METHODS FOR PACKAGING MICROELECTRONIC DEVICES AND
MICROELECTRONIC DEVICES FORMED USING SUCH METHODS
TECHNICAL FIELD [0001] The present invention is related to methods for
packaging microelectronic devices and microelectronic devices formed
using such methods. BACKGROUND [0002] Packaged microelectronic
devices are used in cellular phones, pagers, personal digital assistants,
computers, and many other electronic products. Conventional packaged
microelectronic devices can include a singulated microelectronic die, an
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casing around the di%l%@&ﬁé‘“ﬁfﬁ%qﬁéég integrated circuit
and an active side with a plurality of bond-pads coupled to the integrated
circuit. The bond-pddeRMERtaINERIHed METMRIAGIS on the interposer
substrate or lead frame, and supply voltage, signals, etc., are transmitted
to and from the integrated circuit via the bond-pads. In addition to the
terminals, the interposer substrate can also include ball-pads coupled to

TECHNEGATiH®by conductive traces supported in a dielectric material.
Solder balls can be attached to the ball-pads in one-to-one

[0001FOrrespRadsiaeei dRfdrtion hallrgrgedrray  Miarkdgadr IPiERSMREY aRieroelectronic
. _devices with ball-grid arrays are generally higher grade packages having
devicq AOF TS SRR 6 A 2 RIIE L H VB P Bckages using
lead frames. [0003] One such conventional packaged microelectronic

BACKEZRENIA build up package ("BUP") microelectronic device. BUP
devices are formed by placing multiple singulated microelectronic dies
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the dies and the carrier. Once the fill material sets up, the temporar _
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die. The die generally includes an integrated circuit and an active side with a plurality of
bond-pads coupled to the integrated circuit. The bond-pads are typically coupled to
terminals on the interposer substrate or lead frame, and supply voltage, signals, etc., are
transmitted to and from the integrated circuit via the bond-pads. In addition to the
terminals, the interposer substrate can also include ball-pads coupled to the terminals by
conductive traces supported in a dielectric material. Solder balls can be attached to the
ball-pads in one-to-one correspondence to define a "ball-grid array." Packaged
microelectronic devices with ball-grid arrays are generally higher grade packages having

lower profiles and higher pin counts than conventional packages using lead frames.

[0003] One such conventional packaged microelectronic device is a build up package
("BUP") microelectronic device. BUP devices are formed by placing multiple singulated
microelectronic dies active side down on a temporary carrier. A fill material is used to
cover the dies and the carrier. Once the fill material sets up, the temporary carrier is
removed. The active sides of the dies are cleaned and then a redistribution layer is

applied to the active sides of the dies. Often solder balls are connected to the
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so that the solder balls extend through the dielectric layer. The fill material

between the dies is then cut to separate the dies from one another and

form multiple BUP devices. The solder balls and redistribution layer can

then be used to connect the BUP device to a printed circuit board. In

certain cases, the redistribution layer can extend beyond the edge of the

die onto the fill material to increase the area available for the array of

solder balls. [0004] BUP microelectronic devices can also be formed by
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cin ill material between the dies,. Once the fi terigl hardens, t
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dies icthBngthediepatatatimetieehdrealie andtvee\serd fatmthis|ppte@idRtdmnices. The
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active sides and the Till material between the dies may not form a
printedufficightipgiihndn serfatedasasidoavedintiitefiicielaysppiraasiend deyond the edge
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of steps, and thus tabricating BUP devices can be time consuming an
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stacked die arrangements because BUP devices generally only have

dies adivacidisthOAdiIEBR ¥PesRHigeARE. RREBIiAG, BRigHHIcaptwveen the dies.

Once 3ROfINHHtSRAGR AT AL TRt HPREHaPY Shbeerasaied fed BHE #evBep ifevices are
ro LéCtS that re uiﬁlsev ral such devices. This ﬁgn be problematic

separgled BY NG NE S Rl SRS TR TS BOISUSU RS process it can
be diffiegitetasptgc sasatistsedticroiswnen draaotive bielkesaseciusouttblactive sides and

..desirable to.produce BUP devices that are well. suited for stacked dje .
the fil 1Rl Rt e A BT AR e R R e R B effective anc
efficieRiqapplicat®sciemadidiipuliostiagestages in a method for packaging
microelectronic devices in accordance with certain embodiments of the
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invention. [0008] Figures 10-11 schematically illustrate the formation o
be welhigpierdfbHRedBy Riaskat dHieoraRNIS RN S ReF @B Jalfe ARV irem@enerally only

have EY@REEN.oR the active side of each device. Accordingly, a significant amount of
space on a circuit board must be reserved for BUP devices in products that require several
such devices. This can be problematic because the sizes of electronic products that use
BUP devices are decreasing in response to consumer demand. Therefore, it would be

desirable to produce BUP devices that are well suited for stacked die arrangements.
BRIEF DESCRIPTION OF THE DRAWINGS
[0006] Figures 1-8 schematically illustrate stages in a method for packaging

microelectronic devices in accordance with certain embodiments of the invention.

[0007] Figure 9 is a schematic illustration of stacked microelectronic devices in

accordance with selected embodiments of the invention.

[0008] Figures 10-11 schematically illustrate the formation of microelectronic devices

in accordance with other embodiments of the invention.
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[0009] Figure 12 is a schematic illustration of stacked microelectronic
devices in accordance with still other embodiments of the invention.
DETAILED DESCRIPTION A. Overview/Summary [0010] The following
disclosure describes methods for packaging microelectronic devices and
microelectronic devices formed using such methods. One aspect of the
invention is directed toward a method for packaging microelectronic
devices that includes coupling multiple microelectronic dies to a surface

[0009Pf & SiHNpGIE Membes. Kiheiddat MisseatRsiraTiGlierReehrigvelabtRII¥edevices in
ide, a hackside, and a through-wafer interconnect extending from the
accordaiice Wb SHhaTFHRHRRRETE S AL INULGes generally have a
plurality of through-wafer interconnects having a first end at the active side

DETAHRA BESSHIRHOM: the backside or at an intermediate level within the
die toward the backside. The active side of each microelectronic die can

A b§ couPIez to the surface of the support member. The method can further
o ' ncapsulant to cover at least a portion of the surface
f the P emb a ' f ) Is _laterally: :
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structure to the backside of the microelectronic dies. The redistribution N
coupligguatufitamMberefiesitiliy cHaplda B i Tasihavararererdsipeets. Individual

microdiEidfRIRRE SRR HEWRS HirdPtVRNERR AEEHAEREIGS! taVHRECR SUBHORTEF interconnect

packagin%]a microelectronic device that includes cqup,lirég an active side

extending fFRFoRIE AR SidadyvadhcetackLdppoltmittiyifugtdes generally have a
pluraliffieDglrstitnioali aferaaraccianksidg anpesikadhet triivethidaide and a second

end o ERRRHE 4 PR GR LHT I aPEo R AP MHBcHaglcide.  The
activeca'rda‘urmhenfainhludiereqeipk;timgiancée]oaqnsmenbmjptgmbttcattlmstmfpoai«nﬁ dﬁe support
memtiBE SHRRBl{he sURPRIkmeniber o hahmRodion b enGERSRNL IS teast a

ally adjacen e peripheral side. urther
portiomaeifideaesndeicr) nfateeiaddaparh buckbiete 51 thatmicetiorafidhtieaocapsulant is

laterally adjacent to the microelectronic dies. The method can still further include removing
material from the backside of the microelectronic dies to expose a portion of the through-
wafer interconnects, and applying a redistribution structure to the backside of the
microelectronic dies. The redistribution structure can be electrically coupled to the

through-wafer interconnects.

[0011] Other aspects of the invention are directed toward a method for packaging a
microelectronic device that includes coupling an active side of a microelectronic die to a
surface of a support member. The microelectronic die can have a backside opposite the
active side, a peripheral side extending at least part way between the active side and the
backside, and at least one through-wafer interconnect. The method can further include
applying an encapsulant to cover at least a portion of the surface of the support member
so that a portion of the encapsulant is laterally adjacent to the peripheral side. The method

can still further include removing material from a backside of the microelectronic die to



-3 expose a portion of at least one through-wafer interconnect, and
applying a redistribution structure to the backside of the microelectronic
die. The redistribution structure can be electrically coupled to the at least
one through-wafer interconnect. [0012] Still other aspects of the invention
are directed toward a method for packaging microelectronic devices that
includes attaching multiple microelectronic dies to a surface of a support
member. Individual microelectronic dies can have an active side, a

exposkagksiftonapiaAat erstane thnughwenéeéecopnaett ahbeapslivagisledistribution

each mjcroelectronic die can be attached tg the_surface, of the support
struct o e SRR (B ANERGP NGRS Abhinar Sl ABLl AAg clure can be
electricaligrcthepladitplberatioait dneniordigshandfet ipestanpedion of the

surface of the support member so that a portion of the encapsulant is
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expose a portion of the through-watfer interconnects and applying a
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interconnects. The method can yet further include connecting at least one

can bgraltaghes dfs thRssiaes Bhtss PRt anRAEesne RiipiasbRan further include
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aspects of the invention are directed toward a method for packaging, a _
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to themiweelectronic dieso Bhsuniebe dicarssiib uttherimatuds cbappliiggraterial from the
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microelectronic die to expose a portio at least one rougn-warer
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coupled to the at least one through-wafer interconnect. The method can

[0013ptill futBebtinsd ke soRNsOHIIRAIdpashale efrseldartbMirdatsoNsd for packaging

. bumps to the redistribution structure. , , , L
a microelectronic device that includes coupling an active side of a microelectronic die to a

surface of a support member and applying an encapsulant to cover at least a portion of the
microelectronic die and at least a portion of the surface of the support member so that a
portion of the encapsulant is laterally adjacent to the microelectronic die. The method can
further include removing material from a backside of the microelectronic die to expose a
portion of at least one through-wafer interconnect and applying a redistribution structure to
the backside of the microelectronic die. The redistribution structure can be electrically
coupled to the at least one through-wafer interconnect. The method can still further
include connecting at least one of solder balls and solder bumps to the redistribution

structure.

[0014] Still other aspects of the invention are directed toward a microelectronic device
that includes a microelectronic die having an active side, a backside opposite the active

side, a peripheral side extending at least part way between the active side and the
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[0014] Still other aspects of the invention are directed toward a
microelectronic device that includes a microelectronic die having an
active side, a backside opposite the active side, a peripheral side
extending at least part way between the active side and the -4 backside,
and at least one through-wafer interconnect. The through-wafer
interconnect can have an active side portion electrically coupled to the
active side of the microelectronic die and a backside portion. The device

backsffd) famdnest insdgde ferepislithitigictinedusonatRRiriCEiY eotdpigh-iatae interconnect
ackside portion of the at I%ﬁt.onﬁéthrou h-wa[sr intiirconnect
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and an@iveapkidant trteksityeadiadeat eakitcoperipinea)Isidafel thetorasoelectrdrie die.

at least one through-wafer interconnect can have a first portion
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surface of the support member so that the active side of the
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one redistriution strugture.can electrically coupled to the second .
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multipiecinideoaieetroafestias icanvies ng ablkeh b sheadifacefdhehsupppdmerabder so that
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interconnect. The through-wafer interconnect can have a first portion
the migraalecHIRPiotisRd to the active side of the microelectronic die and a

second portion. The first microelectronic device can further include a _
mom}edish%l%wer aspects of the invention are directed toward stacked microelectronic

devices that include a first microelectronic device and at least one second microelectronic
device stacked with the first microelectronic device. The first microelectronic device can
include a microelectronic die having an active side, a backside, at least one peripheral
side, and at least one through-wafer interconnect. The through-wafer interconnect can
have a first portion electrically coupled to the active side of the microelectronic die and a
second portion. The first microelectronic device can further include a redistribution
structure electrically coupled to the second portion of the at least one through-wafer

interconnect and an encapsulant adjacent to the at least one peripheral side.

[0017] Many specific details of certain embodiments of the invention are set forth in
the following description and in Figures 1-12 to provide a thorough understanding of these
embodiments. A person skilled in the art, however, will understand that the invention may

be practiced without several of these details or additional details can be added to the
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structure electrically coupled to the second portion of the at least one

through-wafer interconnect and an encapsulant adjacent to the at least

one peripheral side. [0017] Many specific details of certain embodiments

of the invention are set forth in the following description and in Figures

1-12 to provide a thorough understanding of these embodiments. A

person skilled in the art, however, will understand that the invention may

be practiced without several of these details or additional details can be
inventﬁﬂdewr%llihﬂov@i@t‘raﬁtt)iﬂgs\é/r&!|*l’@|ﬁn@wﬁh§tﬁfwfﬁ$t @@érﬁliélfmﬂgﬁ%hdégdﬂi@ed in detail

en shown or ribed in detail, to avoid unpecessari scyrin

10 aVRALHNBRBRGAHE SRBRHIRILE SFOR UG e e e tesd he invention.
Wherqaethemsorshegulmfronl}slusahgawatson@}«maammdam}uaﬁ@nmhgldaplmeamw singular

termsreS Sgt(l, 5 MWI‘(%OV('Z'relrJ nllj% gstsh Woro(lh r.. 'FQ" el%(per%é'?el \teclltcta% rp? r?ean only a
ya smg iten exclugive from the Other items in raference to a list o

SingletMIemﬂuemerﬁgmen eHeeuens oy réfesaoheatiisa iistoob évinterpreseel items, then
the US%SdIﬁGB}dprTg @@QM@M I%'Féﬂﬂ[h%?e'ﬂ?& 4?)@“&}%6(5?@%{'@“&&'ﬁénqrin the list,
ally, the term

(c) any com |nat|on of the items In the list. Addition

(b) all"ebhpritenes i9 ke dishrOlidRbanYoGPRRNRINIIM R Ierssthe theslistl  Additionally,
the tefRRUESHRIrisHE 1] EFEBERONY TPRIBHINRRRIMG feRibsstand/ Pbcited feature(s)

additional types of features or components are not precluded. B. Methods

such ?B?b%&aﬂjﬁ@qvl|E%Bﬁ1§‘étt‘8fhﬁ@%%@"€%sf%?¢&rﬁlléF\tS’é%c%Qﬁﬂ@D@vHéegs of features or

compbsmedidsiag Sueluddethods [0018] Figures 1-8 illustrate various stages
in a method for packaglng microelectronic deV|ces build up package

VSH & Devices

' RoWn in Flgures 1-8 are particularly useful for
[001 Sfabr'cﬁ‘iigﬁréél"ﬂ&’ M uB%'fé‘%rﬁ’cﬁYéCﬁﬁé% Yseiheirgle @PQ!Q&I@& H@%Fﬂﬁ)electromc

arrangements. Figure 1 is a %‘Scrtlall schematic cross- sectlonal lllustration

devices Hulith e RATEIEE BIFEQRIRS A CsABYIRESs ANt MIRTRGIRAkR TSN Reyiges formed
using lsuE andatifeLond aissefipckonithdise iR BnibeditE e df Ha fdention. The

I d ti ell1] backside 113 tj
o A S P U e i s v o
packageddingdeacicsidecl iBsinatel antié/gragetked die arrangements. Figure 1 is a partially

schematic cross-sectional illustration of multiple microelectronic dies 110, shown as a first

microelectronic die 110a and a second microelectronic die 110b. The first die 110a can
include an active side 111a, a backside 113a (e.g., opposite the active side), one or more
peripheral sides 118a between the active side 111a and the backside 113a, and integrated
circuitry IC (shown schematically). The active side 111a can include one or more die
contacts 112a (e.g., bond-pads) electrically coupled to the integrated circuitry IC. The first
die 110a can also include one or more through-wafer interconnects 114a that are
electrically coupled to the integrated circuitry IC and that extend through at least a portion
of the first die 110a. The through-wafer interconnects 114a can include first portions 115a
proximate to the active side of the first die 110a and second portions 116a positioned
opposite the first portions 115a. The first portions 115a of the through-wafer interconnects
114a of the first die 110a can be electrically coupled to the integrated circuitry IC (e.g., via

the die contacts 112a).



circuitry IC (shown schematically). The active side 111a can include one
or more die contacts 112a (e.g., bond-pads) electrically coupled to the
integrated circuitry IC. The first die 110a can also include one or more
through-wafer interconnects 114a that are electrically coupled to the
integrated circuitry IC and that extend through at least a portion of the first
die 110a. The through-wafer interconnects 114a can include first portions
115a proximate to the active side of the first die 110a and second

[0019portiossiiliy pasitiseesh aRO IO Bhia i (RIdostpastilESsdé el fikstvith one or more

. __portion 5a of the thro 1g%)—pwafer interconnects 114a of the first die o
die COpRSSE Ll PP R, T B S RO R 1 e I8 dhikatated circuitry
IC (stibevdlisatmntentisallypaand (P16 Shoiardyrdbgrsecdad idiertdbiheputiesb with first

. an ive side 111b,with.one qQr, more, die cantacts 112b, a backside,113b .
portiof TR 2Rl Sdam KRS J1E A LR e NS A GRS aMERt the dies
110 hsyketiimaticatig) canficometionmiorettiepegibogifeeiseticertiestd N aAtawittave different

featurggs OQD%WE}H'H éﬁe‘?ﬁ%ﬁ%&%@pﬁ%&% Q ; @W&é@ ”Jr:lé%triﬂﬁﬁide memory

~ embodiment t es 110 have the same Qrifigura_tlon, in other
devicesnbIIRFSALS tRE etieer 11Remal dnniecdithabinckdainteamiss Rifenitry (e.9., DRAM,

sRAMIFERSER! faghpesPER AviRMRIRNY AfiguE Alag 110 can include memory

devices, processors, or other types of devicés that include integrated

[0020Fircuitpdgr8 - 2Di8 AMpapiiM sElrFhatid 296 ES - SetiiMl, MRtMickNéf the first and
OOZ%Figurﬁ 2isa fartially schematic cross-sectional illustration

CAM).
Secon&f?f?@fiﬁ?ﬁ AL LOREAER efl‘@a?a%ﬂ’&ﬁﬁmﬂmé& é@ﬁﬁ&? Ethpide 121 and
a secdd shdd has .a firsiestdih tdbaiine mecniedssigisotZdhdimisertaid can include various

embodiments the support memper. 120 can jnglude variqus contacts and .
conta g B e T R Eupyh THERL D R cudes first
suppdiitstostauiert 2 ataitts ik? sidihd Zitsasilectdbdisd Faod o siactoit24 at the second

s A AT bt R S P RS R 1, The s

and wrlqwez&mBéaeﬁmﬂ)réﬁi@boncperr’nant&mmr@ﬁble@r(qagr,mmwi@@_upled (e.g.,
mech%@@%eé‘?ﬂf&ag@cﬁﬂégﬁﬁqwﬂ’fé OESRAT AREP PR RRPERIIVEIBGive active

sides 111a and 111b facing the first surface 121 of the support member

sides 3dajpod 1f1Hérfagie e fisheuniace dt &ribbaipent meabeic! skies

111a and 111b of ] ) , )
[0021] For example, in the illustrated embodiment the active sides 111a and 111b of

the first and second dies 110a and 110b are mechanically attached to the support member
120. The active sides 111a and 111b of the dies 110a and 110b can be coupled to the
support member 120 using various techniques well known to those skilled in the art. For
example, the dies 110 can be mechanically or physically coupled or attached to the
support member 120 using various types of adhesive films, epoxy, tape, paste, or other
suitable material. In certain embodiments were the dies 110 are temporarily attached to
the support member 120, a releasable attachment method can be used, such as tapes or
adhesives that have suitable thermal release characteristics (e.g., where the bond is

released at a certain temperature).

[0022] Additionally, the die contacts 112a and 112b of the first and second dies 110a
and 110b contact the first support contacts 122 to electrically couple the integrated circuitry

IC of the first and second dies 110a and 110b with the support member 120. Because the
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the first and second dies 11 Oa and 11 Ob are mechanically attached to
the support member 120. The active sides 111a and 111b of the dies
110a and 110b can be coupled to the support member 120 using various
techniques well known to those skilled in the art. For example, the dies
110 can be mechanically or physically coupled or attached to the support
member 120 using various types of adhesive films, epoxy, tape, paste, or
other suitable material. In certain embodiments were the dies 110 are

first sd@ﬁmwﬁwatsam@ﬁ@ eubetﬁuampﬁdnaed)&f &%Os@cmie@@i@@raaamnm in the

. od can be such a pes or ad ave suitable

usteg g T e b RS TR T RSB R dies are also

electricailpindepige ratute). :{@6@@(]1 M@mmm@nmmmntmmmm asrddd@iments, the
he first a con dies 110a,and 11 Ob cqn tsup

dies {0l b A b G bl 0 B YRR pioues.  For

exampled lsewﬁmirdmllqdmeat&jcpnia@wh the me‘rﬂmemberpm(mcm@atqsehyswally

touchtggntgc R A afty) 1% B{Ge?'%%%%'i%&%p'%é? Q@h?] gﬁ’é@ can be used

support contacts 124 in the illustrated embodiment, the integrate
to eb@tftﬁﬁﬂﬂé&@l@'@fﬂﬁ% dies 418 é@ébﬁ&ﬁ%@ﬁré%s@@ﬁé@ﬁtﬁ&ﬂyfbéﬁwQBd direct die

attacHN§ S8R SAPPALF PYaGid24- 1N E@l@éﬁ??de%gﬁﬁ'ﬁ@ﬁ@&tﬁée t&ei 31@ used to

can be electrically coupled to the support 120 via various technlques

electriggimprunie dBralicehbBdrrioRts WeRrRECILEPaE s Meahatticaly C°“p'e the dies

110 t@omr@cﬂ)&@hygma{wouam@%ﬁmnﬂm SHRPQ4tta9- 18chgles). In other
mbodime ts other techlques 'Ised to electrlcally couple th

emboghents () he-UeRREh 135, RS MBI EPBIS and ihe el Sitadh0 are only

mechanﬁtbwatmhawoohaejsadpbncertaln embodlments the technigue used to
electrically couple the dies 110 to the support 120 can also mechanically

[0023}ouplAttiedgs il 10eoilihetatpdoenii2d(ment ubimditgtriand figooiiph ditssct 10a and

110b 1g€" %W)ag%g eEn DO R® SHIUAGH dBﬁ‘é Bﬂe%ﬁSH"ﬁf"'tg?Qgéﬁtood that

and e dies re o y mechanically attached to the support

multip/gtHigsgtaim RepsisRaasHrelatiiimen swppest aemkaiondPHies arraaganients. For
exam&%oheu?eséqgva H@é‘ﬁf ally dispassddem sarnVRREsIMRIGRIraRIOR1t iSoupled to a

understood that multiplé dies can be positioned relative to the support
SUPPORSRASBPRT b sartaAyRcties rR Iaterally disposed from one another in multiple

directions (e.g., two directions) in accordance with certain embodiments of the invention.
In Figure 3 the dies 310 are coupled to the support 320 with the active sides of the dies
310 adjacent to a surface 321 of the support 320 and the backsides 313 of the dies 310
opposite the active sides. Additionally, as shown in Figure 3, there is space 335 between
and around (e.g., laterally adjacent to) the dies 310. The space 335 is positioned above
the surface 321 of the support 320. Accordingly, portions of the space 335 are laterally
disposed from the one or more peripheral sides 318 of the dies 310 and from the dies 310

themselves.

[0024] Figure 4 is a partially schematic cross-sectional view of the dies 110 and
support member 120 shown in Figure 3 after an encapsulant 135 has been applied to
cover at least a portion of the first surface 121 of the support member 120. In the
illustrated embodiment, the encapsulant has been applied to the extent that it covers the

backsides 113a and 113b of the dies 110. In Figure 4, a portion of the encapsulant is



example, Figure 3 is a partially schematic top plan view of multiple dies
310 coupled to a support member 320 so that the dies are laterally
disposed from one another in multiple directions (e.g., two directions) in
accordance with certain embodiments of the invention. In Figure 3 the
dies 310 are coupled to the support 320 with the active sides of the dies
310 adjacent to a surface 321 of the support 320 and the backsides 313 of
the dies 310 opposite the active sides. Additionally, as shown in Figure 3,

lateraliyediesso§pafeodI ShrireaBhad d@r e péahelatesribsarideeahto) 18D of the dies
ies 310. The space 335,is positioned above. the surface 321 gf the

110, BEERS50 SR  pOROH UAe G 2 R A igpgatpace 135

betweksarththérehanar seooa ¢ eligsh ¢ 1@lasates B of thethereBiibdimeintsnttieeencapsulant

130 isdhenﬁfé%cté'c?@sﬁ'f‘é%% #?O%‘éésF Ql%’]c?edéég %&aégé}'%}{ §eh Bnc?{égge 113a.and 113b of
Ccross-sectional view 0 e ales 0O an Suppor membper snown in
the diegglit€.3 tfereacapatdpstibdfl t36 hasbpledaypliealiausovethadieistieding an over

mold HF&E&%'&%W&JH?.%HH%% flr%jfh%fot,hg FIARRRY; m%i&EQ 'dfb%@%s, and a glob-type

~lllustrated embodiment, the encapsulant has been applied to the extent
dispengindt e6oeesthealbafksinichl B3 amellikremwver dee theseliekiieFiguréng, art.  The

encap@rHAD PidheAnrFRRRIEAM IS US dAsetaly Aiarasad fiRauARg ataehee#0 material or
the peripheral sides 118a and 118b of the dies 110. Accordingly, a

an epg¥¥tion of the encapsulant has filled at least a portion of the space 135

etween the first and second dies 110a and 110b. In other embodiments,
10025y or EHEE i 180 BRI (HARE LR e OO A a8 T dUEs 110 and
suppdherzankeid¢20L $Bavanth 1Aigbref 4théetiesrhdOinghet ¢smstps wanich36f ¢the backsides

e appli ia various met including an ove old metho liguid

of 13 R N R LR e T g e 0 . v =

planauirspienstngoprakcgssdalgoprobasds ard wikib khostrated rrssbaskithen tinsthificient material
i [ f [ i i ,

s o8 PERESIAY KO GAOGUEE RHE VPR RIS, QR ons 11

and t166s-séctihalhvruglbivatedidstenoarertsugida naaeibdd 420 sHem irin  selected

embofigeii¢ AllebRMQYEY P dgast ary g tedagksides 1ot Eheagiiflant 134 can
113b of the dies 110 and a portion of the encapsulant 130 (e.qg.

, by a
form a generally planar surface after removing the material, as shown in Iyigure 5.

[0026] Figure 6 is a partially schematic cross-sectional view of the dies 110 and
support member 120 shown in Figure 5 after a redistribution structure 140 has been
applied to the backsides 113a and 113b of the dies 110. In the illustrated embodiment, the
redistribution structure 140 has contacts electrically coupled to the second portions 116a
and 116b of the through-wafer interconnects 114a and 114b. In Figure 6, portions of the
redistribution structure 140 extend over, or are carried by, at least part of the portion of the
encapsulant 130 that is laterally adjacent to the dies 110. The redistribution structure 140,
however, can be applied so that a portion of the redistribution structure 140 does not

extend onto the encapsulant 130.

[0027] Figure 7 is a partially schematic cross-sectional view of the dies 110 and
support member 120, shown in Figure 6, where connector elements 150 have been
coupled to the redistribution structure 140. The connector elements 150 can include

various types of connectors including solder balls, solder bumps, and/or reflowable
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planarization or back grinding process). In the illustrated embodiment,
sufficient material has been removed from the backsides 11 3a and 11 3b
to expose the second portions 11 6a and 116b of the through-wafer
interconnects 114a and 114b. Also, in selected embodiments, the
backsides 113a in 113b of the dies 110 and the encapsulant 134 can

form a generally planar surface after removing the material, as shown in
Figure 5. [0026] Figure 6 is a partially schematic cross-sectional view of

contadhe tigischhOsancissH P doenPrTcLRambavbet EtguraUipfteeémponents during a
q redistribution strtkcture 11{0 Ihas been a I'&fgld to th%b.acksides %tl?éa and laced |
reflow; REaseISHE Gie V0. TR SRR HRE LR PRI LRLF HiGHAe Placed in a
reflowstruet)re TH® tias cantdhenebec e hatzol el ho theu ipde e pariensicroelectronic
. 116a _and 116b of the through-wafer interconnects,114a and 114b. In
devicqs g e N e 6087 0 110 can e
singulmddwmutmgeabﬁmmef&%h‘é hoetigh cblner@mﬂama‘rﬁolaodhbeiswport member
122 t altgmlIWH%BE@C‘%%%&?C%SW@S(%SWHLquf\ FBCéUé% JaA'l‘?rst microelectronic

owever, can be applied so that a portion of the redistribution structure

device 4Pavcandod Sretittoftisioriagitipeutigvicesd Ofgn2 7inFistieus jgrbodiments, the
micro@REiriSAMANC Fi8seeBionyaieyk ot R digsd 16handr $HBROSther electronic

_ member 120, shown in Figure 6, where connector elements 150 have
devicsy & GeoB AEAUD RRAFLLINRINIRCI?SBR BHRRH CPREAEEhéttGnEIembtifconnector
elemeh?® M include various types of connectors including solder balls, solder

bumps, and/or reflowable -9 contacts that can act as a connecting
[0028mechanifaatbeswsfesomie!tiph etlos reprytetitsehtsinip acribédvapmeess (Ray.a build up
ackangBoRites] L?ﬁ%.%‘pé’é‘v%‘és that aéefgrer%”&CSWHGC%S%@J%{J'“%%P] 9 required with
P SO oveng). e dies’can ?ﬁenboe separatea id form mu ?lB?e separate 9
currenhigroetsstroniéadeviiegly-budxam meckageenilosisestremtbddiicest¢che be formed

in |es§ﬁﬁﬁ£'daﬁ8ﬁ}?ﬁ§ g'%éﬁ%‘%@ﬁﬂ%ﬁ@]ﬁ{gma{ﬁg BYO% .ﬁ&a%éi%er ﬁ?ﬁ with current

through the entapsu e support member 1 m two

methagigcrdeieatiritagdevitdbis deaktievmthatfguier StepainrtafRiveletrormeess and/or
highedPHSELLHGA FRDASFRRANEMICEEIBGHORICHEYIcaHIFY: pRVRRIRHS lectronic device
embodiments, the "microelectronic devices 105 can be operably coupled
produgeéne or more other electronic devices (e.g., a circuit board) via the
second support contacts 124 and/or the connector
C. Additional Embodiments of Microelectronic Devices and Methods for Packaging
Microelectronic Devices

[0029] In other embodiments, the microelectronic devices 105 discussed above with
reference to Figures 1-8 can have other arrangements, including more, fewer, and/or
different components. For example, in certain embodiments the microelectronic devices
105 do not include connector elements 150 and/or a redistribution structure 140. In still
other embodiments, at least a portion of the support member 120 is removed from at least
one of the microelectronic devices 105. For example, in certain embodiments the support
member 120, shown in Figure 7, is removed from the dies 110 before the dies are
separated. In still other embodiments, the microelectronic devices 105 are singulated
before the one or more connector elements 150 are coupled to the microelectronic devices
105. In still other embodiments, the microelectronic devices 105 can be stacked with each

other or with other types of microelectronic devices.
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elements 150. [0028] A feature of some of the embodiments described
above is that a build up package microelectronic device can be formed
using fewer steps than is required with current processes. Accordingly,
build up package microelectronic devices can be formed in less time
allowing a higher throughput in the production process than with current
methods. An advantage of this feature is that fewer steps in the formation
process and/or higher production throughput can result in a cost savings

[0030per MEsRRIREHPNG FRNIES ProdUsailly Adedinaat ErobedisaeiBitapliew of the first

Microelectronjc Devices and M ds for kaging Microelectrgnic
and P TIOAR  PE NI Al IEM R Eek Siacked on one
anothdisicused alstyvekedtiuniefedgnde teiguge @ stiesfiesthrianestdbizonic device 105a has

been ggé}ﬂgﬁé“a?%t%tw&' c‘f"{P% JUBENS Vr{ﬁéro%ﬁ‘éjé?rr rﬂ'ffﬁé%ﬁ‘égc‘%'a‘@&%%”@?%t%re connector
Xample, in certain embodiments thé microelectronic devices "105 do not
elemeintd utiE)coh Hex tee adath enitsdedecinamior demichstriiitianestructun@di4@itm the second
suppoﬂ'”c8m§Et§ml?§9' 8@&?stéﬁfa%tb%%’rt{ﬁi%c’fr@@r%éﬁegorltdﬂg@g% 139 I3f the first
removed from at least one of the microelectronic devices 105. For

microglRatipis ifesetainddabodwaerdnis dopihsrtivairated eptbedinwentihe integrated
circuits 188T6r TniS ARIPAYERD et i dirs L 0bsioms dheodigscalg tﬁeﬂ%rﬁfﬁfébémed circuits

still other embodiments, the microelectronic devices 105 are sirslgﬁulate

IC of fhersreans SisToplerifesirvisr Kleme Rt £x0aRicCH e itystiated embodiment,
the ifigraglacieppiftderdces 105 dahothrsreBlbaebmentfeR® 105b are electrically

microelectronic devices 105 can be stacked with each other or with other
connegteds 10r Tk SUIBEFINICIRNRYS. 198 [18361e-EIEcRQMPRS FidaPe 1R Hirough-wafer
intercpatitaty sthiemaii theossdisteibariahvéavarfitbel icst Bie ggowdor elements 150 are

oo ESEN SR e R TN B SRR SRR oo 1054
via thengzoeher soppo decdodatGb 4 24 sthieckins tpagitimme daedatise t@2hersk tomdie contacts
1123 microelectronic device 105b so that the connector elements 150 of the

‘second microelectronic device 105b are in contact with the second
[0031§E§poﬁﬁ CouaGiasketddISCHERSARGOV e SN LEHHER6PR 1IEioR218bMEr the first
microelectronic device can be used to operably couple the stacked unit 107 to another
device (e.g., a circuit board). In still other embodiments, the second contact pads of the
second microelectronic device 105b can be used to operably couple the stacked unit 107
to another device. Although only two microelectronic devices 105a and 105b are shown
stacked in Figure 9, in other embodiments three or more microelectronic devices can be
stacked together. Additionally, in certain embodiments a coating or covering 160 can be
applied to at least one surface of at least one microelectronic device to provide protection
and/or insulation. For example, the covering 160 shown in Figure 9 can include various

types of material, including dielectric materials and/or encapsulants.

[0032] A feature of some of the embodiments discussed above with reference to
Figures 1-9 is that build up package microelectronic devices can be formed so that they
can be stacked with one another and/or with other microelectronic devices. Stacked
microelectronic devices can take up less space on a circuit board and/or allow designers to

use space more efficiently by distributing microelectronic devices in multiple dimensions
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microelectronic device 105a. Accordingly, in the illustrated embodiment
the integrated circuits IC of the first microelectronic device 105a are
connected to the integrated circuits IC of the second microelectronic
device 105b. For example, in the illustrated embodiment, the integrated
circuits IC of the second microelectronic device 105b are electrically
connected to the connector elements 150 via the die contacts 112D, the
through-wafer interconnects 114b, and the redistribution structure 140.

when Btan@wnﬁ@*@élelﬁmarméﬁ@eﬁm electiisailyprodneiethio saodntageattdhis feature
. s |C of the first micro onic device 105a VI the second su

s thal SRR RO R LI B Ko B35 NI IRE e GOl ARUCFEEN be made
small¢008iddpdhseitostoamcthentdediarent, the connector elements 150 of the

first microelectronic device can be used to operably couple the stacked
[0033Linit 107 tothaotiesnbddirvenie.gthe cirdaiolestdnia slitviteer can have still other

arrangERRAAEN SRS, éQ%eﬁ@rH%ﬂggg%a %upl W%‘%ﬁ%‘ﬁ%ﬂﬂ%?&é@%%%a view of a

device 105b can used e stacked unit 107 to
two "Hﬁ&ﬁ@ﬁﬂ@ﬂ!éedﬁﬁh%wh%mwmaﬁrﬁcfﬁéiéa\@ﬁﬁ!%% de58 Hivl apsR second

micro8icRBAKNGRIaSKGS iedupiee B 18 hssaoslimssrs HERBEF 8BRS In Figure 10,

microelectronic devices can be stacked together. Additionally, in certain

indiviquah gigimidsdecRamlive sifiid 18daaksite 41pdetesraledasierily IC, one or

more Sisfacatatal Bastane cﬁﬁ'f]f@elﬂé?@lﬂ*ﬁdﬁ(?ﬂﬁﬁéfépiﬁtéﬁﬁ)ﬁﬁgaﬁﬂgm Iélﬂgliiv{@fdles 810
insulation. For exam le, the cove shown in Figure 9 can include

are Bt 1 YRR AP TRAC AP Rk SHEREHGToRS, 520 Gos ot include

any elestégzantact$032] A feature of some of the embodiments discussed

above with reference to Figures 1-9 is that build up package
[0034nicrodiectigunie dévieesararapsulanh83Gdtmbimy applide tiatlediwdB810 and to

pomoﬂé‘%ﬁ@ﬁéhgaﬂg%g%%%gé %%@F%@b‘ﬁ%ﬂ’%ﬁh& gﬁggg?alant ;330 is in the

microelectro vices can take up less space on a circuit

spacegl|bgteesignee Wegss KhacSamee dffitienaneapaisantudag and a portion of the
backsmé‘sr(l?l'gcé?(%ﬂ@ GG IRV HBIS JEEERRNR o g @r%?é’l'l?gplanar surface and

microelectronic devices in electronic products. An advantaﬂq this

eXPOSRRRMHONS mdhglgﬁﬁéﬁrb‘ﬁ?éﬂﬁﬁge[@ﬁﬁﬂﬂ@% pédt@&@ﬁi ItfeR akHeie 840 has
been PYFES ¢NRE BIRISiFEBaHEBIFEPROARSSIB FONSHANGS d8sRaNIly coupled to the

exposed portions of the through-wafer interconnects 814 (e.g., the redistribution structure

840 can be attached to or in contact with the through-wafer interconnects 814).

[0035] Additionally, in the illustrated embodiment connector elements 850 have been
coupled to portions of the redistribution structure 840 and at least one dielectric material
844 has been applied or placed over at least a portion of the redistribution structure 840 so
that the connector elements extend through or above the dielectric material 844. The
dielectric material 844 can provide insulation and/or protection for the redistribution
structure 840. In certain embodiments, the dielectric material 844 can be applied to the
redistribution structure 840 before the connector elements 850 are coupled to the
redistribution structure 840. In other embodiments, the dielectric material 844 can be
applied to the redistribution structure 840 after the connector elements 850 have been

coupled to the redistribution structure 840.
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[0033] In other embodiments, the microelectronic devices can have still
other arrangements. For example, Figure 10 is a partially schematic
cross-sectional view of a two microelectronic dies 810, shown as a first
microelectronic die 810a and a second microelectronic die 810b, coupled
to a temporary support member 820. In Figure 10, individual dies include
an active side 811, a backside 813, integrated circuitry IC, one or more
die contacts 812, and one or more through-wafer interconnects 814. The

[0036Pies SE@W?t@beﬂd@i?ng §Uﬁ§ﬁfé|ﬁ6&ff6el¥§-§é’&id®iéﬂ HieBWPEFd microelectronic
. member 820 does nqt inclyde any electrical contacts. [0034] In Figure 10, .
devicd, Q1o SROMH A0 1158 B SBSH D o Erob o 21 BB BigTo8lectronic
devicéh&G5ippant merohtarz20 adttthainesboaditrenty the éncaipselainvrd30 is ithideillustrated
aces between the dies 81Q. Some he encapsul 830 and ortion
embodPREST e HEOBRARHE deriBay e e T by e A ARE i gement
showryémdrigilyeplad aaisogfdioe & txpose puwtrracithenicroatfictvoaier device 805. As

2 X | o = o h _
snow {7 PRHRE 7oL 0RO o ot S0P AR Bptecuon
devicgspoR¥nd@gtheefptr@n-aftgesingyiadingeths Migreetpctioniccdrifiasti8Ad). In other

embodlfvstiie 184 LraBdas-aHRRbRY) 184 NP RSt Jith SR HRrALEBWRIR structure 840,

interconnects 814). [0035] Additionally, in the illustrated embodiment

andioggh e RRRIERIRRAIETBENIR RSB &R B8 RABHIIBHRILHREJRERECtivE microslectronic
devicéS HoBiBrEP e MtHsEI 84PN VRSt 0B Khole Biticnaissiateddtddadne another.

. been applied or placed over at least a portion of the redistribution _
As disgligeaft @ RAE N hR BB IR EIBN G e EntE LR ST RREITHRNS RSoteFilve and/or
insuladliglectatimyateried\Bt+hgl Be0diele dtecpvsitisial Badh qeurtiuoyide trauletionore of the
. alnd{ozporo ection f%ﬁéhe redistribution structure 840. In certain
M B odiments “thedidlectric material 844 can be applied to the

edistriuii I 0 hefore the S . .
o0 B e 0 AR S i dovices can
be stafisrstipic strtkables44 caexrmalspliedftiguie reditiererandtmitieeledoonic device

805b, A VRCIFOBRERY §lEDRABAPLHAKEPLGRM AURIRY IRithsJeHIRRVIRTice 1054,

structure 840. -12 [0036] Figi(ure llisa d)artiall schematic cross-sectional
shownrjswFigWeoSnierderet@orircked unit 1107. In Figure 12, an encapsulating material

1132 has been applied to the stacked unit 1107 (e.g., on, around, and/or between the
microelectronic devices 105a and 805b) to provide structural support, insulation, and/or
protection for the stacked unit 1107. As discussed above, the encapsulating material 1132
can include various types of material, including dielectric materials and/or epoxies.
Features and advantages of embodiments discussed above with reference to Figures 10-

12 are similar to those discussed above with reference to Figures 1-9.

[0038] From the foregoing, it will be appreciated that specific embodiments of the
invention have been described herein for purposes of illustration, but that various
modifications may be made without deviating from the invention. For example, aspects of
the invention described in the context of particular embodiments may be combined or
eliminated in other embodiments. Furthermore, 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

13-



devices 805, shown as a first microelectronic device 805a and a second
microelectronic device 805b, in accordance with embodiments of the
invention. In the illustrated embodiment, the microelectronic devices 805
were formed by cutting the arrangement shown in Figure 10 along line
S-S to form the separate microelectronic device 805. As shown in Figure
11, the support member 820 has been removed from the microelectronic
devices 805 (e.g., before or after singulating the microelectronic devices

neces88h)y kxatbirs snhatineatadhe girlaetia matedap84sH, theianentioMorecordingly,

the | red'hstribution Istr ctpre 840, and/qgr of the cgnn%ftor elements 850 can be

& Ny RO A S TRE A S3EER &Pt D RRSHIE SRR 805 after the

microelectronic devices 805 have been separated from one another. As
discussed above with reference to Figure 9, in certain embodiments a
protective and/or insulative coating or covering 860 can be positioned on
portions of one or more of the microelectronic devices 805. [0037] As
discussed above, in certain embodiments the microelectronic devices can
be stacked or stackable. For example, in Figure 12 the second
microelectronic device 805b, shown in Figure 11, is shown stacked with
the first microelectronic device 105a, shown in Figure 8, to form a stacked
unit 1107. In Figure 12, an encapsulating material 1132 has been applied
to the stacked unit 1107 (e.g., on, around, and/or between the
microelectronic devices 105a and 805b) to provide structural support,
insulation, and/or protection for the stacked unit 1107. As discussed
above, the encapsulating material 1132 can include various types of
material, including dielectric materials and/or epoxies. Features and
advantages of embodiments discussed above with reference to Figures
10- 12 are similar to those discussed above with reference to Figures 1-9.
[0038] From the foregoing, it will be appreciated that specific
embodiments of the invention have been described herein for purposes of
illustration, but that various modifications may be made without deviating
from the invention. For example, aspects of the invention described in the
context of particular embodiments may be combined or eliminated in
other embodiments. Furthermore, while advantages associated with
certain embodiments of the invention have been described in the context
of those embodiments,
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other embodiments may also exhibit such advantages, and not all
embodiments need -13 necessarily exhibit such advantages to fall within
the scope of the invention. Accordingly, the invention is not limited except
as by the appended claims. -14 CLAIMS [/We claim: 1. A method for
packaging microelectronic devices, the method comprising: coupling
multiple microelectronic dies to a surface of a support member, individual
microelectronic dies having an active side, a backside, and at least one
through-wafer interconnect, whereipthgstive sides of the microelectronic
dies face the surface of the support member; applying an encapsulant to
cover at least a portion of the surface of the support member so that a

I/We @8ition of the encapsulant is laterally adjacent to the microelectronic dies;
removing material from the backside of the microelectronic dies to expose
a portion of the through-wafer interconnects; and constructing a

redistribNtinatsgY ¢ 1SaeRIGR P Atk ritfeetriie s RIS CiHRNRIRS comprising:
wherein the redistribution structure has pads electrically coupled to the

tWEﬂW—gNﬁ?élt“m?eFEM%%'@QT%i‘ﬂ%%é?n@fﬂﬁ@%ﬁrﬁ’fl?fﬁ%rﬁgﬁ?ﬁm‘ﬁﬁgindiwd”a'
singulatingrbelavirsnrlegiseniaviies i fadtiver sigde aepatiitde, and at least one

microelectronic devices. 3. The method of clgim 1 wherein applying the .
encaps TR IR RE A Roall F BT oSS T Bet i groelectronic
microelelidsofacalibe wuttfiette afribesipdpot erenbdrerein the method

¢ . : :  the at ;
o R I AL R SR OB o the suppon
microeleeedhier dovites. 2. mianediohefetampsylanther letenplisiadiacent to the

applying a-Higlectrsfeairial over
removing material from the backside of the microelectronic dies to expose a portion
of the through-wafer interconnects; and
constructing a redistribution structure on the backside of the microelectronic dies,
wherein the redistribution structure has pads electrically coupled to the

through-wafer interconnects.

2. The method of claim 1, further comprising singulating the microelectronic

dies to form multiple separate microelectronic devices.

3. The method of claim 1 wherein applying the encapsulant comprises filling at
least a portion of space in between the microelectronic dies with the encapsulant, and
wherein the method further comprises singulating the microelectronic dies by cutting the
encapsulant between the microelectronic dies to form multiple separate microelectronic

devices.

4, The method of claim 1, further comprising applying a dielectric material over

at least a portion of the redistribution structure.
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at least a portion of the redistribution structure. -15 5. The method of claim
1 wherein applying an encapsulant includes covering at least a portion of
the surface of the backside of at least one of the microelectronic dies. 6.
The method of claim 1 wherein applying encapsulant includes applying
encapsulant to fill at least a portion of space in between the
microelectronic dies. 7. The method of claim 1 wherein applying an
encapsulant includes depositing an encapsulant via at least one of an

oger mofaenetddatiguithdisperseimappddng lhirerasgisiadimpldinges covering at
rocess, a glab-type dispensing prqcess. 8. The method.of claim 1 .
east R ShURh Y T e R R ERa o HEa o R P HBed B e des.
member includes mounting multiple microelectronic dies to a surface of a

t%mpo.ralrx su E rt me %?arirfa\n? wherein the r’?ethod further include

rémoving the temporary Sapport MRGHEIY ﬁg%yér%qeaesr}cgﬁguclﬁ%elnc?udes applying

encapsiidaotteditionidedisisa portitn robspadaircziwdefuttibenitoogieiiogic dies.

removing at least a portion of the support member from at least one of the

multiple microelectronic dies. 10. The method of claim 1, further

comprisiig sirthadtivigdhemiicndeesitanpliieg anfentapsiiigpié isehatasedepositing
an enBYBEARRELR Kt I@%‘é’tcgﬁet&%m'8(%‘?'%i&%ﬂﬁd&.@l@ﬁ*&%%@é‘ﬁ%,method, a film-

microelectronic devices; and stacking one of the first microelectronic
assistgd\ieldiig REJ SR AN ALY RiestisARIBEIR BfePRSevice, (b) at least

one second microelectronic device, or (c) both (a) and (b). 11. The

method of claim 1, wherein applying an encapsulant includes applying a

fitst enchpRurgtheth@wHald i tweerrithsaunlinemwipeisBicropigalamg dies to a
surfad®DMHCEOBIRGY ARuenBies HRIRIBS RdliRtMh §aRaIMiR TMTRRAIREINR dies to a surface

devices, the microelectronic devices including first microelectronic

of a tHIMRLLRY SWPRAMIME DREL R IMESSRetiikiMpiRd dutitesfirigcludes removing the
tempdrigyaripptanicamaeervitna(adadt one of the microelectronic dies.

9. The method of claim 1, further comprising removing at least a portion of the

support member from at least one of the multiple microelectronic dies.

10.  The method of claim 1, further comprising:

singulating the microelectronic dies to form multiple separate microelectronic
devices, the microelectronic devices including first microelectronic devices;
and

stacking one of the first microelectronic device with (a) at least one other first
microelectronic device, (b) at least one second microelectronic device, or (c)
both (a) and (b).

11.  The method of claim 1, wherein applying an encapsulant includes applying a
first encapsulant, and where in the method further comprises:
singulating the microelectronic dies to form multiple separate microelectronic

devices, the microelectronic devices including first microelectronic devices;
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least one other first microelectronic device, (b) at least one second

microelectronic device, or (c) both (a) and (b); and applying a second
encapsulating material to at least a portion of the stacked unit. 12. A

method for packaging a microelectronic device, the method comprising:
positioning an active side of a microelectronic die to face a surface of a

support member, the microelectronic die having a backside opposite the

active side, a peripheral side extending at least part way between the

a@iﬁﬁr@ﬁd@ Staekee upacksigrornt alrleast refiiBtarighosRi&ronic device with (a) at
mtercor] applyin apsulan to cover t least a ort n of the

surface §7the QlpO mdiFer UG BHPS B0 8YER: dilaglulihels one second

Iaterallyrmdymnttorﬂmed@euehmad:)sbiﬂhr(a)wanmgoonatmlal from a
de of the mi roelectrqa C d|e t e@?&%ﬁ@ rtion f the

thPo%é'H Aferinterconnec CORS I’rlIJCtIng a redis rl%ur['il(g)l’? gt%% usrtea%lﬁed unit.

the backside of the mlcroelectronlc dle wherein the redistribution

rcom e o g AP R oAl SERLE o REd Effriing

epesipieningt ancrelve aqm&g/m@ atmeiereelgrittain siethatfane ehcyptagarefia support
a“aChe%IéHBérpﬂﬁ@Hﬂ%élgaﬂﬁ#&%@Wé@ﬁ{fﬁcéf%&gfﬁe ThpbaadmAatative side,

of claim 12 wherein coupling an active side of a microelectronic die to a

surface dPARIRIBHIAERBETAEIE F st Pl Ay Aealvecsiadher active side and the

microelggiERsie Jifh & Ié@l@cﬁéﬁé’frﬁ‘dﬁgl‘p%éf fHBRYHReRmber, and
wherein the method further includes removing at least a Eortion of the

t@RRISIPY A SRGRRRYAT IO EN hEhIRIBE R RRSHRO 6. tS, StitPRfe@iote support

of clalmrﬂé’mwéthebcwmp@slmfem@ﬂrtg@tdaaépmmm@ eftthallpuagiatent to the
member fro ebm roelectronic die. -17 16. The method of claim 12,

further &ﬁﬂ% ﬁaching connector elements to the redistribution
stamstiviagandterial from a backside of the microelectronic die to expose a portion of

the through-wafer interconnect; and
constructing a redistribution structure on the backside of the microelectronic die,
wherein the redistribution structure has pads electrically coupled to the at

least one through-wafer interconnect.

13.  The method of claim 12 wherein applying the encapsulant includes applying

the encapsulant so that the encapsulant is attached to the peripheral side of the

microelectronic die.

14.  The method of claim 12 wherein coupling an active side of a microelectronic

die to a surface of a support member includes coupling an active side of a microelectronic

die to a surface of a temporary support member, and wherein the method further includes

removing at least a portion of the temporary support member from the microelectronic die.

15.  The method of claim 12, further comprising removing at least a portion of the

support member from the microelectronic die.
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stacking the microelectronic device with at least one other microelectronic
device. 17. The method of claim 12, further comprising: forming a stacked
unit by stacking the microelectronic device with at least one other
microelectronic device; and applying an encapsulating material to at least
a portion of the stacked unit. 18. A method for packaging microelectronic
devices, the method comprising: attaching multiple microelectronic dies to
a surface of a support member, individual microelectronic dies having an

aq:g've St mbaksicislaind a Imh@neoﬁh;ﬁﬂggig-wafer interconnect,

n the activ Sld of the mi c dies being attached to the
AN G b AR BB P AR SHENT o GBer at leas
aspekiog mehalmuulplnmmmrde}ecer&mb atiesaahdrat tehst enjoookdectybtiie device.
surface of the support member so that a portion of the encapsulant is
laterally adjacent to the microelectronic dies; removing material from the
bactksidéref thethoidrobdtmitroni; Hiethéo exppsisiagortion of the

the tﬁﬂg;e‘%ag% 'Pé%rﬁﬂﬂrbiféﬁé%ﬁgiﬂ%t ?oé‘?é’ ?FB' y é%?éé% M &PRAE one other

bac e microelectronic relnt edistribution structure
has padglér@@!ﬁ@biwl@cﬂ@!ml@mﬁe through- Wafer mterconnects and

%ﬁ%%{ﬁ%ﬂﬁ@%&&‘%ﬁ&%t I3 BSIBRDATH HO S WEE G

construc ing a redistribution structure includes constructing a
redistribution structure that extends over at least a part of the portion of

the encapsidid 3R paYIIREEMi AR BIIUTRAIBGIERRI ClEmethd & Botipfising:

method of claim 18 wherein attaching multiple microelectronic dies to a

stitacking Deliipyemicealsei PRt dis dra miachipbR SHRREEIAEFBRR individual

dies to isteBRR IIrCIRIRROFRVISY PROTABNOE ReIe 2l DRekSIBEIOERS at least one
claim 18, further comprlsm remow at Ieastggportlon of the
I

t .
membel HRHFMEL ENETEP e FhuHBR SHiciBRIAGI RIS e <o the microelectronic

dies being attached to the surface of the support member;

applying an encapsulant to cover at least a portion of the multiple microelectronic
dies and at least a portion of the surface of the support member so that a
portion of the encapsulant is laterally adjacent to the microelectronic dies;

removing material from the backside of the microelectronic dies to expose a portion
of the through-wafer interconnects;

constructing a redistribution structure on the backside of the microelectronic dies,
wherein the redistribution structure has pads electrically coupled to the
through-wafer interconnects; and

singulating the microelectronic dies.

19. The method of claim 18 wherein constructing a redistribution structure
includes constructing a redistribution structure that extends over at least a part of the

portion of the encapsulant laterally adjacent to the microelectronic dies.
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22. The method of claim 18 wherein attaching multiple microelectronic
dies includes attaching multiple first microelectronic dies, and wherein the
method further comprises stacking one of the first microelectronic device
with (a) at least one other first microelectronic device, (b) at least one
second microelectronic device, or (c) both (a) and (b). 23. The method of
claim 18 wherein attaching multiple microelectronic dies includes
attaching multiple first microelectronic dies, and wherein the method

fagher ThepiigAsdfemeiag Maskeeeindipcaingkingimne afidhsdisstronic dies to a

micgoelectronic device wit at_least one other first microelectronic
suracgLSIcs SO IR LARHR ARG PO R T O51 ) BBl Qs surace
of a te(inp@madyappog @sebend encapsulating material to at least a portion of

the stacked unit. 24. A method for packaging a microelectronic device,

the method comprising: coupling an active side of a microelectronic die to
adurfackhef meathpdart nl@mbts; fapplingmprisicgpsoianinty sbleasableastion of the

supp IREIABO LS WSLaRleonfs e ANGLAL SfikaiBarian-Qfile surface of

the support member so that a portion of the encapsulant is laterally
adjacent to the microelectronic die; removing material from a backside of

the micrpglecanic disQexnose aRRLaR %ﬁt&éﬁ?@“ rﬂﬂﬂﬁl@owgﬂﬁéﬁronic dies
. interconnect; and -19 constructing a redistribution structure on the
includg crérRBTGhBHiiglec st dnicrarieatoNiedriethuabs svhrteit: Hhes malsod further

compARLEaHXISe WlebioHReRe 16ARY 98 cHERKIAVRIE WML (5P B GEEsEBNe other first

_ The method of claim 24, further comprising removing at least a portion of
m'Croﬂlﬁpt%?iﬁd’r?w{@m@r@FJﬁ?ﬁﬁ@ﬂ‘ﬁcﬁ%@%&W@%’@ﬂ%@%@ﬂwdﬁ &¢) both (a) and
(b). claim 24, further comprising stacking the microelectronic device with at

least one other microelectronic device. 27. The method of claim 24
wherein applying an encapsulant includes applying a
23. The method of claim 18 wherein attaching multiple microelectronic dies

includes attaching multiple first microelectronic dies, and wherein the method further
comprises:
forming a stacked unit by stacking one of the first microelectronic device with (a) at
least one other first microelectronic device, (b) at least one second
microelectronic device, or (c) both (a) and (b); and

applying a second encapsulating material to at least a portion of the stacked unit.

24. A method for packaging a microelectronic device, the method comprising:

coupling an active side of a microelectronic die to a surface of a support member;

applying an encapsulant to cover at least a portion of the microelectronic die and at
least a portion of the surface of the support member so that a portion of the
encapsulant is laterally adjacent to the microelectronic die;

removing material from a backside of the microelectronic die to expose a portion of

at least one through-wafer interconnect; and
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first encapsulant, and wherein the method further comprises: forming a
stacked unit by stacking the microelectronic device with at least one other
microelectronic device; and applying a second encapsulating material to
at least a portion of the stacked unit. 28. The method of claim 24 wherein
removing material from a backside of the microelectronic die includes
removing part of the encapsulant. 29. A microelectronic device,
comprising: a microelectronic die having an active side, a backside

oppasiiecthe) actv@isidsutio rpstipbieral st exatking Jflfashpardauedtronic die, the
between the active side and the backside, erlg.at ast on %gr u%@wﬁe
intercorl SO MR TAE BERiGH PRS BN S oA R et rcfideast one
die andtarsegbrdgfertinteracmakstiibution structure electrically coupled to

the second portion of the through- wafer interconnect; and an encapsulant

laterally adjacent to the peripheral side. 30. The device of claim 29
witereinTihe metapds wholkisnatrbcliethéo doenpesploeramsidegoditteast a portion of the

Suppowiﬁ{gﬁlsigpﬁgm %gegﬁgrgéezﬂgrggwﬁ? of claim 29 wherein the

encapsulant inclu an epoxy. e device of claim 29, further
comprising a support member with a surface, the active side of the

ny'groel 50%%91‘8&%%%%%&! tf}m?eﬁuéﬁm ri%ﬁ{ﬁge,sﬁﬁeﬂﬂg mgnmﬂofelectronic

so that the active side of the microelectronic s facing to the surface o
devicenuitR @b iRt heamBEheBRITIeeIgelRRIGHBMAR. 29, further comprising a

support member with a surface, the active side of the microelectronic die

being electrically coupled to the surface of the support member so that _

tiRd -actiJé‘@iH@g'/l%@Fﬁi'é\*ﬁé%b%ﬁ@d]@%oaﬁﬁ‘&éhﬁ@%ﬂﬁﬂé@déﬂﬁeapp'ymg a

first e SURPSUIMEMRE Rl EaHIan S RiRiRe RSoivsHRiscomprising a support

member with no electrical contacts, the support member having a

Smrég M stacked Yt by slacking the microelectronic device with at least one other

microelectronic device; and

applying a second encapsulating material to at least a portion of the stacked unit.

28. The method of claim 24 wherein removing material from a backside of the

microelectronic die includes removing part of the encapsulant.

29. A microelectronic device, comprising:

a microelectronic die having an active side, a backside opposite the active side, a
peripheral side extending at least part way between the active side and the
backside, and at least one through-wafer interconnect having a first portion at
the active side of the microelectronic die and a second portion;

a redistribution structure electrically coupled to the second portion of the through-
wafer interconnect; and

an encapsulant laterally adjacent to the peripheral side.

30. The device of claim 29 wherein the encapsulant is attached to the peripheral

side of the microelectronic die.
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microelectronic die being coupled to the surface of the support member so

that the active side of the microelectronic die is facing to the surface of

the support member. 35. The device of claim 29, further comprising

connector elements electrically coupled to the redistribution structure. 36.

The device of claim 29 wherein the redistribution structure extends over at

least a portion of the encapsulant laterally adjacent to the peripheral side

of the microelectronic die. 37. Microelectronic devices, comprising: a

sgpportTRerabegicbafiokimseefacrsram ity eAvaeelast ki dirsaniexy.

individual microelectronic dies have active sides, backsides, and

through-wafer interconnects, the through-wafer interconnects having first

peRtionsTalecisicialyofaiipied2e, fuetaetiverpisiesirg dhwipporoaieaiterioviliea surface,

nd second pgrtions, the multiple microelectronic, -21 dies being cou

the. agihestinrtel oY dO RSO P S5 B e e DRcUrde ot the support
membreicsoelbatrirecatibecasiacih ththensendateevbtie diepsofacmgnidéneasurface of the
Supp orﬁ%%tﬁ%léan structure electrically coupled to the secono! portions of the

through- wafer interconnects; and an encapsulant covering at least a

portion of the support member so that a portion of the encapsulant is

! §.ra|!yﬁ@aééqﬁééoome{mp§§Iﬁﬁltrl%}]%&ﬁﬁri%ﬁ%@&%‘%ﬁeﬁé@w&% a surface,

wherein the encapsulant is positioned to fill at least a portion of space
the agioyvsisie thé thecrosiaealestiodieslitobpig ®lepticalbpsaupeshiertBo syrace of the
suppdfEMiemBEFEIM3{ O SIQIVEREBUPRAE MRTYRRSEIMERRAIS WRRRIENL to the surface

member without electrical contacts. 40. The device of claim 37, further
of the SMRARPRIMPEMFector elements electrically coupled to the at least one

redistribution structure. 41. The device of claim 37 wherein the

redistribution structure extends over at o ,

34. The device of claim 29, further comprising a support member with no

electrical contacts, the support member having a surface, the active side of the
microelectronic die being coupled to the surface of the support member so that the active

side of the microelectronic die is facing to the surface of the support member.

35. The device of claim 29, further comprising connector elements electrically

coupled to the redistribution structure.

36. The device of claim 29 wherein the redistribution structure extends over at
least a portion of the encapsulant laterally adjacent to the peripheral side of the

microelectronic die.

37.  Microelectronic devices, comprising:

a support member having a surface;

multiple microelectronic dies wherein individual microelectronic dies have active
sides, backsides, and through-wafer interconnects, the through-wafer
interconnects having first portions electrically coupled to the active sides of

the microelectronic dies and second portions, the multiple microelectronic
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least part of the portion of the encapsulant laterally adjacent to the
microelectronic dies. 42. Stacked microelectronic devices, comprising: a
first microelectronic device comprising: a microelectronic die having an
active side, a backside, at least one peripheral side, and at least one
through-wafer interconnect, the at least one through-wafer interconnect
having a first portion electrically coupled to the active side of the
microelectronic die and a second portion; a redistribution structure

electricaliyouplgcupredsecans parties of e alifigast engnber so that the active
through-wafer inferconnect; and an encapsulant adjacent to the at leas

one periie: S <HiE, AErOSSTo0e: VRS oA, dafaHAEtietne suppor
stackedméthlibe first microelectronic device. 43. The device of claim 42

wherginhe enoapsiiantis aliaehad 1o the.atsast ancperiBieral SeRL inrough-
the first microelectronic device. 44.°The device of claim erein the
redistribuéiten strexsoneest&@islover at least a portion of the encapsulant

@ﬁ@”?ﬁﬁ% ! %?%%\/&ﬁl?ééf@ﬁeéiBgﬁfahsé‘#?hé%u-wsrgWé?ﬁb%frcéai[ﬁlnat a portion

42, whe e first microelectronic device further comprises a support
membepPhthdreamsilantiscataralyirdisgppbie donEissosRPHOBICBIRS -
surface with second support contacts electrically coupled to the first
zgég:port contacts, the active side of the microelectronic die bein

g
ricAlecdRiRRIab ARl Whetaie e eRoARSUARNIS Pesiiales 48 fill at least a
portiof8f pacchedrvddn aidhricriesirshienikdisdsprdiasent B Atember.

surface of the support member, and wherein the at least one second
microelectronic device is electrically coupled to the support member of the

figst. miqnee leeivdicslerispVigthprraemdr s RRPPGPNiAsHsb &b indédes a support
devic&r of claim 42, wherein the first microelectronic device further

membel WIHOLE S EHEALF YR ithnts electrically coupled to the redistribution

structure, and

40. The device of claim 37, further comprising connector elements electrically

coupled to the at least one redistribution structure.

41. The device of claim 37 wherein the redistribution structure extends over at

least part of the portion of the encapsulant laterally adjacent to the microelectronic dies.

42.  Stacked microelectronic devices, comprising:
a first microelectronic device comprising:

a microelectronic die having an active side, a backside, at least one
peripheral side, and at least one through-wafer interconnect, the
at least one through-wafer interconnect having a first portion
electrically coupled to the active side of the microelectronic die
and a second portion;

a redistribution structure electrically coupled to the second portion of the
at least one through-wafer interconnect; and

an encapsulant adjacent to the at least one peripheral side; and
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wherein the redistribution structure of the first microelectronic device is
coupled to the at least one second microelectronic device via the
connector elements. 47. The device of claim 42, further comprising an
encapsulating material covering at least a portion of the first
microelectronic device and at least a portion of the at least one second
microelectronic device. -23

at least one second microelectronic device stacked with the first microelectronic

device.

43. The device of claim 42 wherein the encapsulant is attached to the at least

one peripheral side of the first microelectronic device.

44. The device of claim 42 wherein the redistribution structure extends over at

least a portion of the encapsulant laterally adjacent to the at least peripheral side.

45. The device of claim 42, wherein the first microelectronic device further
comprises a support member having a first surface with first support contacts and a
second surface with second support contacts electrically coupled to the first support
contacts, the active side of the microelectronic die being electrically coupled to the first
surface via the first support contacts so that the active side of the microelectronic die is
adjacent to the first surface of the support member, and wherein the at least one second
microelectronic device is electrically coupled to the support member of the first

microelectronic device via the second support contacts.

46. The device of claim 42, wherein the first microelectronic device further
comprises connector elements electrically coupled to the redistribution structure, and
wherein the redistribution structure of the first microelectronic device is coupled to the at

least one second microelectronic device via the connector elements.
47. The device of claim 42, further comprising an encapsulating material

covering at least a portion of the first microelectronic device and at least a portion of the at

least one second microelectronic device.
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