁgﬁﬂ tﬁegésgg'dre%aw"g the first
[ 10829- 8824/ sE‘E'fgi dggptactsz3 g/ 10105 1c441 44. A

met hod f dive wisesb@s stihtBed m;%ﬁt?%#ﬁr%wﬂ’é‘bg cgse\”
COITprI Si i at t.achi Nng a mcroe ectroni

first inie Buécgg?legt[%wéq pg\flges further comprise (a) a p!urailty of second

wire-bonds  electrically coupling the terminals of the

microelectronic dies {o corresponding first contacts on the first
interposer substrate, and (b) a plurality of stand-offs between
corresponding pairs of second
microelectronic dies.

interposer  substrates and

[c43) 43.  The microelectronic devices of claim 39 wherein:

the first interposer substrate further comprises a first side attached to the
first-side of the microelectronic dies, a second side opposite the
first side, and a plurality of pad arrays on the second side; and

the mlcroelectromc devices further comprise a plurality of electrical
couplers on corresponding pads.
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coupling a second interposer substrate to the

m croel ectronic die with the mcroelectronic die
positi oned between the first and second interposer
substrates; electrically coupling the mcroelectronic
"die to the first interposer substrate; and

W re-bondi ng the second interposer substrate to the
first interposer substrate. rc451 45. The net hod of
clai m 44 wherein: attaching the mcroelectronic die

coltpli ses ééupIArr@thmj far:tnlah@faétuﬂ 8ty
m croel ect [ st slf%e éCrBQI@ctr?mc device, comprising:

i nt er poser @éHh%@t4 gll!céoeieoﬂ@"@l e ioq et I"tefmp Bubsirate) e

m croel ect caupiicg di secondftefRSMERE
plurality of termnals on ﬁf% m cr oefy;ct r%nﬁ:cmc?'ee"trpa'c die with

cor r espondi ng 'E%H?"%[EF'?CW'%G%MGPNQﬂ detwdert the first sid second
i nter poser subditepbser dubstraté@cond si de being opposite

the first é‘%gg ,l§1046 46. The nethod of claim 44

wherei n: at tacH ”Qn the oBViGsReledrinis diie toother ifis€@Sinterposer
coupling a backutﬁgtﬁaa @hdthe mcroelectronic die to a

first S|deDYof the first i nt er poser substrate; and -

el ectrically RONGMG; e sREONGH BtesposREt subsiratedtce the first interposer
conprises wiresighdieng a plurality of ternminals on an
active side of the mcroelectronic die to

correspondi ng contacts on the first side of the first

| Bemr posens, Ut ihalhd of BEinRed ugrehl de of the

m croel ectﬁonl c die being opposite 'the back side.
[ 10829- 88333885 3@'00@230&0314 dig coOPOSes whblmgfbn e side of

met hod of cl aithe 4fickdefdclibhic §EUR N
i nt er poser subshr at e conprllcses igfttagrﬁ'lE Lk?de O?otﬁgt first dgerposer

of the second @t‘fvﬁ’é‘r substrate to t he

m cr oel eceledri¢catly dio@plifthe microelectronic die comprises wire-bonding a
plurality of terminals on the microelectronic die to corresponding
contacts on a second side of the first interposer substrate, the
second side being opposite the first side.

[c46] 46.  The method of claim 44 wherein:

attaching the microelectronic die comprises coupling a back side of the
microelectronic die to a first side of the first interposer substrate:
and

electrically coupling the microelectronic die comprises wire-bonding a

plurality of terminals on an active side of the microelectronic die to
corresponding contacts on the first side of the first interposer

substrate, the active side of the microelectronic die being opposite
the back side.
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Wi re-bondi ng the second interposer substrate conprises
W re-bonding a plurality of contacts on a second side
of the second interposer substrate to corresponding
contacts on the first interposer substrate, the

- second side being opposite the first side. [c481 48.
The nethod of claim44, further conprising attaching a
stand-off between the mcroelectronic die and the
second i nterposer substrate. 1¢c49J 49. The net hod of

cliam 44, 41Tt ITRB AR ot Al ala: @ pluratity of

electri calcoco Iters on correspondl ng pads pf the first

i nt er poserP4BG thg secondisteinaser sutisératestonyises atthehing a first side
44, further copphbseRShERE ' |east .a .
portion of the mcroel ect rgﬁﬁg}- %’lmes,ﬂ-gtteﬁéﬂﬁ ffilcfoelectronic die; and
i nt er poseMiEcfiaiding: e sgaend interpessosubstiate esrppories wire-bonding a
substrate. | cS5dilirands ocdiR for ckin ' , '

m croel ect roni %J deéfi A %:%%%Piés):isﬁ%c%n% %?%g’f ffiggecpnd interposer
first mcroel e¥tbebatec taesarmspomiingidiantacts on the first interposer
m croel ect r oni &,1dirss fd I; ; r substrate

coupl ed to the m or géﬁ‘eecsltepﬁq éé@%uséeﬁ@ﬁ%"@e%lﬂe@aﬁﬁde-

i nterposer substrate coupled to the mcroel ectronic

f; suchgghaty a8 4 It ed between the first
gﬁd] second i nt%?@gglgra dsfﬁl?@ﬁ?‘é‘t E@E%F%Wﬁ'%a%ﬂ%‘é@oﬁétand@ﬁ

nPWeRN Bt Misielectienicie amtthadbcandanteiposecd @eirseni ¢ di e
and an interposer substrate coupled to the

m croel ectronic die; and stacking the second

¥4t oel ect%-oniTbedeethoe obnlatnog4pfurthbecdrpriing placing a

bk A L R AR

positi oned between the first and second

=6 oel e oni ' and. ,i nboard the_ die of the
RS oy ol e B i, 288 Sopotiomngesnespsubatingrat east

&1 RATHY™S B {livemidroelettenpic dig, teefirsiciotinsbselsGhgRke EriioRb Second

HRMieSrcRBRdtses placing the second m croel ectronic
device on top of the first mcroel ectronic device

wi thout a microelectronic die positioned between the
{cBh € POSEH Suﬁﬂeﬁr?&oefgpgtasﬁﬁg %?c?ger?d mE el ect ronic
con

devi ce and the se ectronic devices, comprising:
providing a first microelectronic device including a microelectronic die, a

ﬁrst interposer substrate coupled to the microelectronic die, and a
second interposer substrate coupled to the microelectronic die

such that the die is positioned between the first and second
interposer substrates;

lurafi
%Tlra ity of

providing a second microelectronic device including a microelectronic die

and an interposer substrate coupled to the microelectronic die;
and

stacking the second microelectronic device on top of the first

microelectronic device with a plurality of electrical cduplers

[10820-8824/5L051930.032] -35- 8/10/05



I nterposer substrate of the first mcroelectronic

devi ce. [c53] 53. The nethod of claimb51 wherein
providing the first microel ectronic device conprises:
coupling an active side of the mcroelectronic die to
a first side of the first interposer substrate; and
W re-bonding a plurality of termnals on the

m croel ectronic die to corresponding contacts on a
second side of the first interposer ‘substrate, the

second side beipbsiioRROBhEes B fisf Sho §%go%dhib?c?$4j%§t%hic devices

The nmet hod of claimb51 rein providi

ni cr oel ect r oni @Y §B@aKkhe dienfithatist nivmsEiéotgnie degick.

side of the mcroelectronic die to a first side of the
first interposer substrate; and w re-bonding a ‘
pldflal i ty 38f  t Eheri methpdonofarciaiat i e whereirof stt@ng the second

MnslEro6lee®dHi® Al ' di n ontacts on the
iy opeAoq S AR YA TP A0 Bl elecuonimdovioe on top
alt NPrst micrenteqtivgicrdayiceakitiout anicrostictrolieidng peRRH Katween
tie haskosdrd 5 hod of clajmsl

wherein pr ovigjdbiSE}éét fe%?el r%?‘?"ﬁ'%@?'&ﬁt(%%iJ@V'Caeandcéhe second
c BIRSPPesE subdrateefihe frshmidreglectsinttedevicet he second

I nterposer substrate to the mcroelectronic die; and
110829-88241S(051930. 0321 -36_ 8110105 wi re-bonding a

pFtit al i t y2Bf dJbetreethed ofclaimsgicwhetemi ;ﬂ@vi@fﬁ? tHerSenR lectronic

| VRIERQPRIriseybst rate to corresponding contacts on
first interposer substrate, the second side being

opposi t e AWe'INd arsactiye disle df tiebrhichdblectionicramd osdnef sigh Bt b first
51 wherein st ﬁ.ﬁﬁ_})g&rgﬁgﬁﬁq@&%g m croel ectroni c device
conprises attachling the el'é ical couplers to

cor r esporfdferkpndingde phuralibe of etennidalis Nber e SRR Sie o

of the first g ronic device and . correspondi ng
pads on the int ersgg}écg'ﬁé gﬁﬁljg?tpaqnea_osfeci? sidecefrifge first interposer

m cr oel ect r on$ubstrate, the second side being opposite the first side.

[c54] 94.  The method of claim 51 wherein providing the first microelectronic
device comprises:

coupling a back side of the microelectronic die to a first side of the first
interposer substrate; and

wire-bonding a plurality of terminals on an active side of the
microelectronic die to corresponding contacts on the first side of

the first interposer substrate, the active side of the microelectronic
die being opposite the back side.

[c55] 55.  The method of claim 51 wherein providing the first microelectronic
device comprises:

attaching a first side of the second interposer substrate to the
microelectronic die; and ' |
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device. [c571 57. The method of claim51 wherein tge

i nterposer substrate of the second mcroel ectron
device is a first interposer substrate, and wherein o
providing the second m croelectronic device conpris
“attaching a second interposer substrate to.tpe e

m croel ectronic. die such that the die is pOSIEIOt
between the first and second interposer subera efhe
[c58] 58. The nethod of claimb51l wherein stacking

second i ¥irobbmding @nblcraﬂﬁf_vbteorﬁﬁéwfdnsssseﬁhgtfifslﬂ)%sépﬁe second

' | c device on top of t
i or oel ect roni SEETe PR HE epEbsAondiay contpéier on the fist
positioned in tarpoger subdthitd) the Q@Ohﬂ_%fo‘érbeﬁ'f JHIB sife' trh%tﬂrst side.
mcroel ectronic die. [c591 59. The microelectronic
devi ces of claim51 wherein stacking the second

mie§#loel ect560ni ThelewietdC BTPIdERS 5 a&h?@mt NSadie® e  second
i 8kERsionLG.device on top of the Tirst l .
m CF & Fe c‘% % ﬂ?‘@c%l EvnedSgiatiaching the electrica alouplersploesosresponding

sDaddsy bhﬁbse:bcon@limbfpﬁecaﬁ fgusslﬁﬁtae; E; gr&et l;mrsli: :@g}og&{rgnq L Sevice and
j ar _ _

g%c?rrers&)é ﬁ%ég Gé)ﬁdéﬁagetée gif’t?ﬂ%ﬂsﬁ‘f pubstrate cafotbeestaondi microslectronic

d@er;d?@es, rrbunti ng a plurality of m croel ectronic dies

to a first interposer substrate wth the dies .-

arranged in an array; {10829-8824/SL051930.0321 _37.

b At o g eodnangh ¢f 851G ERARE shRIRBSE S stpterof the
fﬁ‘qég&ﬁ i Selb e dsvicn B fys intarpersd subsitate amdtitréih idviding
ithe: esqooBer ridbslbdtRing: Qfédicbhﬁorﬂ?ﬁs‘é%' ft&g-.i oq?gqopq%éor%ejnterposer
iUBﬁF 088 substrate; and el ectrical y coupl .
sseconag |°n{h§rfﬁl9§%'e°§r85'§tq‘%§@ that thedlid Isrmisitioned BEYRER fthe first
S0 secanddntefesédsbtrattge net hod of clai m 60 wherein
nounting the mcroel ectronic

[c58] 58. The method of claim 51 wherein stacking the second
microelectronic device comprises placing the second microeiécfrohic de\)iCé on top
-of the first microelectronic device with the electrical cdupfers positioned in a zone
within a perimeter of the first microelectronic die.

[e59] 59.  The microelectronic devices of claim 51 wherein stacking the
second microelectronic device comprises placing the second microelectronic device

on top of the first microelectronic device with the electrical couplers superimposed
relative to the first microelectronic die.

[c60] 60. A method for manufacturing a plurality of microelectronic devices,
comprising: :

mounting a plurality of microelectronic dies to a first interposer substrate
with the dies arranged in an array;
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di es conprises coupling an. active side of the

m croel ectronic dies to a side of the first .

i nterposer substrate. [c62] 62. The nmethod of claim 60
wherein nounting the mcroelectronic dies conprises
coupling a back side of the mcroelectronic d}es to a
side of the first interposer substrate. 1c631 63.
The nmet hod of claim 60, further conprising

: : : : : t he
electrically coupling the microelectronic dies to
first int éﬁ\é@@@@ & plygalitya vt se¢an@sihtetpbsel BebsRiNOR @cgrresgonding

claim60, furt I Si g neapsul ating at |east -
portion of theHﬁrﬁr%(?ggﬁjg}clﬁsr&g% ?V'tgl BEE ”l"ﬁré’e%ﬂr%ﬁ'c dies positioned
i nt er poser subkeétwaer theafidt intezpcsee cObktratd by mésé‘ésociﬁteerd second

[ furt
substrates. |cy ot hod of cl ai m 60,
conpri si ng att'gﬁ?%grga%%apéglap?y. of stand-offs |
- bet ween célectispibn dionglingaithe sdcon Ch@ﬁfﬁ@“%sﬁﬁ%beﬁ) the first

and second i%@&%%?%ﬁsﬁg trates. [c66] 66. T

) I Si lectrically
met hod of claim “conprising e
coupling the mcroelectronic dies to the second

[ - 88241S1.051930. 032 - 38-
'Srﬁuigrlggseé‘l.su%ter AbfiRd ard8a 68 wherein mounting the microelectronic
dies comprises coupling an active side of the microelectronic dies to a side of the

first interposer substrate.

[c62] 62. The méthod of claim 60 wherein mounting the microelectronic
dies comprises coupling a back side of the microelectronic dies to a side of the first
interposer substrate. '

[c83] 63. The method of claim 60, further comprisiné electrically boupling
the microelectronic dies to the first interposer substrate.

[c64] 64.  The method of claim 60, further comprising encapsulating at least
a portion of the microelectronic dies, the first interposer substrate, and the second
interposer substrates.

[e65] 65.  The method of claim 60, further comprising attaching a plurality of
stand-offs between corresponding pairs of mibroelectronic dies and second

interposer substrates.

[c66] 66.  The method of claim 60, further comprising electrically coupling
the microelectronic dies to the second interposer substrates.
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