STACKED M CROELECTRONI C DEVI CES AND METHODS FOR
MANUFACTURI NG M CRCELECTRONI C DEVI CES TECHNI CAL FI ELD
The present invention is related to stacked

m croel ectronic devices and nethods for manufacturing
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the di es have been singul ated, they are
typically "packaged" to couple the bond-pads to a
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dies typicaly trcluade an anraiyrafergry serallhdrsk padselelstricaliycoupled to
thaer {n‘ctlggr%ftecp %{rl:fxipr?.d SThé: ib%%?paldas‘ are the external electrical contacts
on the die through which the supply voltage, signals, etc., are transmitted to
and from the integrated circuitry. The dies are then separated from one
another (i.e., singulated) by dicing the wafer and backgrinding the individual
dies. After the dies have been singulated, they are typically "packaged" to
couple 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
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schematically illustrates a conventional packaged
m croel ectronic device 10 including an interposer
substrate 20 and a microelectronic die 40 attached to
the interposer substrate 20. The mcroel ectronic die

40 has been encapsulated with a casing 30 to protect
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ie 70a attached tq a, subs te 80 d .
m?croelectron%c evice 18b in a serlcake% conﬁgura?lon. The interposer

substrate 20 of the first microelectronic device 10a is coupled to the
interposer substrate 20 of the second microelectronic device 10b by large
solder balls 50. One drawback of the stacked devices 10a-b is that the large
solder balls 50 required to span the distance between the two interposer
substrates 20 use valuable space on the interposer substrates 20, which

increases the footprint of the microelectronic devices 10a-b.

[0006] Figure 2 schematically illustrates 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
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second mcroelectronic die 70b attached to the first
die 70a. The first and second dies 70a-b are

el ectrically coupled to the substrate 80 with a
plurality of wre-bonds 90. The device further

i ncludes a casing 95 encapsulating the dies 70a-b and
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device of Figure 1A stacked on top of a second
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anot her packaged m croel ectroni c device in accordance
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packaged I n accordance with several enbodi nents of the

aftnvention. Figure 3B is a partially schematic side
cross-sectional view of the die and redistribution

[0008]ct urkigure RBgisr 8 Eatiallyrisghematia side arpssrseetianal view of

tri BRgReded ToiTaSIagre SRR 3, HlaE fa, fREER o1& of 2
sEEBMOsIARAEF nfiéroelstronic device.

[0009] Figure 2 is a partially schematic side cross-sectional view of

another packaged microelectronic device in accordance with the prior art.

[0010] Figure 3A is a partially schematic top plan view of a
microelectronic die including a redistribution structure before being

packaged in accordance with several embodiments of the invention.

[0011] Figure 3B is a partially schematic side cross-sectional view of

the die and redistribution structure of Figure 3A.

[0012] Figures 4A-4D illustrate stages of a method for manufacturing a
plurality of microelectronic devices in accordance with an embodiment of the

invention.



i nventi on. Figure 5 is a partially schematic side
cross-sectional view of a mcroelectronic device in
accordance with anot her enbodi nent of the invention.
Figure 6 is a partially schematic side cross-sectional
view of an upper mcroelectronic device stacked on
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inrg8hteh. ment of the invention. Figure 8 is a partially
schematic side cross-sectional view of a
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m croel ectronic devices, One aspect, of the IPE ti.on
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attached to the support nenber. The first die
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can al so include a second known good m croel ectronic
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[0017] The following disclosure describes several embodiments of
stacked microelectronic devices and methods for manufacturing
microelectronic devices. One aspect of the invention is directed toward
packaged microelectronic devices. An embodiment of one such
microelectronic device can include a support member having support
member circuitry and a first known good microelectronic die attached to the
support member. The first die includes an active side, a back side opposite
the active side, a first terminal at the active side, and integrated circuitry
electrically coupled to the first terminal. The first die also includes a first
redistribution structure at the active side of the first die and electrically
coupled to the first terminal at the active side of the first die and the support
member circuitry. The microelectronic device can also include a second
known good microelectronic die attached to the first die in a stacked
configuration such that a back side of the second die is facing the support

member and an active side of the second die faces away from the support
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configuration such that a back side of the second die
is facing the support nenber and an active side of
the second die faces away fromthe support nmenber .
The second die includes a second term nal at the

active side and | n_te?rated circuitry electrically
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[0019] Another aspect of the invention is directed toward methods for

packaging microelectronic devices. One embodiment of such a method
includes attaching a first known good microelectronic die to a support
member having support member circuitry. The first die includes a first
redistribution structure electrically coupled to the support member circuitry.
The method also includes attaching a second known good microelectronic
die to the first die with the first die between the second die and the support
member. The second die includes a second redistribution structure facing

away from the support member. The method further includes electrically



The nethod al so i ncludes attaching a second known good
m croelectronic die to the first die with the first
di e between the second die and the support rmenber.
The second die includes a second redistribution

structure facin y fromthe support nenber
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terrafserresgm@:tivelw Mcfreovenf uniﬂssohhenwozd l'oréris expressiy limited to
s,,to |nter ret.ed
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feature(s) such that any greater number of the same feature and/or

additional types of features are not precluded.

B. Microelectronic Dies Including Redistribution Structures

[0021] Figures 3A and 3B illustrate a microelectronic die 300 at an
intermediate processing sfage before the die 300 has been packaged in
accordance with several embodiments of the invention. More specifically,
Figure 3A is a top plan view of the die 300, and Figure 3B is a side cross-
sectional view taken substantially along line 3B-3B of Figure 3A. Referring
to Figures 3A and 3B together, the die 300 includes an active side 302, a

back side 304 opposite the active side 302, and integrated circuitry 306
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Figures 3A and 3B illustrate a m croelectronic die 300
at an internedi ate processing stage before the die

300 has been packaged in accordance with several

enbodi nents of the invention. Mre specifically,

Figure 3Ais a top plan view of the die 300, and

(sHoywn eschematically) deThe slie - 3@ arvinglude < mamany device, a
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agal eatethecadtivg) sidenz02i o the die 500; Axd l%%ctacailé'nﬁwpled to the
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cts to provi source vol tages, I‘OUI’] vol t ages,
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In a cost-effective mannér. The die 300 accordingly
arraylofidentagts.edi stri buti on structure 310 at the active
side 302 of the die 300 to redistribute the signals

[0022) t heThe rediptibeitidAStiuature 1340y éor example, oén dusiade bae or
The redi stribution st {gll-‘liCt ur for ex

Gy fielociie. BYersnaie. i ok SBrcsiobrRaTSal cehgirgally in
u?ﬁglﬁﬁé) %apﬁjgé\w %&“% $7 'aVrah ed %‘ﬂfbdd 8@8ys 815, a

arrang e I'n ball-pad arrays
p[&ltéhtya)f qelnphefaltopntzictsérlﬁmtewrwroxmmtadosa Beﬂrrmteroportlon of

t ti
{8 Sh. 3005 ang, Fates 3T ivaler ionauRive 1B8s daiping ané Bond-
Qe&%q]w&%o%%% bAdHG bﬁﬁssaglm aaworpa@l@ﬁe%él 8o8taets 316
peri pheral con act33 (only a portion of the traces
(1B agaetiomofithe tracema‘b% areshewvakt Aincenbeyodfgleetgcalapyiplers

o6 G, SRR AR S ot 5 R B SR, b B pacs
34! ras eaflipadsed eE bhd Qﬁirrééﬁbﬁhmbse@&@lcﬁr ewiiplers 320 provide
(a) contacts for testing the die 300, and (b) contacts for attaching and
electrically coupling the die 300 to another device (e.g., using a flip-chip
(FCIP) configuration). The peripheral contacts 316 can be used to
electrically couple the die 300 to another device (e.g., using a chip-on-board
(COB) configuration) with a plurality of wire bonds or other types of
connectors extending between the peripheral contacts 316 and
corresponding contacts on a support member (not shown) attached to the
die 300. The peripheral contacts 316 can also provide additional contact
points for testing the die 300. The redistribution structure 310 accordingly
provides arrays of ball-pads 314 and/or peripheral contacts 316 that are
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(a) contacts for testing the die 300, and (b) contacts

for attaching and electrically coupling the die 300

to anot her device (e.g., using a flip-chip (FCP)

configuration). The peripheral contacts 316 can be

used to electrically couple the die 300 to anot her
sprsad farther gpartiend havecmiope shirfeearatea tiwam)the bond-pads 308

Rl bSO it e s
flipoeHig Gh Spadkagan®r 6ier egiplioglictgs. Cdnt sedesaloanmboslitnpots the
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R385 638! B gerind B4 L RgsLB Ao Pine Winponeqss of the
redfistéipation sthadtureadis (844 thedracesB48)pheral contacts 316
that are spaced farther apart and have nore surface

[0¥23} thap bhe 2BpBEt BAts Ifbodiftent!t thechalRpadrdirays 315 are
eleCtrically cog&lpl ng the die 300 to a printed circuit

atreaged oa thel die-300 jin ienpisdetergined pagierre suahghatcte balkpad

ol "G B, 8, by PEb S e bbo ol pckthand
phiiern) SovEch guAErdtion of incRRBiryNd saallbediss. aMoee ispeaificdlly,

the conponents of the redistribution structure 310 .
theesige andrecatiofiseef thedall-pads 3tk inthiedeall-pad @fiays 315 remain
j , e - 3 ’ r ang
oAt dFctho the el SRR o121k T, B0 AR0RHpREuent

gé\@%ﬂaﬁpﬂd ofaSIg_mMeBJcﬁeQBZB(?]ﬂaiiagﬂi aBOObn(ssrmv¥n donbiakenatines) in
and spacing (i.e., pitch a attern) for each ,
Figibip B4 @ﬂ%ﬁd}’?ﬁtﬁgﬁsqfﬁﬁﬁy%%ﬁgl'érth%ﬁ .'pmﬂg?or processing
e¢ldical 1 he sl p '
(SRR aqh e s P 0 € ki s
tilmkea newee gengmatienadfidie ipradueedi dat@Xamplas,theaminarsal ball-

nerati,o of smal ] er di.,es 300a and 30Qb (sho in.
8 oAy | 15 SoWEeR: (6r u5Hfys Qaterafinm guess Wi pLovide
chipffaH Set %ft@ta@tgufo?%%ﬁ@ Uadl PeRs geAbratio: 8f dies. This
testing, packaging, etc.) The dies will not need to be
featerendargaceaidimghhdecrease dhe enet olyeiosessing thedies, @siwell as

RiSAER s B BLRC R T ono. of di es il 1

[(8{;%: g? i grﬂptgggntgoaggr_seeéth% r%glréttr%ﬁt%nf sthucttSrSeté{]@ o%%ﬁg die 300
is that the pattern of contacts is "mirrored" between the left-hand and right-
hand sides of the die 300. Referring to Figure 3A, for example, the
arrangement of contacts (e.g., ball-pads 314 in the ball-pad array 315 and
peripheral contacts 316) is the same on either side (i.e., the left side and the
right side) of the array of bond-pads 308 that extends longitudinally along a
medial portion of the die 300. One advantage of this feature is that the
mirrored configuration can facilitate pin matching for FCIP packaging and

stacking processes.

[0025] In the embodiment illustrated in Figures 3A and 3B, the
packaging of the die 300 has not been completed. As described below with
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feature can accordingly decrease the cost of

processing the dies, as well as increasing the

t hroughput of processed dies. Another feature of the
redi stribution structure 310 on the die 300 is that

the pattern of contacts is "mrrored" between the
rdfefenceatal Eigdrasi4/hi8, additioraldprasssinge canebgoearried out to
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either side (i.e., the left side and the right side)

of the array of bond-pads 308 that extends
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One Bevisesand Micro¢lestronisiDavicesFomaed Using Sueh Methods
configuration can facilitate pin rmtchl ng for FCl P
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d 3A. 3B, Kk
et & sEi el MigPeRRLANAD o viPsa N TS B H b dPyiEe
foMriddl usih§TRIcANg Pnéthok! Qﬂgﬁ?e 4A:- for eehhpledPh schematic side
processing can be carried out to ackage and/ or
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mimb&t Ao sThE suppor indsiber 892 8taamkaddé/lanr|m@rm§errwbstrate

Devi ces and M croel ectronic Devices Fornmed Using Such
anwifted sircuiti kpards on atleen sURRAT MemBeniFscarying m et dies

420 B3RS Gufbodhhbhf shé XuBpoft N fier 402 inoludes (a) a
fifs® GIGI?M(MS hégmgg,cblmlltwdﬁ digst dointauts 408, arfdoa phuralityl of, seicond
caacis Al hg $9o9ndrSe (Y8 APPORS N AEIde ARk and having a
p{ﬂ(g&lweéfeg r?n‘*%d,%@‘? (ﬁgg wﬁéelbfgtd?otrééés shovg} &héﬁqﬂ&@ of

to a suppo ort menber 402 can
comducive |mesi betaepndbe fisstband/at eecoraad pontactsl4@5 ranwi 406 and

cefrewponsig Peasi4d bR Riiker Sodacisn o o M thesessi: side
6?'6*?% é@&pc#lf‘ ﬁéﬂ'ﬁ@ér 469, ﬁrheffirﬁSénoBsé*&nﬁpéoﬁia&ﬂsmo@and 406

urality o rst contacts 405 and a plurality of
carecbedarrangedicirs azt&'ﬁjs fon electdcaln¢osheetiarpdoospoespending
corbtac{s on tthe hrs? dles 45‘(5] ngagﬁengr more dies stacked on the first dies

420, as described in more detail below. In one aspect of this embodiment,

the pads 409 at the second side 408 of the support member 402 are
arranged in an array corresponding to a standard JEDEC pinout. In other
embodiments, such as the embodiment described below with respect to

Figure 5, the array of pads 409 can have other arrangements.

[0027] The first dies 420 can be generally similar to the die 300
described above with respect to Figures 3A and 3B. For example, the
individual first dies 420 can include an active side 422, a back side 424
opposite the active side 422, and integrated circuitry 426. The individual
first dies 420 can further include the redistribution structure 310 at the active
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plurality of pads 409, and (c) a plurality of traces

412 or other type of conductive |lines between the

first and/ or second contacts 405 and 406 and
correspondi ng pads 409 or other contacts (not shown)

at the second side 408 of the support nenber 402. The
sider422 ahthesfirsbdigscAzit. aly t§e4tb5tea’4qd sowpodimenpdhe aetiyg) siges

180 B R . S Fa0 AL SRR AP S HEE RS e
sGp et atembet O i at FAIRRTonfiglration. dveee idpedificallyrothe ball-
detail below. In one aspect of this enbodinent,

hpé(ﬁ:{])é?f the

ppda§1Aogn<étcome§p@e@laaopogud@@tlw@@ump& Ak bally Geptes

S8 EEESTE, 0" SRl BT Bopoio 1

cghe?;ﬁcbﬁmdg Ifmtc%ddﬁ@ctm%gambdﬁsv\smb 4k pkttte $uppof eneber
e array o

43k IniatBer aMBeibeNEaRUH: 5dNE ATPSAIGIR desCHed RElcH with

r%)%c't:ggsg )gadi’&% atﬁ’i@"ﬁrs‘f"' &l srﬁf@gtfér} e BHAEheS BAtRSupport

. I'vi du irst dies 420 can
memberd402rin aa:tilffmreai dﬂrangameat badthosighiethe2ilustogtpd Jirstedies
nd i.nt

S b e S b P A 30
rﬁ%%\fé ?ﬁé?érﬂ eéﬁfré’&f&b@rf@’r%q dﬁferbh?ﬂﬁféhbﬁ@ In 8héthef ddpect

i rst |es 42 In the illustrated enmbodi nent,
of this ambodiment/dbe fmsztzdnes 4gAdanddheisegand fdiessdesnriveddzeiow

wibrisapedas el 4 e bR md Ty fostsn GBIy ppsure

tHzﬁ‘%’@?' funcﬂéﬁspr%ﬂaéﬂ?%fé@" FQSRSN Bt sePid 86 tthee olyTRAown

not the redistribution structure
gea@%&ampmdand electrically coupled to
corresponding first contacts 405 at the first side 404
[o028] he sttmrmg mmdbeto Figoe 4Bpn omieher morbosiaoedt knowu geod
as t descri

THGEIREIBIG HleSrA 10 Erec B ke B ot asgoRang T haRs 4heto form
u%r\ﬁﬁ@élt d&%ef?ﬁ%éﬁbl%sdbf fRa81d AUNit8NISHENThe individual

oug the illustrated first dies 420 have the sane
secorid gliesi4i36ncan ralse He genpraliynsimikar ttpethie dist 360e<§.escz@ed

oB3te WSSt Pl BlokSe 4155 5B, PR Sl 8heie oep. oo
fdrl &admpleetafi2Aciliaehrt BetiveesIedas e5 bERRCdidd ed4beppvsite the
active side 432, and integrated circuitry 436. The second dies 430 can also
include the redistribution structure 310 at the active side 432 of the second
dies 430. The back sides 434 of the second dies 430 can be attached to the
back sides 424 of corresponding first dies 420 using an adhesive 440, such

as an adhesive film, epoxy, tape, paste, or other suitable material.

[0029] After attaching the second dies 430 to corresponding first dies
420, the second dies 430 can be electrically coupled to the support member
402. In the illustrated embodiment, for example, a plurality of wire-bonds
442 or other types of connectors are formed between the peripheral

contacts 316 on the second dies 430 and corresponding second contacts
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with respect to Figure 4B) can be individually tested
and burned-in to ensure that they function properly
before further processing so that only known good

dies are packaged. Referring next to Figure 4B, one

or nmore second known good mcroelectronic dies 430

406 orsthecsupposhmesnbersfih dAsgordingly, ieesecopd digs AgPrare not

i ndi vi | st bass | i S [ 0 :
B sl RESBRAETY B 20, SHOEHER 48 Lol
430 'Erjeageﬁérall'yﬁ%irﬁil@' ﬁf)@héiﬁfﬁ*str tieed42@bipv ethert émbediperits the

to Fi gures 3A and 3B. The individual second dies 4éi?f’erent

seeancbQiaspt0 canrhavech shiderent senfigratipnangior inglugec
fe%tgr%s434 opposite the active side 432, and integrated
CiTclUitry 436. The second dies 430 can also include

(9931 o7 1 Referdng e 3p JSUHh AT iah BhePSvARt 8 48 fhosited
offr it stppsrt4Renibain 402 26 trashedl plwralifyeof kaskgsi 462 af Idast

of corresponding first dies 420 using an adhesive 440
padislly encapsulatingstheestarkeq sspassemplige 450astThe encapsulant

h i tabl e.nmater. ' he. .
480 oS 3 | BreSiFRLFitbatng, LbSft 6, 292 RirdCa] Stale
apbisatibAGroassd) &uehess comalntivnabimpotidntrmoldive, filpaolding, or
menmber 402. In the illustrated enbodi nent, for

aaqthepsuitablefiroeess.ty of wire-bonds 442 or other types
of connectors are fornmed between the peripheral
[002t]act sRafesriog next te drigure dDesa Q0 pariiore did2eeh thed stagked

SIS EE 15D i5nodROT B AR THBECHn TR WEheBg; o, ot st
pSHRAY kpasé the BleRrRGI ESupIBRS 820 oh tHE B2II44Ys F44 Sotheluctive

the second dies 430 are 8eneral ly simlar to the
sitless432liafsthe2epcand digsed3Bnbdeniom pottien 4§8centhedstagked

30 h i f ' ti.an. '
PSR o b5 B A 24 Rt Witner
SEINE10 Prbédds. 460 ottferdsrabsdintshts Othieocading 1G2Zpar thenopbpsrtion

402 to forma plurality of casings 462 at |east

4par of dheystankegssubasseinbiivs 4bAchay HeniliserpPugl thgh the
e%ﬁbcgﬁcc}@;\%g%%o gaf?g Sk 4%2 FRAR) ERPo S Affel Ceriidprlation
and, therefore, a grinding or removal process is not necessary. For
example, the encapsulant 460 can be deposited using a film molding
process that leaves a portion of the electrical couplers 320 exposed after the
device is removed from the mold. After at least partially exposing the
electrical couplers 320 on the second dies 430, a plurality of electrical
couplers 470 (e.g., solder balls) can be attached to corresponding pads 409
at the second side 408 of the support member 402, and the assembly 400
can be cut along lines A-A to singulate a plurality of individual stacked

microelectronic devices 480.

[0032] One feature of the microelectronic devices 480 is that both the
first and second dies 420 and 430 can be tested to ensure that they function

properly before being assembled together. An advantage of this feature is
“11-



appl i cation process, such as conventional injection
nmol di ng, filmnolding, or another suitable process.
Referring next to Figure 4D, a top portion 452 of the
stacked subassenblies 450 (shown in broken Iines) can
be renoved to at least partially expose the

thateeach ofl theomitroelectpoicodeviges b%/ﬂq fomaed 3minG the Heethods

B, B TR AT B BBl e gon o

defsB@d angi Nekcludid NEoRY B Cassemblyang0hier Totgibut of
process. I n other enbodi ments, the casing 462 at the

migipeirstionish devicesof8Phear 1 argesdinglyb Res Mheasad bsgangg the
nﬁ?rqeiéacggo%ncggglagég 8oL e‘?’nle ?l%lh‘&ﬁ‘}decc% kﬁB&n%@éches

Yy expo r encaps ['at'1 on

Thiherrﬁfr@ésas anegyuerwl bﬂm@rpabka@mglprpcmdescrrwd above with
necessary._ For l e, the enca

I
rQRIRSs tcedFlagreﬁgMé 487 ANFo Ireqyess Bégé@%%‘l{ggff@g\\/@gs that
nﬁéﬁcggnghd}&qnahggtdrewg coupl ers 320 exposed after

enove romthe nold. After at | east

iall i.ng.th t 3 .
188G ot eE8 %R, S22 P le ey o tBhalt PR gfr°a ofhyPliebtEnic
déviee( 880- conjuted ﬁﬁ'dc&brdé&ﬁebwltﬁt baotiest émbodiment of the

correspondlng pads 409 at the second side 408 of the

invgption: Thendrviceb80 cande fsmessesing ynethods ganerlly similar to

o o e 16 b TR gttty Uit o
FidifeSUAr4B| aptirtaei deviey i580scddindladé Imetajtfbatljnos generally
first and second dies 420 and 430 ca

stniarte theaindividyal rdavieesofd Opr'ﬁﬁ’o@m@ggéﬁgper %’ieﬁ‘@e “umbers
| i_snf -

B TR o i 10 g it o
desicegsa(blejlifmtshtrdm tke dndivided| alevicesi 480 utbscribad yabovewwith
rEsRACt i B e AT enEL 10 Ry CRRPD Inies ATl ATaY Of pads 500 at
tHB SERYNBC SR Lec'szSdedf' mft.?bo‘?fﬂné%@? diopl HafliRg a _different

i ncreased ause the ectroni ¢ devices 480
awiahgement r thiahy tmencannaiys afnippdend0B gbdbeddevices. 480rhi dMore

sééé@&% :ifhtﬁgg% Lol d atrg ec n?%h?e% tg tg)er Oceggggm.. or "lower"

device in a stacked mlcroelectronic device and, accordingly, the pads 409

are arranged to have a standard JEDEC pinout. On the other hand, the
device 580 is configured to be an "upper" device (i.e., a device stacked on
the lower device 480) and, accordingly, the pads 509 are arranged in an
array corresponding at least in part to the arrangement of ball-pads 314 of
the redistribution structure 310 on the second dies 430 of the devices 480.
The device 580 can further include a plurality of electrical couplers 510 (e.g.,

solder balls or conductive bumps) attached to corresponding pads 509.

[0034] In several embodiments, one or more microelectronic devices
580 can be stacked on the individual microelectronic devices 480 to form

stacked microelectronic devices. Figure 6, for example, is a side cross-
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respect to Figures 4A-4D and reduces the nunber of

devi ces that malfunction and/or include defects.

Figure 5 is a side cross-sectional view of a

m croel ectronic device 580 configured in accordance

wi th anot her enbodi nent of the invention. The device
s&ddnahvidye of & stadkadi migroslepisanic giaween F0Q incikingr ap dipper

h d d f '
migtgeBchpnl ABuEE. 580n "SERkEF (27 ARBeRr & daReh dhitlegronic
déﬁ@e aR0al MHGSp et ﬁdwérﬁﬁvwe%%m@h@%ﬁa cﬁnrbé genémlly
the individual devices 480. Accordin

snrmraertentb@ mierbelestropice dgvieas t48G @ﬂ@lrgQ% deisr%@bed above with

SRR FiaPee 4B M £° ThE (R Ao VieChth B i Mied Bt ower

deliey 4804 by 4tempRed the effecguca éduplerst aam dfhmedapp@edewce
580 includes an arra ads 509 at con

56408 10! theh ISt iR OURATBCS00m fay sagond (e 1 LI the' lower

SRR 0P, B i s o

be :Biéclg%d @0htd Qh'éerapeTbmictrgebctmnlbl desice 5&03/|btyeexpnsmg the
stacked mi croel ectronic devi d, di
el&awah@guplsr% 32PratriBecatyenside ‘gﬁ’s%ﬁ&gé@r_ﬁgﬁ% 450855 the
t
oé]}?éi‘éwcé)g%)g eqé\?i Qﬁﬁklﬁg%e 6“21\(/»’% g&?ﬁ@g.ﬁ?@%\hg%sv I(r:)o(;t shown)
Oﬁfbdhb&.(b[:mﬂ devive 380e; ordbe ietectd@d) couplers 320@muihegsacond die

430 Tr 8568 hminaled i Ao andithiil deficedirt 1 b 28R i the
s&fond &‘lg chﬁﬂ' Pidddmidr %n%ddiﬁfe%[é? tid fiedeldtironis 88¢ces 480

di es he devi ces 480 he devi ce 580 can
anhdi58Pesari be Istabked tpﬂforeathet @rssﬁYndeé&OrGFdQurec‘lﬂJ)pBé}% apddhe

. g., d d
devies da0atenynadated oor S, 4 putaIREe AhoRRERES drfices
580 dHN BeNhitddMIdefd cBespaRdihgedeviGst) 48aNinbthes iaskmtlyod00
the i1 ndividual m croel ectronic devices 480 to form

illystsateddn migureetldct r oni ¢ devices. Figure 6, for
exanple, is a side cross- sectional view of a stacked
[0035] oel elotseveral exebodimests) a fik madenal G cqrpbe deposited into

1A STeGPDUEPONG UPREL ABUCR AR S T e iy Cechagel " Fhe fil
n%?éﬁﬂ%ﬁmﬁ%c@l@@ inRYrilfoDMRestatked device 600 and protect
the components of the upper devicé 580a and the lower device 480a from
moisture, chemicals, and other contaminants. In one embodiment, the fill
material 610 can include a molding compound such as an epoxy resin. In
other embodiments, the fill material 610 can include other suitable materials.
Depositing the fill material 610 is an optional step that may not be included

in some embodiments.

[0036] One advantage of the microelectronic devices 480 and 580
described above with reference to Figures 4D-6 is that the devices 480 and
580 can be stacked on top of each other. Stacking microelectronic devices

increases the capacity and/or performance within a given surface area or
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simlar to the mcroel ectronic devices 480 and 580
descri bed above with respect to Figures 4D and 5. The
upper device 580a is coupled to the | ower device 480a
by attaching the electrical couplers 510 of the upper
device 580a to the electrical couplers 320 on

foodprintd dics esgmple, twiken dher UPRRIV MieroglesaONIG d@m@r 580a is

SGERBY R 1454 Yo PRI B 985 0 e

déVic€ 4303 i8Gattdrhedaber bimmaboam,: the uppar %lmdémro@m dedce
side 432 of the second die 430 in the

58Qads glrrtdcallyant opreatly cruPEdalding Girlt E@%fdcwg ?wowsing
SI§H9‘@?}\U%%§ s'(i)JEl%tc %‘P@é oﬂ%é%ﬁ‘céﬁ%@sr@r the el ectrical

secon ma be elim nated

[ o RAGhEk38al Y 658 Blcfod W6k UBo' BRd 580
nd 5@5 f gd%l A4l 5 n . he

dEE GRS %Hdv@mvﬁthdf?éfe@éﬁcé’f&@ Fagateb&D-6ars bmasttaek@tbctncal
before the assenbly 400 (Figure 4D) is cut and

C@@)B@eé7@wda5é0,sra$@@p&‘(€éﬂ anepposgifiang @b%ﬁrQIQIrtBﬁ|ftr§t and

SRl AT 099055 BS54 Bertoge o s

fadtliresig ahatl the foofprirt 4D.the08Ricked ndé\ﬁ&@f@(l)o is reduced as
enbodi nents, a fill material 610 can be deposited jnto q
,,@a an

comparac witheanventional %ﬁ@@d devices sigphas e deyices
168\ffld:s€fra#§&) gr? F}ﬁ\gr 31 3 whe E' %Idgﬁgaﬁﬁgoeg#éaaﬁﬁ)o%t’(ﬁ of the

ntegr i V|ce rot ect
dreemmmermrsmm‘lng ltiee dpgterintl ef incierdeéctranic ctelve:elsomepartlcularly

devi ce 480a from i stur chenmical s, an
inaRAItAlHIR &Rl SONRS JAIBAS BB ORI S e FRIE AP Sucls diiergithere i
| 440l
o RS AL (b e R TRRII S orAy R Yoo
suehndevicéside ot her suitable materials. Depositing the

fill material 610 is an optional step that may not be

[0038] udedstili Aansese featans] ofrid microdestmicdeviges aB0tdrel 580
m croel ectroni ¢ devices 480 and 580 descri bed above

deparibedenbe s ise thal tPPdDﬁ'@!@U@MVIC@St‘ﬁ%ﬁ andeS3L GARCRE Jegted
aﬁh&g%gga&:ﬁg‘%nﬁebgfo?& l%‘f’éic %vﬁﬁ;ag eOb s fe%tﬁfé‘,é“ﬂwat

onic devi ces creases capaci ty and
defective packeged devicea oynvm detedtad arar emloded from a stack of
devices. Therefore, stacks of microelectronic devices can include only
known good devices, which increases the yield of the device stacks and

reduces the number of devices that are discarded.

D. Additional Embodiments of Stacked Microelectronic Devices

[0039] Figures 7 and 8 illustrate stacked microelectronic devices in
accordance with additional embodiments of the invention. These devices
can include several features generally similar to the devices 480 and 580
described above with respect to Figures 4D-6. Accordingly, like reference
numbers are used to refer to like components in Figures 4D-6 and Figures 7

and 8. The devices described below can also have many of the same
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footprint. For exanple, when the upper mcroelectronic

device 580a is stacked on top of the |ower

m croel ectroni c device 480a and the | ower device 480a

is attached to a circuit board, the upper

m croel ectronic device 580a is electrically and

adpantagey asothe devicest489 andchfQ desaribedvabovetwitlsiregpect to

m&mfpcgntly nore surface area on the circuit board.
eature of the m croel ectrom c devices 480 and

580 descrl bed ag&lve with reference to Fi es 4D-6 i

[Q04Q] ¢ heFlgLER t fi BIRigelSs & %n‘éf'oﬁfi'@ clional view 'of a

FESRISHANE oyt P11 08 PO gl S e
dedimema@ejegbgbed aabdvegwuherelsgecihgi Figuerefdint pTIneltdayfce 700
t t evi ¢ is r e

dltars Bior O pekis Ab0y nquivebdn 16aEia deise 7b atités opg or
ngﬂ? adBRiohkl Usiks abﬁQchéB Hod4hé %@cdﬁ‘tﬁr@iet lA80s 9h d8T stacked

50 are outboard of the dies . Mnimzing the
cbuﬁgm‘atmm oMone spesifically,otiecdedoe CEQQ uml\cms iacthirsk dig 710

i mport in,cell ones, , P ot h

gooaufb?glg%ﬁeqeev'?% Ghed' to E@né?@ sl&ifel %%2 e‘ﬁé rc&ggd die

4Bbe THeZ thirefl diBl TI00848 HidlGde anEHINE IS 718 A'backside 714
devices. Still another feature of the mcroel ectronic

oppesitecthesactivenside 80 2. dEke actiaisideokR issattashed; tedhe second

oA 8 93 50, AR G G By Yt anc

pluealityr6f esterhdlt corﬂé&t%CVﬂseaﬂOm'é(mde dsidé CER2 cami eRectrically
det ect ed and excluded froma stack of device

cquprledto cerresparding slegliieal souplars &Rp@rum wnéame 430.

include only known good devices, which increases the
[q044|]d of anbee Beisi a@aa;halwsclwmmuc emiﬂace@ss@cmrmlewem of a

rded., D. Ad I
nigroalectiob #ere AU i BfcdaBue vl P Bt ErhdRRlcht of
tHd Invehfich.e Thbafdiisd 800 canligsilidoRevee Yéatares gkenerally similar
accordance with additi onal enbodi nents of th

td theedevicas 4B0&R/ 60 idessribed abpwe (withe respest é@ Fﬂg,iaeaﬂ& 5,
o805+ Rbeliye fné prisiRA s e frd g thdne devee aoo

héﬁé%ldlmﬂéns froirk the efeingaarent rofnther firstidie llEZfEJdlrt ther diaerces
li ke components in Figures 4D-6 and Fi g

480/480/700 More specifically, the device 800 includes a flrst die 820

having a COB configuration rather than the FCIP configuration of the first die

420 in the devices 480/580/700 described above. The device 800 further

includes the second die 430 on the first die 820 in a stacked configuration.

[0042] The first die 820 of the device 800 can include an active side
822 facing away from the support member 402 and a back side 824
attached to the support member 402. The first side 820 further includes a
redistribution structure 810 at the active side 822. The redistribution
structure 810 can be generally similar to the redistribution structure 310
described previously. The redistribution structure 810, for example, can

include first peripheral contacts 816 proximate to a perimeter portion of the
-15-



and 8. The devices descri bed bel ow can al so have many

of the sane advant ages as the devices 480 and 580
descri bed above with respect to Figures 4D-6. Figure
7, for exanple, is a side cross-sectional view of a

m croel ectroni c device 700. The device 700 can be

fietrekie aazq/asd ralectricalty coupleddoicosrespondingceoniactsaify en the

stbbi ARERREG 108 upid it ts s S GoRl sufionis Tobpgetors.
vh@clsetstﬁﬁj peﬁpﬁéral htadld B16 8Aathedsdsort HRCAGO ¢4n bl be
second die 430 in a stacked configuration. Mre

elgsdically coupled tnibedirst eentacts 401 LsiRgSagondiwire apedsz #42 or
tt hed t th t d
offbs uftaBR T ¢ 430, "The third die 710 can
d t 712 back
LT o The BRkicer e (b ndldadia SBint- Sl 4Golkctesn the first
diif,I 820 the ddtdndedienuBo. diThe 48shd Eﬁ%Hmbéﬁ nﬁHI@dJ aGirseside

further include integrated circuitry
8pRum gbntagt withdheachise sidmBa2 0f tPBlBrS&dIQ &%0 a@du axsemruie&de

o350 an 2ok W {reChacl SR AL e SRR 4 T he standor

850 WaELS attached @ thekitst 6 B20BANT s6EsHR] 6ic0430 Withta elRdble
view of a mcroelectronic device 800 in accordance

aghesive tmaterigh ook shewnbdi Thestayid-off @85G s siradote spaee the

SERAT 0 SPart Bt 88 AL BlCha) SRR T itgsBonas 842

cah eixtareispetiieenthEifist geripHaralbcontactd 316 dre theefitst didl 820 and
The arrangenment of the first die in the device 800,

copaeRidingicontacts #069n the sPsrJBREber 402 hEhe stand-off 850
éﬁ%ec}geya?aggw Itaé%%e ?é 700. More specifically,
e I NCl U

eVl ce es a first die 820 hawngaCCB

iguration rather than the .FCLP confi .

G P o o hETRONRL HourllobescuBBial et specifi
efAREimBRE SMecinvéhforl fave b déseritel hetdit ifoid perpokes of
second die 430 on the first die 820 in a stacked

ilgstratiour byt hat varipue modg‘tcaap@s gnay de Mmasdeguithedt gewiating

AP Fveiiafy AELEXTmPIE one?OF i SR AR ey be

stdtRed @mﬁhétdeméseh etieh.of the e‘mwcﬁilm%hda%d@éiﬁltfedréﬂwre to form
stlar(]:ﬁiatliJ d((ieesviges having three or more stacked units. Furthermore, the
devices described above may have different arrangements and/or include
different features. Aspects of the invention described in the context of
particular embodiments may be combined or eliminated in other
embodiments. Further, while advantages associated with certain
embodiments of the invention have been described in the context of those
embodiments, other embodiments may also exhibit such advantages, and
not all embodiments need necessarily exhibit such advantages to fall within
the scope of the invention. Accordingly, the invention is not limited except

as by the appended claims.
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redi stribution structure 810 at the active side 822.
The redistribution structure 810 can be generally
simlar to the redistribution structure 310 descri bed
previously. The redistribution structure 810, for
exanpl e, can include firgst @ﬁ%ipheral contacts 816
proxi mate to a perineter é&@ n of the first die
820 and electrically coupled to correspondi ng contacts
406 on the support nenber 402 using first wre-bonds
I/9¢¥& cRiimot her sui tabl e connectors. The second

peri pheral contacts 316 on the second die 430 can al so
be electrically coupled to the first contacts 406

conndot or & backagBiRASe aaort eRieR PaibEd -

stand-of f 4 5’95%86%%%&%% fgréiigogdﬂi rﬂemr%ﬂéuﬁ@e

second di e The stand-o O can include a first
si de 852aifirstbmowio tgomdt microelestronicalig iatiacbed tofthe |$elpport

first die 820 d d d t
the back si do BMBe, i Ness i fobidia, a6 2o side.Ad giback
850 can be att@ﬂée@ggﬁsﬁé‘%% SéfiveisRieB 29 fﬁ@fj t%rt‘?ﬁiﬁﬁﬂ at the

die 430 with a suit esive nateéri a

shown). The st aotiveosideSegrated zueu:imrpemmmllylwupled to the
second die 430 apart fromthe first die 820 so th

the first wireflifSdgemng: agda dist e"ﬁél“%@?%hsfrlﬁl%tufq’ @ithe
peripheral ~cont gﬁ\gess%%%{g(@etfn% {%lbracﬁd it rﬁ;%ﬂ%,gzﬂgplfg to the

corresponding C acts e Su por

The stand-of f R temainaband ahe sappartahbribes dirtailyewherein
device. Fromthe foregoing, it wll be appreciated

that specific thenfiesdiragistribusion: steuctureeradigifibutescthpetignals

that vari ous. risi e BEL Ry . tiset Sl oriet Bhacts

devi ati ngg QA RAoWAY§obY %lcrgélécﬁéﬁﬁpdhé hQﬂﬁgOén active
nore additional devices nmay be stacked on the devices

in each of thesideband @eback diskecopprsiteathevactive sidemwherein
Furt her mor e, N6 SERUL B ealeoet i 95y A stacked
T
context of paist facirigatheesippbrinerdrabem thé secontidie thaluding
elimnated in gtshe%t)nd terminal at the active side, integrated circuitry
electrically coupled fo the second terminal, a second
redistribution structure at the active side of the second
die and electrically coupled to the second terminal and
the support member circuitry, and a plurality of electrical
couplers attached to the second redistribution structure,
wherein the second redistribution structure redistributes
the signals from the second terminal to a larger array of

second contacts; and
a casing covering the first die, the second die, and at least a

portion of the support member.
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enbodi nents. Further, while advantages associated wth
certain enbodi nents of the invention have been
described in the context of those enbodi nents, other
enbodi nents may al so exhi bit such advantages, and not
al | nbod nts nee nece ril.y .exhi b|t SUuc

advarkt age (pa}cgppe W'ﬁf%e% géswge&f g fW\rl'gﬁ%'Pon

Accor di nghye gEf\?e Fl@\éedftthérﬁrétsdla% ahiﬁge heth ﬂ?@%t sid@Sof the
by the appended ai s claim

packaged micr oshppdmtonembee\andethecﬁmprredlstr@utlanﬁmmre is
menber havi ng support msrrber%il rcwtry f| rst _known

good ni croel ecElesHically; coupled nde et fis Lﬁ}wpﬁ member

menber, the f|r cluding an active side and a
back side oppoBEEa%ltﬁehdéﬂactlve side, a first term nal

at the athe secmdiaedustnbaﬂmtsadcmrewetec;noeillya;bupm toythe
coupled to the first termnal, and a first

redi stribut i onSeeoRd SUPROTAMEMBEr GRAAGIS. si de of the
first die and electrically coupled to the first

term nal and the support nenber circuitry, wherein

the &irst Th@cbaiikbgbéfmléfbeffédtﬂﬁ‘wU@vub@@f%taf mbuvmeréuhe
signals fromthe first termnal to a larger array

first contrm;astuvea&decnfrthelfm%ivmeg@@djaeeat tﬁetf@:ﬁrﬁbﬁld@ Of the
di e havi ng an actlvi e and a back side opposite
the active si d&8YPRALMENA eEhe second die is attached

to the figsd leHtereﬂﬁtrﬂ)lﬁlbﬁcéiﬁ%tu@o?hﬁ:k@\é%aé 'pRJ?aﬁWCdT firSeball-

the back side of the second die 1s facing the support
menber, the sepadd aifemgeddhiadfirsy baial—pmbmmaly taephirality ofiffirst
the active si de,

rated CI cuitr el e
coupl ed to the p§59€?lrd” ceptactt agegg{eéﬁrdpor%on o(f?he first die,
redlstrlbutlon f
. eI e\&{ 4 Calﬁ:flmbcouaﬁr%f Wemindl€ t8cokie gpondmg

second die and ed to the secon
termnal and first ball-pads and/or flrst peripheral contacts, wherein

the first ball-pads are electrically coupled to
corresponding first support member contacts; and

the second redistribution structure includes a plurality of
second ball-pads arranged in a second ball-pad array, a
plurality of second peripheral contacts at a perimeter
portion of the second die, and traces coupling the
second terminals to corresponding second ball-pads
and/or second peripheral contacts, wherein the second
peripheral contacts are wire-bonded to corresponding

second support member contacts.
4. The packaged microelectronic device of claim 1 wherein:
the back side of the first die is adjacent to the first side of the

support member and the first redistribution structure is
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the support menber circuitry, and a plurality of

el ectrical couplers attached to the second

redi stribution structure, wherein the second

redi stribution structure redistributes the signals

f th d t i nal I :
{rom the SecondLBem lecl Bt L7 2l " ibooRts ABfhoer
second die, angyffpctseast a portion of the support

menber. 2. The packaged m croel ectroni c devi ce of
clai m 1 wher stcund fedistdbition sirdetucd ist glectrically caupleddo the

adjacent to the first side of the §u§gprt menber and
the first redi §?‘f9ﬂ5ﬁ?‘i‘?ﬂ?'§meu"&}?‘?fr@q§ e trically
coupl ed 1t Nidrb&iBbtrSHIEP YckicZ® MiRther CEBBRSES yén@.téd?ﬁoff

second redistri on structure is electrica

coupl ed to thebemthes figtadie arehrites seoonddlis, wBereimdhe
packaged m croel ectronic device of claim.1 V\ﬂer?i n;

the active si dirsbdia aed speand diecanesatiagheddaithe stantdsoff.
first side of the support nenber; the first

redi stribution structure includes a plurality of first

bal | 5 padyhaipagRaged hicrdeldotroniddévic® ad claimaywherein:
plurality of first peripheral contacts at a peri

neter
portion ofhet hack sidetofdthe, firshdie isradiacertdagheftist side of the
first termnals to corresponding first ball-pads
and/or first p%ﬁ'ﬁ’ PEMRnt acts, wherein the first

bal | - padsyar firstlr&disribtibh sttRHUreaHcLEes GOPIESIRY M ififg ball-
first support nenber contacts; and the second

redi stri buti onpads acangediinel firgt bakk-ppdiarsay, tasplofality of first
second bel |- PaS SLARIESHatR & SSERREie T A e
ggLLFFLSr . hgor bh@ s dipiRG ARE fisEer@itthis t6€B8fresponding
first ball-pads and/or first peripheral contacts, wherein
the first peripheral contacts are wire-bonded to
corresponding first support member contacts;
the second redistribution structure includes a plurality of
second ball-pads arranged in a second ball-pad array, a
plurality of second peripheral contacts at a perimeter
portion of the second die, and traces coupling the
second terminals to corresponding second ball-pads
and/or second peripheral contacts, wherein the second
peripheral contacts are wire-bonded to corresponding
first support member contacts; and
the microelectronic device further comprises a stand-off
between the first die and the second die, wherein the

first die and second die are attached to the stand-off.
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second term nals to correspondi ng second bal |l - pads
and/ or second peripheral contacts, wherein the second
peri pheral contacts are w re-bonded to correspondi ng
second support menber contacts. 4. The packaged

o1 GeBor °t AiKBgRa o Qbalio Bk Aebic BREMSINECY oTde o
the suppgrduppereentit Hdving éu;%or[ Rtbrabé &Ikﬂmt%mcludmg a

structure is electrically coupled to the first
support menber firstosidect 3 ; sedonds sidn doppositet the irsbrside, a

structure is el ically .cou
support nenber P g’éﬂ('té(c? f¥%{ &H{p r{pgrlnb ectﬂ"\?%%?cat the first
devi ce furtherg rﬁo‘S%S s @\Nﬁf libpolt eieRRiert §ds at the

first die andt esecond erelh the first die
and second di esacendsideched to the stand-off. 5. The
packaged m croel ectroni ¢ device of, c

PhcKhack 81t ERowhoatd miorapieciranis i clieched 1piibe support
first side of Hlnﬁ'pbé?‘@l‘?é’mstm%fudlﬁ%?nfdcﬁﬁ% side and a hack

redi stribution ucture 1 ncludes a ura rst

bal | - pads arr gisgedppbsite fthesactha lsideqada dfirstiternainal at the
plurality of first peripheral contacts at a perinete

portion of theaglivesidg; integrairf cireuity elastiigallyFoupled {0 the

andror 1 rst pOrteERLERCERT o Pt (aelisttioar 8RRy at the
peripheral conhagje sRieCoftheirSodideshd @lec@rmramge%bgpwdnt@ the

first support member contacts; the second
redi stri buti onfiest rte:mmabanddhe@e@panphamarto}rcuttry, wherein

second bal |- P2, Bk Had o, SREfR RS Yool
ggLLFFLSr t hpor FroRMHY firsherafieang adbfyerditfhy 6ff86contacts;

a second known good microelectronic die having an active
side and a back side opposite the active side, wherein
the second die is attached to the first die in a stacked
configuration such that the back side of the second die
is facing the support member, the second die including
a second terminal at the active side, integrated circuitry
electrically coupled to the second terminal, a second
redistribution structure at the active side of the second
die and electrically coupled to the second terminal and
the support member circuitry, and a plurality of electrical
couplers attached to the second redistribution structure,
wherein the second redistribution structure redistributes
the signals from the second terminal to a larger array of
second contacts; and

a casing covering the first die, the second die, and at least a
portion of the support member.
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second term nals to correspondi ng second bal |l - pads
and/ or second peripheral contacts, wherein the second
peri pheral contacts are w re-bonded to correspondi ng
first support menber contacts; and the mcroel ectronic

devL 5 AT GSMBEISR e B P, AR A By o

sapsore aReRbei Pady Qt athba§ék§t5hd @iddendit@es i farray 6f shpport

packaged mi croel ectronic device, conprisin a support
mesniben pats/amangachinoa patterbesrrespanding to adEl RpiCut.
first side, a second side opposite the first side, a
plurality of first support nenber contacts at the

firsg, Si?gesrﬁigébe?%&kdﬁléhbb%efgfc%iﬁP@Whe?&Hber pads at

the secon Irst known good m croel ectronic
di e attactied sewonde redippibutionnstrbeture t imeludessta d:lerallty of

including an active si nd a back, side o
herive oide aseearkt DellmARRATAIGSGhin S.eeeerer Bplrpad aay.
integrated cir t c I t

QHgn g? ifi H{é f@g%ésﬁpf%gpefé%tﬁéﬁl 86 uplers are

first term nal I'rs ut1 on ruc ure

at the activeagtactedfo tdreedporplinglsecartball-patis;iarad | y
coupled to the first termnal and the support nmenber
ci r cui t r ythevpdyrality of heugnart tmeadest padsutat othes segendr gide

Targer  arr ay oo aftay el SbbO mahBh bR hdhgtdin =

m croel ectroni ?aﬁém hayiresparidiagt i ate ledistle imnthaat b@@k the
si de opposite the active side, wherein the second die

i s attached toatrangéinest ofisecand hak-pads énithe second ball-pad
configuration such that the back side of the second
die is facing®/A¥ support member, the second die
including a second term nal at the active si de,
integrated circuitry

9. The microelectronic device of claim 6, further comprising a

plurality of electrical couplers coupled to corresponding support member

pads at the second side of the support member.

10.  The microelectronic device of claim 1 wherein:

the first redistribution structure includes a plurality of first ball-
pads arranged in a first ball-pad array, a plurality of first
peripheral contacts at a perimeter portion of the first die,
| and traces coupling the first terminals to corresponding

first ball-pads and/or first peripheral contacts; and
the second redistribution structure includes a plurality of
second ball-pads arranged in a second ball-pad array, a
plurality of second peripheral contacts at a perimeter
portion of the second die, and traces coupling the
second terminals to corresponding second ball-pads
and/or second peripheral contacts, and wherein the

-21-



el ectrically coupled to the second term nal, a second
redi stribution structure at the active side of the
second die and electrically coupled to the second
term nal and the support nenber circuitry, and a

I I f el
Cecond roi st PReISn @ - SREEH® GRSy wiee elifoher o

redi stributi OnC§Fré§‘§6ﬁH|ﬁg gggd,ﬁd bhlpaas. the signals
fromthe second termnal " to a |arger array of second

contacts; and a casing covering the first die, the
seco di and at | east a ortlon support
renbdt  heTRirdies GG dEKisRa! AT LQwBkTeina m 6
wher ei n tggeﬁ’tls't‘ EIN g'é}ﬁ difa |§%9F5?'{g%d'fﬁ'§3ﬁr‘st Bafermakinghe

second si |nc S an array of support ' nmenbér pads
arranged the Qecpmd leailhpad araype adianged in thelfiSEGatiemout .
8. The m croel ectronic device of claim6 wherein: the
second redi stribution structure includes a plurality

qgconigg%, é\géttrﬁﬁ St?@ﬁg? of C?EI?‘FQ?W%&%'A e Llectrical

array 'ty o ectrical

cO@IBHELr SttabhRed abt aphedpdmdingr sespeddballpadsoate completely
bal Ieggads and the plurality of support nenber pads at

engrsaskindhe caisig. i ncl udes an array of support nmenber
pads arranged in a pattern corresponding at |east in
part to the arrangenent of second ball-pads in the

secong ba*l'hepﬁﬁ’cro@fe‘bﬂ%nlcgdeﬁ%é of Q,‘lélﬁi qQt Wharsindayilegst a
of claim®6, further conprising a plurality of

pewtmtofutbalelentuq:almos:plmsupttedhed:ta:oorrespmdjn@gesmbaﬂ pads
nenber at the i de of the support nenber.
argoat '?ﬁ%t ’g?%%‘&‘?sr%ﬁi?‘ léé\/ﬁlee CHING| ai m | wherein: the

first redistribution structure includes a plurality of
first ball-

14. The microelectronic device of claim 1 wherein the support

member includes an interposer substrate.

15.  The microelectronic device of claim 1 wherein the second die
is electrically coupled to the support member circuitry without being directly

electrically coupled to the first die.

16. The microelectronic device of claim 1, further comprising a
third known good microelectronic die attached to the active side of the
second die in a stacked configuration, the third die including integrated
circuitry and an array of external contacts electrically coupled to the
integrated circuitry, wherein the external contacts are adjacent to the second
redistribution structure and are electrically coupled to the second

redistribution structure.
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pads arranged in a first ball-pad array, a plurality
of first peripheral contacts at a perineter portion
of the first die, and traces coupling the first
termnals to corresponding first ball-pads and/or

fi i\pher al tacts:. ' .

e 471 bbvTeueRane o ie blRs BRTPH ey o

second babh-ipgipodér s68StFhtk naludfiBdfildtIdidd)ad s¥icohd. side
a plurality of second peripheral contacts at a

perimeter porbppositd theefirstcside, @ @luraliy of Hirsk interposer
coupling the second termnals. to correspondi ng second
bal | - pads andP%’Ftaé’gb%%la \"'i'aim'e?fa?e IE&FQ?S n?f’rﬁa&s at
wherein the ifdt! didfe Ohn@ ! PlUrh R ofCitepESEr Pags at the
attached to cg{r#ggégoér%?’ngnge{grﬁgé@gl?-pgegg 11.B The

m cr oel ectr oni secewd sidepf cl ai m 10 wherein: the first

ball-pad array is arranged in a first pattern: and. .
t he second fissll knaywy gaed agiciaglegtionic die faghed o erirst side

her ai n the ol Beihe dferoaser, RdbErdlBy 167 st She!iftiding an

correspondi ng aepandideabjaeads terthe cirspsiiecbf the notesmaser
in the casing. 13. The mcroel ectronic device of claim

10 wherein at bdbsirate, apback sideopppomitecthe: aetivaaside, a first

I it d.t i. : d. ds.. .
ore at Teast pHFCTER Bty BBEACtIN ootien nbtediafdRf By
The microel ect é@&itrfc,iaquw@pl@a o ahé firstherminalt Bad a first

support nenber includes an interposer substrate. 15.
The i croel ect resfistibdtion struoture lahithe active: sisienancelectrically

d di [ | ect.rj Ly, | ed t . {
membor ci roul { POURBHNBLANB ARG TBTRERL 137 SPECTR dbjergeser
coupled to thec&iitraétsdi e. 16. The mcroel ectronic

mi,

devi ce of cl ai Grther conprising a third known

good m cr aedeponddiowrtigeodtrhigndedelctranic ldie attached o dee first
of the die in a stacked configuration, the second die including
an active side, a back side facing the interposer
substrate, a second terminal at the active side,
integrated circuitry electrically coupled to the second
terminal, a second redistribution structure at the active
side of the second die and electrically coupled to the
second terminal and the second interposer contacts;
and
a casing covering the first die, the second die, and at least a

portion of the interposer substrate.

18.  The microelectronic device of claim 17 wherein:
the first redistribution structure includes a plurality of first ball-
pads arranged in a first ball-pad array, a plurality of first
peripheral contacts at a perimeter portion of the first die,
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second die in a stacked configuration, the third die
including integrated circuitry and an array of

external contacts electrically coupled to the

integrated circuitry, wherein the external contacts

are adj acent t cond.. j [ ' r .
and are el ect rSEQFF%?Se o%%gaéﬁgé?k%t l%@ﬁ)nﬁags & cUﬁ'BE;'S&\dlng

redi stributi onfisk rigitpdds and/or firsbpelipBesl contacts, wherein
m croel ectroni c device, conprising: an interposer

substrate inclthdi ndirst f baliipasisdearen sleetrigally deoupled to
opposite the first sid Lurality of, first

i nt er poser coﬁ?ré%?%orﬁﬁ'ag ﬁ"%"ﬁ?%ﬁq _ °8Pt3§t'°‘caﬁ‘8

I Nt er pOS efj, L HUBRHS ré&istr%ggoﬁ' t%ﬁ%lct%i’éjeincﬁﬁ%sa_a ep_Iurglity of

plurality of 1nterposer s at the second side;
first known gosecand bakk-bads aom@ingediie assecaniddoblkpad heray, a
first side of the_interposer suybstr e first die

te, .t
including an BRalK o Reepbe %%ﬁ‘éaffqﬁr%‘t?sﬁ’%ﬂé“eter
of the inter poﬁﬁﬁions%?sﬁ\%aggc?ﬁd PREK s GrIROBbLSIIAG Ghe

active side, a rst termnal at the active side,

i ntegrated cirgacdrid/ teghipaly ite atdryespondireyl sezohteball-pads
first termnal, and a first redistribution structure
at the active 8ndiorsegond qaripheral gontagigpwbereip thesecond

first termnal _and t f inter r ont : .
second known gBSH&Fﬁ’?f §8 bé%itt? o%fg Cw@(lg-:o%é\td £ gcg)e 38{%3?%%&@
first die in gegdfinesipessf éantadtsi on, the second die
including an active side, a back side facing the

i nterposer substrate, a second term nal at the active
si de in rated circuitry. electrically caupled to
*he " 48condhe rarimsiSstionic detish st ldimcf ety
structureyafs 1N i e aSHsPpstisineanad

el ectri ca}ﬁﬁ%gﬁ%?ggu;égrﬁyﬁg%g@?gnd term gal and the
second i ntrer second alkpad Beay is arranged in the first pattern.

20. The microelectronic device of claim 18, further comprising a

plurality of electrical couplers attached to corresponding second ball-pads.

21. The microelectronic device of claim 20 wherein the electrical
couplers attached to corresponding second ball-pads are completely

encased in the casing.

22. The microelectronic device of claim 20 wherein at least a
portion of the electrical couplers attached to corresponding second ball-pads

are at least partially exposed through the casing.

23. The microelectronic device of claim 17 wherein the plurality of

interposer pads at the second side of the interposer substrate includes an
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and a casing covering the first die, the second die,
and at |least a portion of the interposer substrate.
18. The m croel ectronic device of claim 17 wherein:
t he first redi stribution structure includes a

aBay | hleaPrer bAGF aPngerfl) S PRI RSMSPo bl 15'a seDEC
{_acts at a perinmeter portion of the first die,

and traces coupling the first termnals to
correspondi ng first ball- pads and/or first peripheral

cont erein
el ectfi caﬂq’g @ﬁ%?'@ﬁg?'&'c 4 "Feesop;oq% aﬁlfpg?er comprising a
b!
oA e OO 50ars PR BLOREERAIE phppkenpads o
ther secuyeidside ol treeintergobat Sulpsichatarray, a plurality of
second peripheral contacts at a perineter portion of
t he second die, and traces coupling the second

ter ngal STh rﬁ‘&Fcfeqcom}qb %vﬁ%c&'@aln?llz WHRin PRYond die

secon perlphera acts, wherein the second
ispeldddiedligl cogpledctcs tiag eintdrpesd@ordbsirate adthbet ey rdirectly
second interposer contacts. 19. The microel ectronic
elgstricadly 6pupleditmthg fifgialiei n: the first ball-pad array

is arranged in a first pattern; and the second
bal | -pad array is arranged in the first pattern. 20.

The ggcr 0?h8%fd?@él@cﬁ6r‘f bC@e\ﬁée f adiad 87, ffurkéeomprising a
conprising a plurality of electrical coupl ers

tharck kioored gaodt diie edtacheid rtg thec anliven side- phdle segondTde in a
el eﬁt ro

stcked oaliplabo BRdhis di inauiiich S3eeted HipUEY and priamay
ofjr%kﬂerrﬁ’é\déo é@tscélgli’ﬂn@gﬁ‘%ﬁouﬁ at%eﬂl\e' mtddiateceir@diry 2@herein

e mcroe ectronlc |ceo claim 20" wherein a
tHeeasterreal contacts are adjacent to the second redistribution structure and

are electrically coupled to the second redistribution structure.

27. A microelectronic device, comprising:

an interposing structure including a first side, a second side
opposite the first side, a plurality of first interposer
contacts and a plurality of second interposer contacts at
the first side, and a plurality of interposer pads at the
second side;

a first known good microelectronic die including an active side,
a back side opposite the active side, and a first
redistribution structure at the active side, wherein the
first die is attached and electrically coupled to the
interposing structure in a flip-chip configuration;

a second known good microelectronic die having (a) an active
side including a second redistribution structure and a
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portion of the electrical couplers attached to
correspondi ng second ball-pads are at |least partially
exposed through the casing. 23. The nmicroel ectronic
device of claim 17 wherein the plurality of

| nterposer pad?l esli%eoﬁe%‘i’é’tﬁrig'Id?%@ﬁe@%&e LRLERRPSEL  the

substrate incl array | oser pads

arranged in a pedistibutionrsteshmedand (bpadatkSide opposite the
pi nout. 24. The m croel ectronic device of claim 17,

further conpri @ch¥e sidey whemein thebaek side ptthe secqndkdie is

| ed [ ' , )
St o or ERERR B DCARE o P 3L o Bon that te
m croel ect r oni gedend Feditrivitivnnstiuctufe sefatind awag sl the
die is electrically coupled to the interposer

substrate withdterpasing) ditrusturey andcctwhereln y theumesgnd
to the first die.. . ..The mcroelectronic devic f
claim17, furt FESEBHIPR USRS BT FleBicNoidef to the
attached to theyaridsify strd@upd: dnide second die in a

st acked confi guralt:pi; gn® t%qe tuhi’rd di e i ncl udi ng

i nt egr at edncencapisulant ab teaesh partially ercapsulatingdhe first die, the
contacts electrically, coupled to the integrated . )
circuitry, wheS8fpnd idig. éBE’e@hiﬁaSécﬁth&ﬂ@g e?? etﬁﬁd'jnéec@ﬁ%mg
to the second rs{erg ﬁfréi bution structure and are
electrically coupled to the second redistribution
structure. 27. A mcroel ectronic device, conprising:

an interposing structure including a first side, a
seco”8- si d&e misperieeteonindevicesaf alaige7 whereinal ity of

first int r, C tS. | u ' f 0 .
|t or pooe LIRS dieS Pl s irftPgefed iy, #8 Lo 76 Rminal
plurality of i sletmafgcoRpitl ®fthehategi@eanircaitye; a
first known ?ood m croel ectronic die including an

active si the firsd rediskitgition sipyabudiet inctudesar piwralityiaddirst ball-
and a first redistributi,an sf.r%lgt@”re t the a

: : 2 i r ﬁJtrri:\I}{e of first
side, wherein PRES &iangeddnea Yr@hd P y
el ectrically cpdpbRéEral BohtdRts at a perimeter portion of the first die,
and traces electrically coupling the first terminals to
corresponding first ball-pads and/or first peripheral
contacts, wherein the first ball-pads are electrically
coupled to corresponding first interposer contacts;
the second die includes integrated circuitry and a second
terminal electrically coupled to the integrated circuitry;
and
the second redistribution structure includes a plurality of
second ball-pads arranged in a second ball-pad array, a
plurality of second peripheral contacts at a perimeter
portion of the second die, and traces electrically
coupling the second terminals to corresponding second
ball-pads and/or second peripheral contacts, wherein
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interposing structure in a flip-chip configuration; a
second known good m croel ectronic die having (a) an
active side including a second redistribution
structure and a plurality of electrical couplers

attached to oy rsfiahy | G dgn sy UGS 3RS hoiid 1o

back si de opposi ctive si erein

side of the seeomndsportding sticbadhdshitpadsheahdckhei decond
of the first die such that the second redistribution

structure is fRerpherahegpntacis aewirerhandess i gorresponding

structure, and wher in the s redi stribution
structure is ePEEYY E‘é?rpfs%gé'%@gtsto the interposing

structure; and an encapsulant at |east partially
encapsul ating the first die, the second die, and at
| eas®9a pdhei microélectienicrdevies of rajains Buwbered the elettecal

| ect d f th
RIS e GPHRBROR NG LISPPoTn AL PRE SN cFHRATEIY
eﬁ&%édlhctgbléh Eggﬂaﬁg to the integrated circuitry; the
rst Istribution structure includes a plurality of

first ball- pads arranged in a first ball-pad array, a
plurality_of first eri pher al ?ntacts at eri

portfgn off h 9h@'¢mfe@c?an@ dexice of s @ecmhersl Al cast a
péﬁ#ﬁ dfqgtsatehe? Flééﬁ‘{o &)?e{r@a[‘t‘t"ékﬁ 4% FSHC oﬁ@%ﬁg sgg\%ﬁd Bﬁﬂ -pads

an/or eri era

afdat rbasts;ﬁar’ﬂally eﬁmm@wm escdpsylartoupl ed to
corresponding first interposer contacts; the second

di e includes |ntegrated circuitry and a second

ter al ectric cou | ed

ci roatt ry 8Tl dRvEE S Coblfg 3 WG B prgatty of
intélpodeepads kit liﬁé's}eanGfSIde of the interposing structure includes an
array of interposer pads arranged in a pattern corresponding to a JEDEC

pinout.

32.  The microelectronic device of claim 28 wherein:
the plurality of interposer pads at the second side of the
interposing structure includes an array of interposer
pads arranged in a first pattern; and
the second ball-pad array is arranged in a second pattern

generally similar to the first pattern.
33.  The microelectronic device of claim 28 wherein:

the first ball-pad array is arranged in a first pattern; and

the second ball-pad array is arranged in the first pattern.
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second bal | -pads arranged in a second ball-pad array,
a plurality of second peripheral contacts at a
perimeter portion of the second die, and traces

el ectrically coupling the second termnals to

por | Bor af MEANERETEC o e o1 AR 27 IRR)F e second die

peri urality o

iseleftnidAR! co@plBl etos ke qnﬁirb@@ihg dsthectuROWittersking directly
second bal |l -pads and the secon peri pheral contacts

electrically eobpledda the fissirdiespondi ng  second i nt er poser
contacts. 29. The m croel ectronic device of claim28
wherein the electrical couplers attached to

corr 5P°”¢h@%ﬁ‘?&8l%@tr@ﬁi’c'_rﬂé\ﬁgé A’ Qain® D7, Shifth¥r céﬁfb@@?@ a

in the encapsulant. 30 e mcroelectronic device o
thitdaikno?@ gbed edie physiealit amd pltedticallyofoupled eloe the isegbnd

raghainauion SUVCIHER oD ANe SECRRR BRI A PRI CRBTOUTtBR, fhe third
SBRRErie GRSH Sk S50 AP G8 e bcoan
cogsieddisitie Gitegfed ntiecylog whertinutherr extenudl udestaats are

array of interposer pads arranged in a pattern
adjgceatioothei sagond redistificdiongstrssivre and amghelectrically coupled to
m croel ect.roni ¢. devi f claim28 wherein: the

ﬂ'lcﬁ ?ﬁ%qdﬁydb{%tﬁ{og%tt@gp%pads at the second side of the

i nterposing structure includes an array of interposer
pads arranged in a first pattern; and the second

bal | 3pad Arsedpfistackeddnigeeeleetrenic sleyisespe@mpriging:

general ly rsterﬁat.tern. 33. The

ni cr oel ec?ﬁtﬁ}r{?%g%é}gﬁégﬁf’fdﬁvﬁ PGRerein: the first

the second bal [T ery SubBuBte: oa Pn the 1ot

pattern. a first known good microelectronic die attached to the first
interposer substrate, the first die including an
active side and a back side opposite the active
side, a first terminal at the active side, integrated
circuitry electrically coupled to the first terminal,
and a first redistribution structure at the active side
of the first die and electrically coupled to the first
interposer substrate;

a second known good microelectronic die having an
active side including a second redistribution
structure and a back side opposite the active side,
wherein the back side of the second die is
attached to the back side of the first die such that
the second redistribution structure is facing away

from the first interposer substrate, wherein the

-28-



34. The mcroel ectronic device of claim27 wherein the
second die is electrically coupled to the interposing
structure without being directly electrically coupled
to the first die. 35. The m croel ectronic device of

claim 27, further conpr,i sin hir gQod_di e.
physically and el e%%q%?'gal f%fg%tgaﬂf@& tdséh{;ﬂﬁgse' ona%cﬁscally
redistribution strigigié®icthd firet Ftepbdefbdodiate and
stacked configuration, the third die including

i ntegrated cia &itsttaagingnebvamingrtheyfirstf diex ther sedonsbdieaand at
electrically coupled to the integrated circuitr .
wherein the exter sfas%Rpgansofg%ggﬂr%dp%@mert%lfb(sﬁ'@te, and
second redi cbhH“rﬂfbréélEgﬁBHiE? GE\c@" @obbREl oL alHe first
coupled to the second redistribution structure. 36. A

set of stackedmigroeleetrenicr devicediev acsiacked rgonfiguragion, dhe
first mcroelectronjc_ device having a first interposer

substrate; a fpeaandamiriRelgsiianic daviea BaYirgnt ¢ di e
attached to téwge&'ﬁds{nteljg%g'rQ@gsqéatéybstrate, the first
acti v

di e i ncludi ng an srde and a back side opposite

the active sd dRird kriowrs gobdr miidtetlegtrohicediacaitachet] te the
integrated circuitry electrically coupled to the .
first terminal, aagoadiintesposesosuhstiatetherthisd die ingleding

at the active side._of.the. first di e ' R
coupled to the fi 4 acWﬁ g‘dﬁo%%(ﬁ as%%éiag'gF ed,pep?s@%g@%éétlve
known good mi croel §8ér 2Rhied de@ninal b theBctivie bidee itegrated

including a second redistribution structure and a
back side opposi t ecitcuénaeleaitcallydeoupletetoethe thied bersinal,

S1de, Of e second, i & chi rShSEELEGR Soblee Bl e e
3 Lgftrgtf:, 's faci ng #@Mhird" 1 '8 bldchicdllp! BORABE  to the
second interposer substrate;

a fourth known good microelectronic die having an active
side including a fourth redistribution structure and
a back side opposite the active side, wherein the
back side of the fourth die is attached to the back
side of the third die such that the fourth
redistribution structure is facing away from the
second interposer substrate, wherein the fourth
redistribution structure is electrically coupled to the
second interposer substrate; and

a second casing covering the third die, the fourth die, and
at least a portion of the second interposer

substrate.
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second redistribution structure is electrically
coupled to the first interposer substrate; and a first
casing covering the first die, the second die, and at

| east a portion of the first interposer substrate; and

a_segond eI HEUEH MAbEIEFYhET | §idith 56 Sutlerbif
n a staq<e con

t
m croel ectroni c devi ce | C iguration, fhe

second m gHenfitstCéecoMds tisiey iRl forrihndies exebdndlude integrated
I nterposer substrate; a third known g

ood
m croel ect r oni 6ireNitry aandh dingld sesonde thishcand fouttartesvinals,
substrate, the_thir iein [ an_active,.side an
> back i e opftactvelks colbla td'dng SBodEliarRitd TReBRited

termnal at thejr@gatryvangi de, integrated circuitry
electrically coupled to the third termnal, and a

t hi rd redthst fiishaeicondsthingde and dourth redistribiution stiugturesfeach
the third die an lgfl ectrically coupled to the second

i nt er poser sub €T a fourth known good

m croel ectroni i i ' hAen ilng a
fourth redi stnérl?gﬁlta?&*;%\sép ugt%urhrriéﬁaq%ﬁnaasgéailgﬁbg%@’

opposi t e t he apluraktysofdeeriphieealecontadis attmprisietr pdrtion of
the fourth die is attached to the back side of the
third die such t haetdsraspanding ¢igg@RY ri but i on

substrate, wiREOPRCPl FPbNE Rr ot 1 B6REEREndng

structure is el ectbalcpady and/oppedpherd kentaeesond
i nt erposer substrate; and a second casing covering the
third die, the fourth die, and at |east a portion of

the §§.Conflhiengfearcﬁgaehicr%%Pescttrro%tlce'devices of claim 37, further

comprising a plurality of electrical couplers attached to corresponding ball-

pads on the redistribution structures.

. 39. The stacked microelectronic devices of claim 36 wherein the
first and second interposing structures each include:
a front side and a back side opposite the front side;
a plurality of first interposer contacts at the front side;
a plurality of second interposer contacts at the front side; and

a plurality of interposer pads at the back side.

40. The stacked microelectronic devices of claim 36, further
comprising an underfill material between the first device and the second

device.

41. The stacked microelectronic devices of claim 36 wherein the
first interposer substrate includes a first side, a second side opposite the first
side, a plurality of first interposer contacts and a plurality of second
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37. The stacked m croel ectronic devices of claim 36
wherein: the first, second, third, and fourth dies
each include integrated circuitry and first, second,
third, and fourth termnals, respectively, coupled to

r#tgrﬁ)o%%F ESﬁﬁ\%&dbfﬁ\é ﬂts?gf t our%hhﬁgf &r&f mt%ﬁ?c?éé?epads at the

secon st ri
setonit tsides swigareln thélqiluwdﬁtya@f mté@bséf pbdhhn@l&dés an array of
arrangedlnaball-pad array; plurality of
infefioske pads eprnged 4n atpaitese pprrssmnqjag e 8n/EfPECipiaout.
corresponding die; and traces electrically coupling
the terminals to corresponding ball-pads and/or
peri pheralp pRAKGS tFor p§8kaq'1m§ rAfcASIEEtrdRi6 TdesAcRe! Pclﬁ’é“rﬁethod
devices of claim37, furt conprising a plurality
compeisigt ri cal couplers attached to correspondi ng ball -
pads on the redistrihution stryctures. 39.. The stacked
P e oe ecABHTED e fratdindiih JoarnidsSaeonis IR dd 4 siBport
and second i nt i i
front side andﬁ{ g%'ﬂﬂ?‘?' guﬁrﬁﬁay te tﬁe'l ?ﬁ%ﬁﬁ?st%eflmad'e
plurality of fincludingt er pfirser rexlisttibotien astrutteré r efectrically
side; a plurality of second interposer contacts at the
front side; anBoURlegtathe SURPRR MeReHYERItNSads at the

back i deudlhind b s SLARK Rflowth Yol A ABEGOAEIIE 1S 1 fist

cl ai m 36, conpri sing “an un

bet ween the fi grt withvineefisidiié hRtweentle stdondediedand the
The stacked mcroel ectronic devices of claim 36
wherein the fpuppont nnemb@g,eith%mpndt@ei inslustieg & second

L ra Ty or o TeieByin SIRRROR, ond Sy, om i isuBport

of second member, and a plurality of electrical couplers attached

to the second redistribution structure;

electrically coupling the second die to the support member.
circuitry; and

encapsulating at least a portion of the first die, the second die,

and the support member.

43. The method of claim 42 wherein:
attaching a first known good microelectronic die to a support
member includes attaching an active side of the first die
to the support member; and
attaching a second known good microelectronic die to the first
die includes attaching a back side of the second die to a
back side of the first die.
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i nterposer contacts at the first side, and a plurality
of interposer pads at the second side, wherein the
plurality of interposer pads includes an array of

i nt erposer pads arranged in a pattern corresponding to

a JERGC phpQuty ity ARl d 4{20 R l??gfh'ég first, redistribution
et Ho

m croel ectroni c_devi ces,

s&hbﬂ@@“@ ataarf achve kRRof m@dlréﬂ dareoaluﬁcthé Q;@b@ndlredismbiltlon
ort nenber having support menber circuitry, the

strma e if at agtivelside afthe seqond diedard whereinon structure

ot tachi ng SachEE R b ol BRGRe BEFRS: delPet ibport
the first diepydrhbet ih%llfde‘sséttdéhﬁ\d%tewgmﬁﬁlﬁloﬁeﬁﬁﬂﬁure to

die and the support nenber, the second die including
a second redi the sbppm(bmnsmbecandeeledncalg/ mm}lmgranmmrahty
t he support

al |
coupl ers att acﬁgg'rStt Ba{f—lp@% fh? Irf'té%il Bﬁﬁc{fh SBucture to
Smmert e o Lo ebirbEgonding Ot | MUprof® rich seﬂ Brfadt® $fatne

support nenber ~circuitr sul'ating at [ east

a portion of tbapportsterdber; t he second die, and the
support nenber. 43. The pethod of claim42 whe

attachi ng ajachipga ReCRHH aewn @Qﬂ%’@!%@?‘ﬁéﬁ%'ccﬁ'@ t@ 6h% first

support  menbepyd ﬁglg&%%sat?a‘chﬁer@%g%oae%f th s%cﬁﬁd%e to a

the first die € suppor and atta

second known gggdkmd@r@fqhgcﬁrgmepamue to the first
di e i ncl udes attachiur%g a back side of the second die
i

to a backlestripallyfcaupingi the serend dig . toTthe sepped member
claim 42 wherein t.ﬁi i

t redistributio ructure
'sat an acti vereig ippldks e Bontihy atludlly gL nera
redistributioncontacts of the second redistribution structure to
corresponding second support member contacts on the

support member.

45. The method of claim 42 wherein the first redistribution
structure is at an active side of the first die, and wherein:

attaching a first known good microelectronic die to a support

member includes attaching a back side of the first die to

the support member and wire-bonding a plurality of first

peripheral contacts of the first redistribution structure to

corresponding first support member contacts on the

support member.

46. The method of claim 45, further comprising attaching a stand-

off to the active side of the first die, and wherein:
attaching a second known good microelectronic die to the first
die includes attaching a back side of the second die to
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structure is at active side of the second die, and
wherein: attaching a first known good m croel ectronic
die to a support nenber includes attaching the

redi stribution structure to the support nenber and

el ectrically cgupling: aeb L] fatb o al |

of the first rgﬁsﬁtmgﬁi %ﬁé@ttbé%ttﬁé)es’t%{aa Rt E beﬁH@éﬁ the

correspondi ng Bitivd sideP R thenBiFsedie Cad ahé sbadk sl of the
support nenber; attaching a second known good

m cr oel ect roni 8eepnrd dig;8Rd first die includes

tt achi i de ..of th d,.di back

st 3t v i bty SLABRG, KOS BRS0HE16 b, BB pamoor
second die to Eﬁ&iﬁ?ﬂﬁ&hﬂe%on@ln@fé'[Slﬁbélity“@ﬂf Lb‘é}?@heral

wi re-bonding a plurality of peripheral contacts o
t he second r edcentactsut dforthet raeconde redistributionas shudturg  to

second support nenber gcontacts,on th suppor t er.
20 e’ mof houcrosranding soahad SRPPRANSTBEE conacts oh the

redi stribution Is at an active side of the
. . supportflethbed. S al .

first die, and ‘Serel n: attaching a first known good
m croel ectronic die to a support nenber includes

attaching_a back side of the first die to the support
menbéf- andh@i metheshAfnglabinpfdruhetein gngapsylating at least a

pgﬁobg{)fgl‘gé {igs‘PVHié‘C{r?e ggcc}ﬁlﬁ éjfle%rgﬁq rtﬁé”s %}?}bnﬁ@%&ber includes

COor r espondi i T'st 'supp r

cEPPIASI SerivapsDRiting URB QiluraliB/TBE bleckfcal Toplers @dchéd to the
claim45, further conprising attachi n? a stand- off to

se¢ancatadistabuliere stsacture soithat thel electical apuplersnare completely
attaqc(:{ﬂ ng a second known good mcroelectronic die to
"rst die includes attaching a back side of the
second die to the stand-off such that the stand-off
i s between the
48. The method of claim 42 wherein encapsulating at least a

portion of the first die, the second die, and the support member includes
partially encapsulating the plurality of electrical couplers attached to the
second redistribution structure so that at least a portion of the electrical

couplers are exposed.

49. The method of claim 42, further comprising removing a portion
of the encapsulant to at least partially expose the electrical couplers

attached to the second redistribution structure.

50. The method of claim 42, further comprising:
attaching a third known good microelectronic die to the second
die in a stacked configuration;
electrically coupling the third die to the plurality of electrical
couplers attached to the second redistribution structure;
and
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active side of the first die and the back side of the
second die; and electrically coupling the second die
to the support nenber circuitry includes wire-bonding
a plurality of peripheral contacts of the second

distrib { {
Cupport | niECenCoaRsLIo et Bt 3 BORIOT 21 365 WSt die, the
The nethod of gkabma die, Wﬂié‘s@b‘@@ﬁérﬂﬁémnﬁbrb@ﬁﬁiﬂses
a portion of the first die, the second die, and t

support nenber enaapsidating ti’mtbirdtdﬁy encapsul ati ng the
plurality of electrical couplers attached to the
second redistribution structure so that the el ectrical

coupgqar; \‘mg RRUTRLEL 61 %lﬁlﬁﬁ‘@s%eréﬁ\ eé”tfirlé‘é?g/h%guﬁﬁn the

erein encapsulating at least a portion o
sétend idist toditke $ingpart anember ecirauitty tiheluses pwire-bomdirg the
i ncl udes ﬁartl ally encapsul ating the plurality of
seeend diedg)t @§uspeft§n%mbsbﬁ'é@ﬂt% the second
redi stribution structure so that at |east a portion of
the electrical couplers are exposed. 49. The net hod

of cbai m FRe rhetHdtEbf eRIAr43 wigréianbie spporp mdmber having
the encapsulant to at |east partially expose the

seprwt mesmbet slipuidysinclides ch 8ttt idena sasepddside opposite the

S AL D7l B B R o, o
wﬁb?éﬁ%@ﬁ{étﬁad%,@h@ré&nw@ssecond die in a stacked

configuration; electrically coupling the third die to
the pl ur abttaghing 2l plorality 20f ekeotrmaér@t@!eracwe@onesvmdmg

d di stributi t t
enoapsul ati ng SHPPUBGSHDBERRISA R Feeond POb dithe spgort
second die, angdhgesupport nmenber further conprises

53. The method of claim 42 wherein electrically coupling the
second die to the support member circuitry includes electrically coupling the
second die to the support member circuitry without directly electrically

coupling the second die to the first die.

54. A method for manufacturing a plurality of microelectronic
devices, the method comprising:
attaching a plurality of first known good microelectronic die to
an interposer substrate, the first dies including first
redistribution structures at an active side of the
individual first dies, wherein the individual redistribution
structures are electrically coupled to the interposer
substrate;
attaching a plurality of second known good microelectronic die
to the individual first dies in a stacked configuration to
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encapsul ating the third die. 51. The nmethod of claim
42 wherein electrically coupling the second die to

t he support menber circuitry includes w re-bonding the
second die to the support member circuitry. 52. The

met hod of clai |4z {uedhﬂl gglpegpfalt rs@gtgﬁgeh@/&o@ﬁ dies

€
support nenber Circuitry rn to|l§ SIS

second side Opﬁmﬂu@lﬂgt sécorid Fedistibdon agteluitisufading Yaway
of support nenber s at the second side, and

wherei n the neffiosd tharsuimort:mﬁmb%resandaat laluralmgo& electrical
plurality of electrical rs 1o caorres |ng
support nenber CBHBLersolt t%gacgggond{ |d8°UPSE Qgppoﬁcond
menber. 53. Th@e@‘gfrmoﬁfst&kﬁjr&llz wher ei n

electrically coupling the second die to the support

menber ci ming- bolydlngctlhemesomd diesrtodbé Iuytecpmqelr isobstrate;
second die to t ppart .menbe i rc .t hout

i rectly ErERRH eﬁng ﬁqeaﬁpﬁ.m['%&f SBeofirét dhes e srsond
first die. gqﬂe lﬁ’t(er %Béﬁéﬂgn%na plurality

of m croel ectrom ¢ devi ces, e nethod’ conpri sing:

at t achi ng sepatatinglthe stadkedi deuicésnfwm eaubdother.

m croelectronic die to an interposer substrate, the
first dies including first redistribution structures

at apgact IT"(]% rﬁ &l]%do fc%lglﬁq ' w“ glual first dies,

wher €i'h t he IVI utlon structures are

el ectri Cabhﬁcﬁmglﬁ pmréﬁl%/tdﬂhrstmrﬁiwpg@éd nsidRdléctiahic dies to
attaching a plurality of second known good

m croel ect r oni @ndirderposer tssibistrate, iinelades i attaching:$he ractive
st acked confi gur ar,m lurality of sta ked
devi ces, “the SoBntaithe indiplAf st udshoto Cthe® iRetESser
redi stributionggpétestetbpg facing away fromthe
support nenber, and a plurality of electrical

attachlng a plurality of second known good microelectronic

dies to the individual first dies includes attaching a back
side of the individual second dies to a back side of

corresponding first dies.

56. The method of claim 54 wherein:

attaching a plurality of first known good microelectronic dies to
an interposer substrate  includes attaching the
redistribution structures at the active side of the
individual first dies to the interposer substrate and
electrically coupling a plurality of first ball-pads of the
individual first redistribution structures to corresponding
first interposer contacts on the interposer substrate;

attaching a plurality of second known good microelectronic

dies to the individual first dies includes attaching a back
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couplers attached to correspondi ng second

redi stribution structures; wre-bonding the second
dies to the interposer substrate; encapsulating at
| east a portion of the first dies, the second dies,

and the interp t rag.es. .an rat i _
stacked devi cegﬁﬁ g?nuﬂglgcm\tﬁ%%@. ge(gcg‘&a?ﬁéeé ?éti?%cgfs'de of
cl ai m 54 wher eicorrespbagingigstedipbiard i ty of first known

good microelectronic dies to an interposer substrate
i ncl udes Avifezbondiggt e ssadopd digsidoothe Hetarpesen gyhstrate

b b ural fry of Mg SiRO8SAdnd 4P Al o P A Goigots
to the individeal tHd ringiviiuas séinddesdrtritagibhngtrachirék to
side of the individual second dies to a back side of

cor respondi ng foorrespdnding S@combe interpeserofcagitagtsn ®n the

wherein: attaching a plu ity of first known good
i croel ect r oni éntgﬁ%sefr)gu[)g aﬁ‘%t er poser substrate

i ncludes attaching the redistribution structures at

the active side of the individual first dies to the

i nt elvFoseTheubethed of ataim Gdewherainl dttachingphbi plgrality of first
lurality of first ball -éads of the indivi CEJa [

. ; | firs
kﬁewnstqopgumsfpeé%qtm%r@ St & c8Pr H¥BPIRSERgSULSirale Includes
o) ) A1t N . :
A% ook SHESH ToE g VBLETHRE RAGE o HOTHAIRer substat
andc vimd-Bohdingi @ pluesity coft Hizst nsbriphduall dontaidts doesthe  first
i ncl udes attachi ng a back side of the individual

redisisivutian esiructure toaeriresrrRNAING firsh suRRRIhANeIGLETr contacts on
| es. ire-bonding the second dies to the
i oL et r ot e

58. The method of claim 54, further comprising removing a portion
of the encapsulant to at least partially expose the plurality of electrical

couplers attached to corresponding second redistribution structures.

59. A method for manufacturing stacked microelectronic devices,
the method comprising:

providing a first microelectronic device including (a) a first

known good microelectronic die attached to a first

interposer substrate, and (b)a second known good

microelectronic die attached to the first die in a stacked

configuration, the second die including an active side

projecting away from the first interposer substrate, a first

redistribution structure at the active side of the second

die, and a plurality of first electrical couplers attached to

the first redistribution structure;
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i ncludes wire-bonding a plurality of periphera
contacts of the individual second redistribution
structures to correspondi ng second i nterposer
contacts on the interposer substrate. 57. The nethod

f clai | ' .
Crownabod TGS SeBbATIC BRI RES bl i
substrate incl lkﬁ@ﬁvn god@ GhicReeIecth@iils dik dttathetiN® a second
individual first dies to the interposer substrate and

Wi re-bondi ng aifewpasert yubstrater sangeth)ghdiodrthc knowest good

f the f di b
cor  espondi ng THPEEISRls B hadied inadnid gie n pgtackes

support ”E”bercoﬁﬁgu@%n”?ﬁ@%u% Glea'lrﬁBIMn fé’ﬁté’tﬁfve side
conprising renoving a portion of the encapsu ant to

at | east parti ardugcmg)eweytfrmrnnhersabow interpeisec substaate, a

couplers attached t ondi_.ng.secon

redlost ributi onsgP?fﬂfgtr%‘?'éé% %Q” Hririeodt #‘@ra"t've side of the

manufact uring g§3akek ”érgf 9 gﬂ)lﬁ%lﬁ)?%'f%egﬁ?{& ‘ﬁ?éctncélh@ouplers
Vi m Cr oe

met hod conpri sing: pra ectr

devi ce incl udi attathed to freg sécorkih@distdioutibn structure; and

m croel ectronic die attached to a first interposer
substrateaﬁaﬁ@n%)th% seeih W@ﬁ'%@ﬂ'c device to the first

T ey Lo ont ficoB R0 8ViES 1t BSiadiled odhirnl ufglich,

stacked confi guratl on

active side projecting away fromthe first interposer
substrate, a first redistribution structure at the

act i 68. si deeometheds®f oaldimdis®, wiherein pattaching ythef second
irs | ectrical .ers attached.to the first .

mishelachioni itk i Bhe ikt inesalsdinit devichinfiydst coupiing a
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m croel ectroni e attached to a second
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mcroel ectronic die attached to the third die in a

Stgycltie:

61. The method of claim 59, further comprising disposing an
underfill material between the first microelectronic device and the second

microelectronic device.

62. The method of claim 59 wherein the first interposer substrate
includes a first side and a second side opposite the first side, and wherein:
providing a first microelectronic device including a first known
good microelectronic die attached to a first interposer
substrate includes providing a first device having a first
die attached to the first side of the first interposer
substrate; and
the method further comprises attaching a plurality of third
electrical couplers to corresponding interposer pads at
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configuration, the fourth die including an active side
projecting away fromthe second interposer substrate,
a second redistribution structure at the active side
of the fourth die, and a plurality of second

el ectrical couple . : :
redi stributi onHLet %%%Q'ﬁ]tré'agg)ggh%ﬁ {%@ﬁtﬁﬁgo%t%ﬁgug%tg%tﬁdwhereln
m croel ectroni ghedeyitepdsert fpadsi rafe  Airahged eahr ain Carray
device in a stacked configuration. 60. The nethod of

cl ai m 59 wher ecorraspending i arkERC@irputni croel ect roni c
device to the first mcroel ectronic device includes
coupling a plurality of third electrical couplers at

a back side of the second interposer substrate to
corresponding first electrical couplers of the first
redi stribution structure. 61. The nethod of claimb59,
further conprising disposing an underfill materia
between the first mcroel ectronic device and the

second mcroelectronic device. 62. The nethod of
claimb59 wherein the first interposer substrate
includes a first side and a second side opposite the
first side, and wherein: providing a first

m croel ectronic device including a first known good

m croelectronic die attached to a first interposer
substrate includes providing a first device having a
first die attached to the first side of the first

I nterposer substrate; and the method further

conprises attaching a plurality of third electrica
couplers to correspondi ng i nterposer pads at t he
second side of the first interposer substrate, wherein
the interposer pads are arranged in an array
correspondi ng to a JEDEC pi nout.
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