METHODS FOR PACKAG NG M CROELECTRONI C DEVI CES AND

M CRCELECTRONI C DEVI CES FORMED USI NG SUCH METHODS
TECHNI CAL FI ELD [ 0001] The present invention is
related to nethods for packagi ng m croel ectronic

devi ces and m croel ectroni c devices fornmed using such
nmet hods. BACKGROUND [ 0002] Packaged m.croel ectronic
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[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 témporary 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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redi stribution layer and a dielectric layer is placed
over portions of the redistribution |layer so that the
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[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 microelsctronic devices
in accordance with other embodiments of the invention,



in accordance with other enbodi ment s of the i nvention.
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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 [east 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 expose a portion of at least one through-wafer interconnect, and applying a
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appl yi ng an encapsul ant to cover at |east a portion of
the surface of the support nenber so that a portion
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removing material froma backside of the

redlistibetionc strontire todthe backedao f
b e e S L
q'Y Gerripeta f@etah[@aﬁwesthdmgb#wafélﬁnterconnect

redistributi

ormg oel The redistribution structure can

[ él ec?‘lr?l g-{élrés%efﬁi%?f tget”ﬁ’ef“'ﬁ!‘ e diregiet! toward a method for packaging
d

nwrp agifoniafevicasnthat m@rmaggtaﬁa&r%l%lt@k Jntcr%;]% Sfoni-8ies 16 a surface

n.are directed towar
oPé &;gﬁ)lrfnrggﬁ?@ng%?lggllvggglrraﬁ[ct?qu:ggnrgé@st@mhava(alnuad:ﬁﬁe sude a backside,

aaq ehleasingnentiakdiighhveafsi @t r
ten QP ég(?ivrﬁ%t mrﬁc%%g%ﬁ& ?fg ﬁ rHricré)glectromc die

r
c&H b& ABRHBRRM & tﬁe sy&arsq a‘P the supB@Ik s1ember. él'rhle raethbe agh f@r‘ﬁﬁer include

can have an
apriying g eneepsulanhioesovenie Ghultipld i ?m Iéth (ﬂgs o{]q sglggstoq: portion of

ni c di e can be attac
th@sﬁﬁgﬁép%gb% 3 '@%?Wﬁ)ﬂo@@h off ﬂJeteheapsulw:lt Hﬂ@teraily adjacent

todhe Inycmgleatnorm dRigs uTrempn 170
thén 28ke ‘%frﬁ}? ¢ dies ang A C&é:ﬂw%@&p&ﬁ,{,&%ﬁe gimovifigematerial from
0 e MUEBBEFTOHR it te exphea aa ppdivhi of ted thidRgh-wafer

ace

lntgrp@ap@m and applyihgtaaeaistripuaisH éﬁﬁg}re td fhel Jli%f‘s"f’% of theymicroelectronic

cr ic di The nmet hod can st
i, ﬂ?e‘?%?ﬁglﬂq?@ ﬁg't'g\"eaPa'? rmelectisaliaciosplde of theh@hrough-wafer

I ncl
Infﬁﬁcenl@@ttﬁcﬂ@ methadf & Jeb f@%@%lﬁe%hfné&ﬂa% leas?one of solder balls

hgg i.nt er connects an
an?egl g'(?h @ﬁ% to e atilgast poe trﬁ@lswggu@ gductird faad singulating the

ml@fpelﬁ@mre@dieam c dies. The redistribution structure
[qulg? bed,el ectrically coupled to the through-wafer

er crhetbesaspEots ofehd Do HEWirbst :
a rﬁ%@%ﬁﬁbrﬂ 8&;6\% ﬁ‘]%i ne of @Ol der Irbaﬁg Hﬁvar& g%g‘ﬂa‘éf‘“ packaging
bunps ?H SEHH9EH ECYRIAY @Prachiva sige Oétarrmcrtoareetraﬁid die to a

surgqmgmaasunpgarttmemban aicdapyihg @H'éhcgibsﬁﬁant kO A ast a portion of
theQhiBRIIRFHAE Lo %d étﬂe st 3 faiano lgeggqrtﬁ@eg?‘@tgaéwi@oﬂhzn%ber so that

or “pac

a ppﬁ@nmé@e emq]dsulagt Bﬁa!@t‘a*liy\aaja‘ééﬂeto‘%ﬁe %J%El%gﬁr;%rﬁg eron'gf}g method

nber and

caruBhdOn desllérn{o%ce of teg{iﬁfo gpag(sm,qﬂtbe, nmroefecteamc die to expose

. pg}irt]capgu@ant 10 COVE
ipn gB eastmedhmughmfbraiteﬂcaﬁﬁéct an@%bbwg edIsPrft‘a fion
¢ orand 8 structure
to tﬁéJ bgée}ﬁ;?aepif utfu@?q érggleptécergﬁlﬂ )e,lr I"gdeg@gwmlqrbsﬁméure can be electrically

coumegrtgeﬂhgcatr leastcormt d]roﬂ'gh‘ewa‘@t' hﬁélrcoﬁrﬁ’ébtf ufﬂeh Hethd EA9% 4 furthe
;
incli® By tu‘l&ta? rléa% roog1 S@Jg%ég)@?é da%dosoldofeer bumps to the redistribution

m cr oe onic
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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a portion of at |east one through-wafer interconnect
and applying a redistribution structure to the
backsi de of the microelectronic die. The
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to the at | east one through-wafer interconnect. The
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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
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[0016] Still other aspects of the invention are
directed toward stacked nicroel ectronic devices that
include a first mcroelectronic device and at | east
one second mcroel ectronic device stacked with the
first mcroel ectronic device. The fi rst
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For med Usi ng
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eledWicallP8bdd B 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



devi ces build up package m croel ectronic devices and
m croel ectroni c devices forned wusing such a nethod,
in accordance with certain enbodi nents of the
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oSt (ﬂékedtﬁdti g 1gr r angerrent6 %?tn%?lf u(-Erd)ZlE[Je.H :?%ﬁ{ae '%&F%{%?fgplrg}"tw IC (e.g.. via
SchaBrresdlé8k- sectional illustration of nultiple
dies 110, showmn as a first

et oel ectroni
[drg@i oel gﬁ?'[%lﬁi @ecﬁeéoridld'@a" @hdndudsscamattive sidee! BIGL WigNbSe or more

digi eortdfb. 11Dbe af baHsiddi ' s '

cnsiuio Eidnd Cbberer o 14501, S5 g Aol B iy anegraten
4 55 © (SleHn sehemticalieransirnesar nedrd dgodgh-Gafeb etravesihdoliel 14b with
firatportienssi thd drdlsatond ‘?Jo%n)?ls ﬂ%ﬁs hﬂﬁo",ﬂf’ét iﬁ 3133 ill%]t?at% gmbodiment the

i ntﬁgrﬁt ed circuitry 1C (shown sche
act' ve'¥edlie1PMEe caRfiguntiondén ofher emboninentslities GRRt #EF Fay have

difdr2at (ext@es tb dgi i.cal | y. coupled to the |
[ '|n<ie r at egs i %O??y&l}fec@n?%i&'?ﬁéfstFogie a ?%V%'SHS &liagp 110 can
n{:H ?8'2%"%éfec‘ﬂceﬁ’op@c?mgH-Mhéreiypémbérdeoinﬂe@ﬁaﬁ iAdkdde integrated
citchitdy (@56 DRANE CSRAM d he, j ntegr

Ci rcui ?ry I C and tﬁgthgrég?]gg%%t %‘?%ﬁghﬁg{p‘%e%?ta&gﬂ)

[0RR0]t | orFigwt 2 hlﬁafﬂ)érﬁéllydéﬁrerrﬁgeg%{?s;%kt%c% ora?;ﬁgiggg\%grgf the first and

[ ,CcO cts 114a can inc
Seﬁ%“i?'ﬁﬁﬂggﬁénﬂhé ORcqqupledstp e surfporttreembers 1 2l itat has @first side 121

andral ssemangld@apsi q b osite the ,
oLt o nesh R cekbhtoBeieRs M sABRG klstier izg can inolude

] r st ons
VaE‘é‘Hsoﬁgﬁ@%fa&G FHVEFOBRNEST $xamplel i Figurd Rethbi supboflirBember 120
inclutiéa fics BuisoredRRddtd €29 integrat ed
h C%%E%Ui t Synfjf%; e.g .. viéﬂiallthgéq ﬁgg@?gbgoah{i‘ggéos"d QBS"?CO”taCtS 124 at

T OGP} KS faa) arg gleckisalbneruples to1mivespoidintefrsBupport contacts
122cThe @rss hoke sdcbhl didst f | tacts 112b
e §1 ?_gec F;I .d% 313({?, oneﬁgral rh%n]g?’é Oggrﬁﬁﬁﬁg‘?@ﬁ’&gﬁ'&é’é Pggggiently coupled

Yt egrar's ly 24 Wuplericaly) tos hewpupporenemberll 2y Wwithangir respective
activessidms 1moa @and N ol edeinaah 8 firg w t
[Oszih]r st porti gns 115b ﬁgﬁdggglct:g%}?%gr@?%gﬁ% %@Eﬁ "}ﬂ@?%d&ﬂ

t heForl dxasipiatie theempaitdmrat ' Have, 1 he

theSRER SR d gura .iloH |i n ot her gﬁﬁ@gpﬁgt%gﬂf{sgﬁ% ijjaﬁrag 111b of
CCHNY 13207 L L e mracharieltyi Bftanhedtto the support

may have

mefmbac12®nShe etiveaidRRPIGa anar1i19b of HeSfies] C incl ude
or ot her 1 i;'{)bee‘séar{)af”g@vélaeg)f coupled

tot Ol-ﬁ"i es r gcessors, _
0 {1F SHPROH PEAEST 1Rcising etous Jacnickies welbkagwn Rt SRIMIn the art
ForRixastple, ltinagiesst,10RGRAN rivBiica) br pficanl, alka o WEESH 1o the
su ?“%‘%ﬁ%t |1?t0| %ﬁl}fip(:henat ic cross-sectional T1ITustTat o

pg femmber. various types of adhesive films, epoxy, tape, paste, or other
suitable material. In certain embodiments were the dies 1 10 are temporarily attached to
the support member 120, a releasabie 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).



second dies 11Ca and 110b coupled to a support nemnber

120 that has a first side 121 and a second side 123.

In certain enbodi nents the support nenber 120 can

i nclude various contacts and connectors. For exanple,
in Figure 2 the support nenber 120 i ncl udes first

t [ 1 and second
f{;zg}grt Agfgmogglz)i tﬁe%n{ap ﬁe H3 gg&é%ﬁﬁﬂt%&ftsa@@d dies 110a
Bf e EQMAst E@uﬁﬂsta@uo@ort@pgtesqsom 1) eﬁedm?danﬁ %lebt the integrated
clreuita et of tﬂ@%rstg?ﬁ gécfvﬁﬁ o eﬁ%; tfl%b fjptf‘%cF“PP@” gnember 120.

BllOb can be tenporarily or
ﬁﬁ%‘l‘f‘&n‘h@aﬂrﬁySwrbﬁoréﬁ@sﬂr«%caﬂel Méctttcallyfbbuﬁléﬁpl@r&e Jsecond support

oRtEsIer | k2 t r ctlv sides 11
c omate 1231b19 e |lhjsirgﬁ'd ?rﬂ cﬁﬁéhtr ¥l}j ategf0|rpﬁ|gie§d'§>p@ﬁ the first and
smm es)31g alefq)@jggqlcmrcoggladm the se@oﬁ% Q%%dfd@ngﬁf %24, In selected
®l t a [ a_an 0

Tryatenanied S o BBty ol s e w2 o vrs
teghrigeered Ros Q@@P@ppmﬂl’talrrrenhemrrﬂaa& cﬂ?’ftﬁct@cdd Yt 81648510 can be

Seltbnadas t e 10b can be
fcou medd %P%Qi%alfg tés?%cgp%r {6%8 ﬁ[ﬁ)é}e i”ﬂﬁ’oam I £thes @gnbodiments, other
erhnifRsHiredased tk eteatrically ¢cdupieths |die|s|‘lqd th [hetﬂépéﬁﬁ 20, for example,

fl u'f@hlpeé(rﬂ:ﬂ'@iré‘ot did? %ttgél'fe r%egrfo gc%‘xg oak??(b 3 ﬁlég(? IS jrg :glgft{am respiasiments, the

Si ca coupl ed or
te fg{gqqfslqggdvf@r icalppemuple tthetidsva 16i {O:Tﬁhei %&fl{t 120 can also
n certain

m%iﬁg'cf PRekible Be BbR %10 S ihd SEir T ([?@r 4$ing yarausatimetiip attach
teghgiquen Supiher ?mmtﬂm seppodll Ieasnd bRcRchREIMERI and the dies
100RIr& 8fly GRSEHBRicH acﬁ&ﬂ% *ﬁgg'épa%tz or adhesives that

er ma racteristics (e.g.,

have suitable t rel ea
0 n tenperature).
e I R s LT
8'? ENgwn @erﬁﬁdd@mcﬁm escH bhar iratrike diéH@iloﬁ Olmsatﬁderstood that
mLIIth:ﬂie 8|b§ ghn B @)Bgrflgr?ér"ogr%laiﬁ?é ﬁﬁ tég%]ufvé)c”g fr\&arglf :%3)[{ rsag%gggnents For

rated
ex%mglg E'QB 3 isge pg@@llwqmnﬁﬁe teruplao vewnefiaelipid 2kes 310 coupled to a

sum;&fﬁgghs?/@ 'gg ElgatStHé’ RRY%st aﬁé ?Jé%r%ﬁ%é:sg%i%ia {rqm opg ANgthes In multiple
dirdCS 51 {650V Fire@iona) Bcrosntdaearmith ceftdie enboR@heHte df the invention.
In Fi

n IQG%@; I“'Ldaﬁé‘; B(q;:%%f{)e E&ﬁ?léd {gegsné:ggorg %g@ 5"3‘8%5 %gﬁ{eg%q?gs of the dies
3@2@“‘?% Q8 Lefperl 3 énabtm mtoet 320renddhe Saddtiedady 6 the dies 310

opmiske thd &k Kidegu rd. 12 a variou
c£echn| ?ues For’ g‘ggﬁlofﬁl’ ?%S!ier iy 'ﬁglgﬁ,g*o\é]eﬁ%ﬁtsgaace 335 between
anc gitae {& 9o fpteialy éﬂJ@QefIEI@) fbamiletsei%w 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
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positioned to physically touch contacts on the support
120. I n other enbodi nents, other techniques can be
used to electrically couple the dies 110 to the
support 120, for exanple, flip chip and direct die
attach methods can al so be used. In certain

cevasoali lrestt s, partive ' ctricall
e e S LB ) S or 120, 1
neg(lclzjﬂani ca Idﬁm‘?f@dé? ENPARSUANG H23 been epplied toup ektend @t it covers the
beksigles USanmdvardbosstht! digs qm-plrﬂf:fsgﬁ@ 4 teclﬂninquetﬁ) . I'n _
1Pk djsgréosoﬁl(ﬁrrent s,, the support "has™no ’e_? @8. [9ncefi the encapsulant is
acts and' 1 heftf tached o, dhe perivheraesiduant 18l 406 118b of the dies

con

et Lt oA LU, e S v s
g R"'clef'gb r@s RBArsecand digs) §1Qk 8posEObf r rimoere erdifthents, the

encapsuiantdi30ds toh el H .0od_ 1 hat Itiple dies
k@ egf) Sit] oﬁgbéadregl Ba@%%m?'%%%e%sc{]%%e&rqoquﬁeﬁ?féheibﬁCKSfdeS 113a

oy a'éﬁé'ﬁps. They encapsatapt d30 Fiag Wiee aplie a various methods
I ple dies 310

ingading ah byersabia Rt | ' fogmul ]

ot 20 Lo cauanar ¢ Ru AbolsEMefladh i Resiee s process,

Tﬁa#@?@l YR? HFRGISEE PreGessn Bhef vehiddt drerwdlicknowhtth Bhse skilled in the art
ianeapsutais 160 .cln i b i Ln .accordgnce with '

or%ﬁreéai n errbgdicrgrgmcl%%f\%tnﬁggfl}ﬁggﬁ%ring .”a@i WC'#ageraed'sfestﬁ@ material
| €

310 are coupled to the support 320 with the
of the dies 310 adjacent to a surface

ive Sjde
[00?%; of ngHée }uﬁpgrqart@l@ hemetie cnssissctibes! 33 of tHdBies 110 and

Suphiceismatber OPPSIIIRint f {J ' ditionally, as .
of 99Ny FLOUY 6, 3, ;nt gy iﬁféﬁgﬁ%gﬁgéfﬁeﬁ%ﬁﬁme backsides
l ar oundo( &, é) , giea1 110 ang &ceortion of thhendaesiladl 0307y, by 1
plaparizagio3 86 bhsk ind Groesssgb : rface 321 of the _
hasSHQé}frr 320 rgng?érgﬁgié’%ﬁ (gg%tei 'Fé&r@ag# %rﬂéocjé'ﬁ'ﬁﬁ% sgffigient matéﬂal
are | at eral E/ dng Y0¢s dhda ped dridbde axpoes the second portions

118seanpHdblalof thelabrod tj | nd f the dies ,
em%ﬁjtﬁmiﬁt?e Y | v s‘.roge%g‘)g%ferﬁ?@a%gﬁ%dlééqggpa&dt 5§4H'yll?sol In selected
schenha I@?&Segl?agg%@% $obial 13pi dithe tiesHid Ockiresstha dhcapellant 134 can

forrs ageoetallyrpiher sut2@e ShOMRHinG| f an .
encapsul ant 135 has been gplggiﬂgéd&tg%e%?ga%:gb%‘?mg'tF’F‘észSt-

[0026]por thigireof it bepdrtialft scHeR{aE6 GrddkefioldlS, e a
sup m%o 2dnn the. ilJlustrated en‘qod?&rfa{\gﬁl{ewtgﬁghe dies 110 and
eB_&@ncapﬁépsu T ‘ ggo%r.é &h Figiee iSedtteroa redistghutiont strivditrei 140 has been
appliesl tor thettiaeksithe kdaand 118a00md dds3pif (1 {ﬁg. ims?r%te%lgmbodiment
the 'réljiﬁrlitﬂ.ri{oﬁ ng @‘ggrbl on of the encapsulant i's '
IS anbyton st g s a fqaarﬁongmg glpgtg@&ﬁ@cpqupledtﬂoethe second portions
116pend phéh af theititesgHLd8fer ﬂﬂél'céimtso‘fmta%ddl'ﬁg. in Figure 6, portions of
the redistribution structureg 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.



110. Accordingly, a portion of the encapsul ant has

filled at |least a portion of the space 135 between

the first and second dies 110a and 110b. In other

enbodi nents, the encapsulant 130 is only pl aced

bet ween the di es and does not cover the backsides 113a

[6027] 113IFiqfrethes di iAifL0 encapsul ant 130 can be

Sﬂgs(lﬂ_hed vgl; ari oulgé-tr'rp%h%c(g;sg%%inﬁcr i 1rG AR Hey ofrdhel dies 110 and

Juke et il ég’OSmwg’p@ng'QUWEShMefeg%rhﬁdﬁfﬁsééﬁhﬁg 150 have been
ldit @ thE QEGISHbULIRD obity i spensi ng process,

all of which are wel ?tr%ﬁ%evmpﬁog tHﬁSSCé’”ER?tPT @%mqmtq HEO can include

vaiUs vpRe einepeatosntinddiing aolden daligle sy %@rpg)é%ﬁﬁ/opfreﬂowable

comtell itedtcanl i i tric material
ooy oo B 8 Pyt ERhist Py et fuials eomponents during &

re?l%gz@f% t{Péhather mutiple Olpodents HalQré B6ing AR are placed in 3
rafie |20 hé psned L Gur r.removing at |east a
4RO en{ of the bggﬂtglggg% &8%3?‘1&3&) forg myipe sepemés diierselectronic
sipﬁéﬂi; iﬁgp%@ﬁgggzﬁgﬁéw PG i1 Shoon¥ied 110 can be
; Je{?gf\s?t r at ed _grrbc?gi nent , ﬂé’ﬁﬁé‘? g\eeeﬁ'lcaﬂﬂ'?%’lmé’tp ang ke penport member
dé mg? tyo mrpﬁl@cmm dedess 10583?1}019!? inlﬁt@Eret 9 aﬁ@ﬂ?@m‘cpoeelectronic

SaR0NI5PaRd 150 0 rough-war er

i nt rcon,ne‘{:tasﬁ%ﬂéjr@%@%%%ﬂémgﬂegﬁ? 1{bﬁbse'l”e\(‘ﬁ"k!,i’e!s embodiments, the

MRS REIAT devicen el 05aedns beaspetzida coupldd 3 ok Grhﬁofg Bther electronic
can forma generally

debit@s a8, ! 134
s 384, harcan 4 fdg vi'the FCRY tngo%gcg}t@cgq: 124 andivoiime connector

|éxrgl argar surface a r renovi
elgme ?éﬁ?-e 5. [0026] Figure 6 is a partially schematic
[0 igs-se tional view of the dies 110 and support

er "LESERGWrPAME BT i embodifiieats dedoriBed abbilid B3¢ a buid up
pashagaciicfelddi@nRagRae ' to the backsides 113a

113b of the dies ‘Elbfoagﬁﬁ"%%eu?'?q (RYF atteRp than is required with

an | .
CIRRBJEPTrERTS: Aetnedingli liildiuppackages ianoslectonkAe RS can be formed

in Gptted lekiagty i he, second portions
mehl62 and dlll6g thfg?iﬁél’r%rﬁg é"ﬁ%mg}?eeﬁjrcdePE‘?%BFﬂ?ééﬁ dham with current
Oﬁl%bﬁ VPRapP 9fihis Batuse st thatrfswef stepdi the brtatibh Fdo@8s and/or

ast

higaer pcddut‘:ﬁbnlﬁﬁo@ﬂpﬁf‘@aﬁ’vr@%tﬁt R Eﬁaagh{gg g@%yrﬂqg;elch"onic device

art of the portion of e encaps
pmﬁﬂ?eé:l'al |y adjacent to the dies 110. The redistribution

structure 140, however, can be applied so that a
C. porAddiionalf EtbedirReitss bf Mistbée8raHid BRY; does. 1ot
view of the dies

ex Migdelentranit Deviesicapsul an . -
a partially schematic cross-sectional
[0029]0 arlg 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 microglectronic devices
103 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 s 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
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support nenber 120, shown in Figure 6, where cpgnsfggr
el ements 150 have been coupled to the redlstr! uIUde
structure 140. The connector_elenents 150 canblrfs
various types of connectors including sol der ba

ble contacts that can act
sol der bunps, and/or reflowa omeaent <

saparatecionfre efili Bﬂmeﬁ%ﬂlﬁﬂiﬁéﬂggﬁg&@ﬁi\%ﬁgwc%ﬁiﬁfqﬁvges 105 are singulated

i | cess .
bgtgré gﬁ%?ﬂr@r S{'IQ?OOV}/%P‘{S’?‘B@‘F@Q sl 160 @reecdlpheth ithe Hnicroslsctronic
TP . e , ttﬂS'Pn' e separated to form
dedte0t0BV et oTI{i\tﬁé‘ i tg‘c}?jg‘(ﬁe Is, e 1 l%fce%g@@e%g_ewp%?r 105 can be stacked
@L?rt&r'lﬁ'ﬁ)éﬁ’efﬁ'p @#{gofhﬂ WBes eftraigroetdotdiicesticéde first and

' 1 n be singulated by cutting al ong
[ol%?ﬁ ng_ %b,;(e%ﬁ;%n ?rctiweegniéépmmdh’tscmema&ﬂdroh@@e@tléﬁgg\géw of the first

: - i c devjces :
amgk n@mnidnrﬂ%fbdlérbtrﬁﬁkgsemaé@? ﬁpg% %rﬂnh gl‘rbtgé,lo %ﬁ%ﬁi %gur@eﬁ,is@@ked on one
aﬁ@%ﬂgﬁ%’%a gga(ggﬁcg Ut 4P belrelcigurerd, chel st nﬁcrd@5&ronﬁd"d%v6c5e 105a has
beear pavitionedriveldiiveeBtife sbhisd rﬂ?o%e?&ltrgﬁig:d%%g{% Hg%\lgls%etﬁat the connector

| ed to one or .
efé@ggtpﬁgﬁ&?rtﬁ% | F%glgr%{%q%eqtroaiccdwmi t0Sboaredh céh@ct Bfh the second

suppedncbrdampord4 qartakby &l%‘vearm{horre P eccop 4 tu% 2) of the first
150. (0028] A feature of Somecof G Hdd
migkﬁ%ol%ﬂz&@ﬁt VigastPenefcesdiogyi i thiatusiratd bbofiment the integrated
cirpeitsk@gef the dirstelieebleoidric ??\ﬁ%&? %Oﬁé}egcgnppéﬁgg Sq g@ggég@ted circuits
'Congg}%:stf ?%IS(F)%;' jgr%%??tb%ﬁ%é@k@@é- ﬁptﬁmﬂllﬂ&tin e iﬂudﬂr%‘fécptﬁﬁbodiment,
the dmegretetiorinmdts N of Qﬁ% %???n%iégggggorﬁﬁgﬁ%g[ 1034, 2res electrically
coﬁié{c%%ofﬁknéognatsgﬁf g gwegugs 150 gl%f batdie eontactshBibf @wethrough-wafer
intefcennectanl MbeafdtEtetioMbIRCaRBFII4ET THhIGNEL 150 are
e rouyghput can result in a cos %é:\ﬁr?é%“%$
elerEnfriggg/gdgg??t%ﬁ it eisfjegéatetb Fiseits 4@ .of the Mdtimicroetadtronic device 1054
via the seramdriupport chhiatieeloac ieoms s By %ggtggﬁ%ﬁ%%&ﬁ %o 88 contacts
t18ackaging  Mcroel ectroni c Devices [f s 105 di scussed
enbodi ments, the mcroel ectroni g (i_e\él ggn ave ot her
[ooghiove Ml e WRlEEs SR SEne s amnecionslomonts fiBer entho e
a ) . ! . .
. frent ¢ t tst
MiCERsIRsERBIGtdevicBoranee mpde to o@erﬁﬁlg ?ggleﬁ%%gé X @ é’?{ﬁe@ dp another

o e 3 e B o sseoomns e o
secgtle(f %?c%%@q@nicetﬂﬁy@@i tadbtcan bt udedas toparab) édu?l% 0L stdifed unit 107
to aBoPRPHEVIEE ”ﬁﬁﬁomﬂg?yooﬂfMoerrﬁ%¥c)eeqegtr%g{g daetviclc-'.-ga%Sa 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,
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one of the mcroel ectronic devices 105. For exanple,
in certain enbodi nents the support nenber 120, shown
in Figure 7, is renoved fromthe dies 110 before the
dies are -10 separated. In still other enbodinents,
[blae m croel ectroni c devices 105 are singul ated before
82Jone Arfesmre e ts 150 are coupled to
Opg&ﬂggjf%e 4"% Mth discussecopbeve with reference to

evi ces

. i,CL oel ectronic
'ﬂﬁ@ﬁ%m@f {“H@ L] E@Q}@gecmicm_electr@le% H6Asesl O 5??0:’91%d s0 that they
?r%r P:Eagéﬁ gﬁri]‘ltihgﬁgég 3%@2? aﬁﬁfag&tnr_tgt er:;‘{%é%qagérq%iicgde\éce&. Stacked
'S 0% SHUPRIE dPYigesseatetakeiup lesosmcaant & oR@lit B’da‘?éf"aﬂ&/ob Dfow designers

n

e B i e o s
N Kacing microsleclipnic degizes lnelEd:tgml‘oeprBdudtﬁeAﬁ!ard%rgage of this feature

isnthet elebeaiic @RidecAe; - been positioned
S'[n%h eia}tii ve to t hecsecéﬁb%%gﬁgs%fg? dHireeigstiorie deaisbs san be made
t Rat 't FEPRYfecepsumerdameands 150 of t he second

oni ¢ device 105b are in contact with the

[0%5%0@ gct A
cadbhnd Mg $Hssr embedimgaiss the imicthedenironid dafigue ch' Rave still oth
croel ectronic er

argfgerente For & f1ot; ISt <M
gt erlr% Cg Eo Agm%iﬁh%ﬂrg’mi '% %t %Eiéﬁ&f"pqSgE@rpgftlcegoss-sectional view of a
enbodt NERC Chdes SilBgpaavit as @i firstiintisroblBciednid g Bi6="bind a second

migrastesbbeictdie $i10b e nnected to the
indiRbEY Aled Iﬁidr cuits p%?j_c o?q?ﬁ@&éégsvx%”% TEReee 820.onn Figure 10,
CJEVI’ ce 055 0¢-8p %ﬂ‘éﬁrﬁfﬂé,mﬂna_tu%kgidé as3, rinfegfhted circuftwc{c, one or
gL aehert onc devt oo b sl pidnpes 814, The dies 810
connectdeé t@% SERROTCBIRARSE 870,61t Wreen seppbBOmuinget 820 Bb& not include

i nt erconnects 114b,

any giecticalscobta?ts, t he t hr ough- waf er
and the redistribution structure 140. The connector

[003¢E nenins Figeee 46.can ehegisui ted tot _
pomaﬁg?%eg,ﬁohcr;Z?g Fié‘;%’%*‘f‘ﬁé%“%?é%%ﬁi ST b Mo lee 810 ana 10
i 0 ia tHe St §ndha i pettion aribaensads2tint 8BS is in the

device 1 Vi a
SPaGep hetwegrpdre dissn8 st sSAAd . ofang I5ntCdY act s .
backtids s1 9GP didd §11Phave il or e ditgodisn O 8% portion of the

connect or el enent s’ 186 RAen REIoYe tor formiaqrenetatiy blapBi Surface and

eXRges Pedicauaf the throegh-wafed pRsradinecEBARl & Fe%%trﬁ%ﬁ%# gt?qplﬂ? re 840 has
oar .

a circuit

O . i Y.,
bee]qt ig‘lj':lmg(cjﬁ?t E%Qq{r?’g’c‘)%%eﬁ? 3 ,(°$ttﬂ% diesc 8HYl apdnis satectiiatly cofipled to the

er e

S
ox I el _ .
PRI PeyHenshef mmroegmwefe@wsrcdmécfsesﬂ@é?%?@g orpﬁgg%t%&t?onts%ucture

R kol o'uC’S it gﬁ@&%?&ﬁ tryshaeteoecsateetts 834)L05a
[003spd  1QRRAtBRSS RO iltustrated 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 redistril.aution

structure 840. In certain embodiments, the dielectric material 844 can be applied to the
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stacked in Figure 9, in other enbggli rrgtnfagkglar?ggg[ hor
nmore m croel ectronic dIGVI ces can (
Additionally, in certain e_rrbodl ments a coating o:face
covering. 160 can be applied to at |east one su

e . : i l e, the
rpqllsirfb?sﬁanomglat&gﬁ{) &uo %@félileghﬁreg%gﬁr-&egﬁori ﬁleﬁf@ﬂ@ $&Pi @es coupled to the
r%(@%t@éut@)?\ %}H.lc&rfz &40 i e pther renkoidisherts, rthe d‘!agf&ﬁ% gﬁna;terci)afi 844 can be
agpligdoto thiscrepBtHbans strué'tﬁhg[ %ggé\ier -hfgfp%fngét%preﬁ@@qnts 850 have been

di nent s di scusse . ;
C{E“urbg%‘f @ﬁi-f%iﬁ?fgblfwatstrggﬁugaﬁngt pac §§geC;”n°LSGL oot ront ¢
[088¥] ces Ff%gnﬁeO? ﬁ is g,rg{:}%qﬂy saherhatist tress-seqtibagl \B&) P %& microelectronic

W t'h one - roni,c.deyices can take up
deMasscaas, sBbwe leedac P'ﬁ: ﬁ'{i?@%}lggﬂ;%%;%%vf'c&r é(ddch W asgreptmicroslectronic
AoV 8058 M 2rairancs it embbimiaptsciosihé Diidien. 1o the ilustrateg
embaedimehte the ﬂﬂtr.@el@t@frf‘%rﬁi??eléig%%éé ! e:J;ee égr!glrrqeﬁpgg:ﬁ?:gtting the arrangement
. . o !

S'%&‘@f]h ?tﬁ"%u-rpe ﬁhoﬁag%m%ées & farmi the fsepbratee midrelb&fSnic device 805. As

shewadn Figare 1prtad eabsortfchibel 5%&(33 Han,ggggnage]%qq%g fromthe microelectronic

. ; h

de??g%% %ﬁé‘ Zg.tpgol{]egg{ggﬁe{gﬁ%ng%z@ﬂnq @%&brq)életﬁtdﬁﬁ:r d?]vices 805). In other

e%@@ﬁ%rﬁe,diélbﬁri&inﬁét@ﬁf?ﬁ{:g{g gr)}%%:ngo% I'—Fggigwés"i\{%‘ Blguciure 840,

a“ﬁfg? %) f té‘?f"?/’ ﬁé%ﬁgr%lgﬁ?' ﬁgf&?@@ﬁé@tﬁt@ﬁbhed/ ?Eme{)fesﬁectﬁ/%icroelectronic
: : : irs

e S ey s

ASdi e %%lgb, c‘gl‘ﬁvﬂ)‘ﬁéﬁ efees i Eﬁﬁa%nwcmembo@igf%g\r/gé §Si cfive and/or

insylgtiye geatieg 1d), covierisl 60 wah i ﬁo%gioﬂgb %ﬂ.eqor i NSCOF Yeopmore of the

ek [ [ ted cIrfcui

m m)reeCt pgacgéglﬁzlfaggpglglzl n;ﬁgrgne or nore through-vva{cﬁr
i e di 810 are attached to e

o por e aecnetiiond Uf coifa armsbrentebmicred6niiaradevices can
su , _

be Rgbkather Hackatdmy Fok eesmpiealn FATLAT . LopaaL in fgure

t. 830 has been applied T
soségghgﬂqdﬁ?ggef%b 3% <hown §ﬁg<egu»ﬂgbfne FeiéTroSeArcA®; sékde 1052,
shown i, Figugm 8oto fofre aestad{mjtllurﬁtnﬁfo&?ﬂn'igndcrg r;lgzu n re}a?ug%%s@?agﬂg material
1139%\.@\/@%&8; gi@{: 33 tﬁ%%@@%ﬁgﬁ)g 197 &.9¢ 199, draemd 8 a6d/babetween the
micrggécﬁ)trrqrgﬁg@éiges 405 and BogbN Ry Qﬂobt‘de@ttﬁ@t@f‘al%‘ﬁ@%n rég? ation, and/or

i .t t hyough-waf er Inter _ _
prot@eitigﬁsﬁr %%%?Eﬁght oﬂsgt r ﬁ%p%ssgqcpt}%g, 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 lustration, but that various
modifications may be made without deviating from the invention. For example, aspects of
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been applied to the backsides 813 of the dies 810 and

is electrically coupled to the exposed portions of

t he through-wafer interconnects 814 (e.g., the

redi stribution structure 840 can be attached to or in
t'i:ontactt with the through-wafer interconnects 814).

@ OBsntiohd deddribaalih the icHn af ed enbodi ment
eﬁtﬂlﬁ%ﬁéﬁ‘ g% nts 850 htte?f{/&imibIc’eé‘e'ﬂn"?‘h5 g%‘gmﬁﬁtspmamhﬁ]sombmed or
of the L SHIHMSMS.s Frdhermoes, Meeaaidamh é@éééoc gé?dwnh cert
cBbeistnts of tretivongbn nBfAvdiasaliRal ARl ed. or bl ace ain
R VY. it a portion Gechoed Bithe Bapien ot those embodiments,
structure gxom aFﬂ&tXh@DHeSU@bmmamtageglﬁaemtsa,ﬁé;ngggimems need
netwsoad extibiabutead Bt et SRt BE SLhal B >
thgljﬁ\]eﬁﬁ(%r[ fsxrtporrg ?c#] 4" can provi dé STARGP tlh?d’h"eéﬂﬁ@fﬁ oficcordingly,

protec f gipite %xcfeéﬂt'f‘%?ﬂhblﬂppemdecmmu@ture 840. In

certain enbodi nents, the dielectric material 844 can

be applied to the redistribution structure 840 before

the connector elenents 850 are coupled to the

redi stribution structure 840. In other enbodi nents,

the dielectric material 844 can be applied to the

redi stribution structure 840 after the connector

el ements 850 have been coupled to the redistribution
structure 840. [0036] Figure I | is a partially

schemati c cross-sectional view of two mcroelectronic

devi ces 805, shown as a first mcroelectronic . device

805a and a second m croel ectronic device 805b, in

accordance with enbodi nents of the invention. In the

illustrated, enbodinent, the mcroel ectronic devices
. 805 were fornmed by cutting the arrangenent shown in

Figure 10 along line S-S to formthe separate

m croel ectroni c device 805. As shown in Figure 11,

t he support nenber 820 has been renoved fromthe

m croel ectronic devices 805 (e.g., before or after

singulating the mcroel ectronic devices 805). In other

enbodi nents, the dielectric nmaterial 844, the one or

nore redistribution structure 840, and/or of the

connector elenments 850 can be positioned on the

respective mcroel ectronic devices 805 after the

m cr oel ectroni c devi ces 805 have been separated from

one another. As discussed above with reference to

Figure 9, in certain enbodi ments a protective and/or

i nsul ati ve coating or covering 860 can be positioned

on portions of one or nore of the mcroelectronic

devi ces 805.



[ 00371 As discussed above, in certain enbodi nents the

m croel ectroni c devices can be stacked or stackabl e.

For exanple, in Figure 12 the second nicroel ectronic

device 805b, shown in Figure 11, is shown stacked

with the first mcroelectronic device 105a, shown in

Figure 8, to forma stackedcygimg1107. In Figure 12,

an encapsul ating material 1132 %as been applied to

the stacked unit 1107 (e.g., on, around, and/or

I/B&t olgienn the mcroel ectronic devices 105a and 805b) to

provi de structural support, insulation, and/or

protection for the stacked unit 1107. As di scussed
[c@bove, the CartatiPg terial 1132 can incl ude

vari ous typgg of nna\d?e'lr0 |Pa CRREPudNIRg eleckpRiet dievices, the method
CHBR"SN%al s” and/ or epoxi es. Features and advant ages of

enmbodi n@n IS G : ve with reference to Figures

10- 12 ar“té}ﬁ%qjm.l gréf_rg'c't%%geggowhfﬂ%é%@ §WdRee af ehsupport member,
reference t Mdidual edcraeloctrdrlO@8Y hivitdhih BetfeligIY tgsf%ksid 6. and at

it wll be j speci fi c enbodi ment's
the invent iﬁgﬁf ﬁg‘%/gﬁrgg%w’%é éﬁ?'@@ﬂ"%r wherefrothepagtive ssides of the

of il ustratigeelegitania dies facarthosigfaceRdifa &@bb,@ﬁ-ﬁerﬁ@p.

be madeppiyidaost qug%(b&@&i{,@qof rom tgﬁe i nvention. For '

exanpl e, aspect; 0 e T V&Rt PbrPagk &cPeer afrthe reeirface of the

context OF PAPEIcOleabes ndpodhiateat gortidy dpethe ok ,

el imnated adadnb& th m%%l@@t%;f;' Fur t her nor g@#ﬁﬁlﬁﬁ{ is laterally
[ w th cer

advant ages associ at _ &S enbodi ments of the
e et St s SOSGLE £ o e OB s
or - .

advant ages, _and not. a _en\‘g%fgllngﬁ‘fcﬁmﬁ%tédan%ecessari ly

exhi bi ?Oclkslf&'ﬁ“%d%dﬂ@‘&fgb@thnostﬂature wntthe mback€ds Pt Ricroelsctronic
the invent idis, wNeeOk + fhe Lnventjion is not

limted exc%e%t as bg tﬂgé%%%%%ggghgftﬂf%‘?‘s PRI Risciricaly coupled
claim [c1] e Arovghiwederfieteropandaisgyi ng mi croel ect r oni ¢

devi ces, the nmethod conprising: coupling nmultiple

m croe%ect ﬁgi c dies to a surface of a support nenber,

“*Ii ndi vitual THPcrBeedt cénidsini e Hamherg ampRlngYesiSgiing the

miceetemtrivsic ditos tashathutt bl@%%ba@fbemicpcfeﬁj%gé i\f\:laé{e\e?{c:ﬁ%

i nterconnect, wherein the active

[c3] 3. The method of claim 1 wherein applying the encapsulant comprises
filing at least a portion of space in between the microelectronic dies with the encapsulant
and wherein the method further comprises singulating the microelectroni |
the encapsulant between the microelectronic dies
microelectronic devices.

c dies by cutting
fo form multiple separate

[e4] 4, The method of claim 1, further comprising applying a dielectric material
over at least a portion of the redistribution structure.

~15-



m croel ectronic dies face the surface of the support
nmenber; applying an encapsul ant to cover at |east a
portion of the surface of the support nmenber so that
a portion of the encapsulant is laterally adjacent to
the mcroelectronic dies; renoving material fromthe

[$hcksi dé-of The rrrfetbb@edfeghﬁﬁ)q! thgire‘?ﬁ-‘ a&.}agiéffnx %ﬁﬁﬁ?capsulant includes

cB@ring0 Bt e through-wafer intercon
constr uc?élar?yéa pPEl?insg{]i”EﬁJtsi“HﬁC%tqfutbeuba;:ks'rdethIEat least one of the
MHeerlertamiodies.ne mi croel ectronic dies, wherein the

redi stribution structure has pads electrically coupl ed

to the through-wafer interconnects. [c2] 2. The nethod
gff clai fn 1, The bibd GPBRIH S i ting th ,
oA AEL G APl o5t R 3 e M g Skabpdant includes sppiying
m cr oel ect t Ghice> deRATEYOf qrags irsbetwhen thetrhiotbeffctrehidigiasl
wher ei n applying the encapsul ant conprises filling at

Jeast portion of space in between the
[cr]ri cr oela7éct rgﬁﬁcmﬁfr@g A clairhk véreceip sap ayihg arRfcapsulant includes
h _

depeitieg mnt dreapmiibedvis W tdas oﬁg'mrénsﬁger?hglg%%ﬁ Igag at!iqﬁfd dispense

' cironic dies by cutting t
mﬁ%eo‘a:ﬁﬁ‘t%Sé'sﬁﬁdi'}“B’Qlﬂédﬁtf?féﬂSﬁcarmﬁ @globtypleatispemsintinib@ss,
separate mcroelectronic devices. [c4] 4. The nethod
f claigm1, urther conprising applying a dielectric
8 . : .
: fr)rlg_t&_er ! aﬁ' b O_Q/- § Mathaded slaing Towrareio rmﬂlf"fl'ighfﬁultiple rrrl]icroele]g:tronic dies to
plrthicst ofi BuUpPOrt ShEMBEUIRiugs tha g et hod of - -
sufhdd o 1, %;er ein a&gcl. yi ng uaﬁégﬂ%%g'b%lrﬂ'ﬁ'f'pifan'@lcfﬁf'é%ctronic dies to a
coveri ng at P'8%s fURPYSo Merderornd heharainf see mdthdd 9urther includes
ic dies.

rerputisthe éeroporaty uppsit ntAfeP frob 8 oLt 508 §t)t§g§fp{1i%gltaf%ctronic dies.

[c6] 6. The nethod of claim1 wherern
encapsul ant includes applying encapsulant to fill at
[c9]] east @ porTftHeQhetbd SPAGH | T the .
ic di [c7]’ 9&%\@%%8&9’8?‘% g} Inpst a portion of

the'd ropi c dies, |
e&\kgé@?ﬁ%%%ﬁ{/}?rﬁgaq Skeriegfdie amitiplenoicombtsctrodiRpisy. t | ng
an encapsul ant via at | east one of an over nold
a filmassisted

t hod,, a lgb ui d. di spense net hod
[ 10 ) . . ! - " L] -
1o i ﬁTgo pr g%egh%@p%'@lb@‘“@p@mpms' ng process.
singulating the microelectronic dies to form multiple separate microelectronic
devices, the microelectronic devices including first microelectronic

devices; and
stacking one of the first microslectronic device with (a) at least one other first
microelectronic device, (b) at least one second microelectronic device

or (¢} both (a) and (b).
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[Cs] 8. The nmethod of claim1 wherein coupling
multiple mcroelectronic dies to a surface of a
support nenber includes nmounting multiple

m croel ectronic dies to a surface of a tenporary
support nenber, and wherein the nmethod further

teimcl udesq. r erRyY infighdd 8f LRIMOY aL Y support menber from
a‘?}% ihia:;.t one of the m%]cc:r oel elci:’t %ﬁrieHP@PB@fng[ By]engapsthant includes
{'1da T6H CBransHient and mifieer indomettmidrig e mMipRgeat
| east asipguitirgnthefmi -t menber from at | east
one of the raurﬁti plnéicﬁé%rcggﬁg%ér_soﬁi ggprﬂi”@gt:tpl? @syargty_ migneelectronic
et hod of cl' &P, fieumipieelectmmic [ diviogs MoRRIGR fifsf dnlcifectronic

m croel ectr@aiigedlies to formnultiple separa
ctronic devices, the nicroel ectronic devices

m cr oel
i ncl udifﬁ'é‘"PQ PstaqHed il | Rycatadiitigconedefthe @ist rABBefbAGE 18vice with
i i at

one of the fd)rat| I r c.device with (a)
| east one og h)er fe:g?gtb Hgnﬁﬁ @%roe'{‘g'{eg?’?rfmlﬁﬁtr%%id@é‘,ce( ) alt least one
| east one sBYORE MPEplbelree device; od@yibe (a) 8kq (65) kOt h

(a) ancppWing o d&-dn ; t hod claiml,
wher ei n algp?,ai‘.ng aﬁ%ﬁg%\%@aﬁﬁgﬁﬁg'ﬁ%ﬁ%@gieashﬂmoﬁi%go%the stacked
first encap%'%jﬁ'ant, and where in the nmethod further

conprises: singulating the mcroelectronic dies to

[mf orm m’l'éti pl e separate m croel ectronic devices, the
i croel ctr nMetgel ifefe packagingli mgmidrediéctronic device, the method
compriirael ectroni ¢ devices; forming a stacked unit by
stacking.one of the first mcroelectronic device with
(a) at p%é%ﬂ”goﬁ'é Wtivreside pba micoratadtenicr 981 © B8Y¥1 £ urface of &

(b) at | eastipedt menese?Nthea s IO G G
() Both e o (b(%i and app y%cﬁlg)hg (gtgcl’lﬂ){gtg a backside opposite
encapsul at i aghyeside; |a peyipheral sustexterming htoBasf
stacked uthd aclieldideldng AndiaRd,d oL packa ingpa o
. ac de--gnd dg ;
m croel ectronic device, the met god ’ %%cﬁ'ﬁil gg-ﬂgc?ne through-wafer
posi ti oni n"dROYECHve side of a microelectronic die to
face apglyingage edba@sulant to cover at least a portion of the surface of the
support member so that a portion of the encapsulant is laterally
adjacent fo the peripheral side;
removing material 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.

[c13] 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.
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support nenber, the mcroelectronic die having a
backsi de opposite the active side, a peripheral side
extending at | east part way between the active side
and the backsi de, and at |east one through-wafer

i nterconnect; applying an encapsul ant to cover at
t he su ort nmenber

;:g?ats,ib a1410”'”t©|n gﬁr?tgt?tf‘t f:U%angg% 8‘{'%%' if. gomrf Qr an| gctive side of a
" GZ;B zrﬁplcttﬁe¥ e SpdaGesHfar %quQrtdmmlne&nmrwddw dBRpig aH actwe side of a
raehecirobie chs tolg s0fadd§r 41id é)%?érﬁ ngé ﬁ)@g{b%r ;}%ge\n)f(hpe?glﬁ the method

n.of the through-wa
UL lb? UdsS IR YiNGeat legst awortion csftthadémpﬁra@,ns&ﬁtﬁ)rt member from the

cons
mlb@emtrdmcafe the microelectronic die, wherein

redi stribution structure has pads electrlcally coupled

to the at |east one through-wafer interconnect. [cl3]
[c143. Thasnet es nrlindgd & ei.n_applying the
Ofﬁ,ﬁcagsul ant i ncl udes %'&\Zyﬁgﬁq%é%ﬁ@% gu?'ﬁﬂ‘t"ngét kemsita portion
B?mbgﬁfroﬁsthaml@r@hledtrcbmc tiee peripheral side of

the m croelectronic die. -17 1cl4] 14. The net hod of

wherei n coupling an active side of a

[ ai m
16 cr oellféct r Ui Betiod of elaim 42y ficioer mmpaisgpport menber
a. mcroelectronic

i ncl udgﬁa&mgaidnﬂgctépeléﬁnteh%%%e regﬁ&wgpq_m SyabEe; anthd

dletoasur ace of a npor ar
wher ei T1a¢1HRO tka majer OGEQH’OMErdewneI withe at 164¥0\ohB Sty hﬁ@éélectromc

a portion Qfevicke tenporary support nenber fromth
m croel ectronic die. [c15] 15. The nethod of cl ai m 12,

further conprising renobving at |east a portion of the
[cl1l61 16.

[e17BUppOr 17, memaeimdth ectroni.c die.
The net hod of e aéﬁn%ﬁ ﬁn‘ﬁﬁgglﬁﬁ\g MBS ng:  at t achi ng
connedPBPING Peitasied uni by lseckingitise mldwéleal‘brﬁd V5 ith at least one

and st acki Bgmem@craéasétflﬁhce&é\ﬁdp%%ﬁd device with at |east

one ot hef' m croel ectroni c evice
plying an encapsulating material to at jeast g portion of the stacked unit

[c18] 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 active side, a backside, and at
least one through-wafer interconnect, wherein the active side of 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:
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[c171 17. The nethod of claim 12, further conprising:
formng a stacked unit by stacking the m croel ectronic
device with at | east one other mcroelectronic

devi ce; and applying an encapsul ating material to at

| east a portion of the stacked unit. [c18] 18. A

nmet hod femoypeg kagrg fﬁiﬁfh@%a%ﬁ&iaﬂ?)?‘ &%%ﬁr@%éﬂgp&&e figgite expose a

met hod conprising:  attaching nmu
dies to a sﬁ?@%&&f‘eg‘r@_ﬂﬁi‘p‘dﬁfﬁ imarb@mectst ndi vi dual
m cr oel ecrstmniing dlreﬁlsfﬁlewldﬁﬂstﬁﬂmﬁ'@tcm’ﬁm‘}g?ﬁea%%idg of the microelectronic

backsi de, angd at |east one throug
i nter connecta,qem‘eé?'ﬂ the, gedigitibutionsituietuos hab@ads electrically coupled
f

m croel ectr doittes Gireghbeiddn@idarbas 4 the surface o
[ an encapsul ant to cover

t he sup . er. applyin

at Ieas@gghﬂgﬁﬁﬁgﬁ"G?&?ﬁ§”W%'?&ple m croel ectronic

dies and at |east a portion of the surface of the
hat a portion of the encapsul ant

pport,, negber s :
“"ﬁg Ak 1Sl y PRy Siieh of laim HE wherai @ohstaictiogiacredistbuton sructure
incladesr eomsiruoihgatrediseibufidO i g of the
pd;u%?%roqq,]leegt ronic dies {0 expo@@e?ﬂgggﬁg'ﬁ%%%?r higast a part of the
thr ough: wareryipntiateradi sdiecent te thesmictasiéatgnie dies,
redi stribution structure on the backside of the
ctr dies, wherein the redistribution

[czgﬁi cr oel g@g.c i ; :
o ta:]; uct 50%1 ﬁ&od& é\&"m't @aw'l’%fgl'f'@l#abmldg tmmiﬂl?ﬁicroelectronic dies
uwiagh - Slippofl @EMBBP ffcher L n e -
sulh Gl gsLroni ¢ dies. [ Ces SRS Mg Misroglesronia gies to
erein-ConSYY sRPRgMMP@di st ri bution structure
i ncl udes constructing a redistribution structure that
st a_ part of the portion of the

xt ends, ov at |e
g’:g 2 c apsfi;gggggf‘?’%;hﬁ Ii&%@egﬁfgﬁbmmmm@ reoevaef £t084% a portion
s8pp O | Q) y erein .
attaching nultiple mcroel ectr oni ?mﬁg?\gﬂ?cgoﬁ'csdlﬁsf ace
of a support nenber includes attaching nultiple

[c22i cr oe22Ct IThii rBetdb@Sf HRInR18 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).

[c23] 23.  The method of claim 18 wherein attaching multiple microelectronic dies
includes attaching muitipie first microefectronic 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
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surface of a tenporary support nmenber. [c211 21. The
nmet hod of claim 18, further conprising renoving at

| east a portion of the support nmenber from at | east
one of the multiple mcroelectronic dies. [c221 22.
The met hodlypf claim 18 wherein attaching nultiple

m cr oel EPPYIGI & seiars ericapsulsips @ | L ti pl

first nicroejgetronic di gs, gﬁd %bg@g%)n%t]%t ﬁe‘?oﬁg‘?ﬁ of the stacked
further conprises stacking one of the first

m croel ectronic device with (a) at | east one other

rcbhyr st croglectronic device, (b) at |east one second
rri]cr_c_)el g]ét roﬁl %ewggf RAckaging bat migreglectruhic (ddvice, the method
CPpmpEINR3. The net hod of claim 18 wherein attaching

mul ti pl ) l ectronic dies includes attaching
mul ti pl g°4ﬁ“ﬁé?a%n?§‘r"8e§'%%t°? Gnmicrerlesfionim diewiven eiufabB&f a support
met hod f urt meembeonpri ses: form ng a stacked unit by

st ackin f the first mcroelectronic device with

(a) at %Jéjgg’?gg @”8?9?@#5“??9 Severriat lagel @ porioniof thie ii€Belectronic die
(b) at | eastandre lestaonftidh 61 Mgl ni 6. devi ce, or
(c) both (a§°%%9 5%- and - 19 apsg‘ﬁé?én’é" Q‘es%@aﬂﬁ member so that a
encapsul at i hg WAt riN& eTEaPsant ds ixteralip adiacent tof the hRicroetectronic
stacked wundte; [c24] 24. A nethod for packaging a

m cr oel oni ¢_device, the nmethod conprising:

coupl i r{gﬁgﬁﬂgc_ ?t\%a'sfi?% DPagksiflec pbdlee oigroelctratiice diedtR expose a
surface of aoryurppbaﬂleam@ﬂfréu@w&f&lﬂﬁér%!hn%gf%g ul ant

to coveg east g portion of the mcroelé€ ic die
and at I[)géysutc{"?%oﬁe?ﬁs%”&?” Petwargnathe hefcksitle of Ui afidroelectronic

iat th etribi icd
menber so tdiattha repistributioh efudibie 1R %IQ&%&;&Q? coupled to the at

laterally adiqcant t he m croel ecf‘%g%i C
renovi ng mater | ar@ '?r?"gﬁlﬂ'ﬂai%mfpwest t he

m croel ectronic die to expose a portion of at |east
2#ne t hpoughruates, ik grconpect . and

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

26 i
[c26] 26.  The method of claim 24, further comprising stacking the microelectronic

device with at least one other microelectronic device.

[e27) 27.  The method of claim 24 wherein applying an encapsulant includes

applying a first encapsutant, 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 g portion of the stacked
unit,
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constructing a redistribution structure on the

backsi de of the mcroelectronic die, the

redi stribution structure has pads electrically coupl ed

to the at |east one through-wafer interconnect. [c25]

25. The nethod of claim 24, further conprising

l92¥novi ng8at  Tleastetioddoh dlaignz4 Qrf-lerteh-PeﬁJg)Q, r r .

tl{éﬂmr&e@ct%}]ﬁrcﬁel eptronic die. 10261 26, H‘%h&é'a{%gﬁ%%“@fba‘:ks'de of

claim 54, TR EFUgeHRmQingpast efdke arcapselant.

m croel ectronic device with at | east one other

g, croel ggtropic device. [c27] 27. The method of claim

5% V\,herglg'n a‘SH]'@fP?fSCtHW'Ce #§s cerapisingicl udes  appl yi ng

a firstaeniceesactranit, di@mdvinh reb&ivk further .
g unet E%d%%aggg(ﬁéyet fRposite the active

conprises: form ng a,stacked [
mi croel ectr osﬁc{ec ad‘g‘?ﬂp@@r E\i/isidﬁ adendingsat loast pant ey between the active

m croel ect r eitec ade \the Sackaidh, A ¥i %s@oﬁ?ﬁ@%‘a%wﬂmg interconnect

encapsul at i rﬂgvimat efti al to at |east a por
stacked uni t""IZIPLREYOME! thetestiveesite of tie micedemciénic die and a

wher ei n r ensecorg podicer:i al from a backside of the

m cr oel .anic. die includes renoving part of the
encaps uﬁe%{'gn%@?ﬁ'ls%turﬁ PeFierdl seauptedi to trewisegand portion of the
conpri si ng: theoughswaret BedrésHmest; dh@ havi ng an active

the active side, a

si de, i.de osite ]

per | phfeérn g% %é5§ %jgané%%ﬁ& ﬁ@a%ﬁ“t fthstepipirerabmde. bet ween

the active side and the backside, and at | east one
ect having a first portion at

L;hr oughnwaf intercan _
s O30 Thiey SRYES (T eChaitne. 28 cvhereln dhe crtmpsiad 8. attached fo the

peghesal ideoftheomicreeleddinkd dig but i on structure
el ectrically coupled to the second portion of the

t hrough-waf er interconnect; and an encapsul ant

[3llat er aBly altjeateive dfeldih @9 RMeR Hetdncsi i Ues 20
The device of claim?29 wherein the enncgps%qtgﬁﬁucie? an epoxy.
attached to the peripheral side of the

(633 cr oeB2ct rldwei deviieeof claim 29, further comprising a support member with 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.

[c33] 33.  The device of claim 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 the active side of the microelectronic die is adjacent to the
surface of the support member.

[c34] 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

-



[c311 31. The device of claim?29 wherein the
encapsul ant i ncludes an epoxy. [c321 32. The device of
claim?29, further conprising a support nmenber with a
surface, the active side of the mcroelectronic die
coupled to the surface of the support nenber so

hei nlg J
' e o . . . . . .
nlifrgeleetrrnia diei heingscalmlef totthe sWﬁeQﬁ'tﬁ&Emwghﬁgégsﬁ that the active

side & e rhidrddie face . aof the support
33, The devi cérﬁ'ggc G@‘f ’Sifﬂ‘f%&’ ‘Sﬁ BHrge of drepsuprontgnamber.
support nenber with a surface, the active side of the

' electrically coupled to the

5g croel getropj.c die bein
1c58 8%, ¢ Oﬁ%ae adl\ﬂgsopt Mbe®, syrtheratcontpeisingt cvenestdie slements

surface o
elgsirieally coipled & tetredisiibusirestiustagi acent to the surface
of the support nenber. [c34] 34. The device of claim

29, further conprising a support nmenber with no

[c%] ect ri¥hl doetdeoks of then 99 - Lifpayl ng a

atSBh{t3S Sorfdl€ 0P Gld L8 5] dg of %%gé!q g%%&%trrog"%%%r B extends over
di e bei'ng cougl U SGERIENE Uateralln asfacent tos dino ptipREEDSHe of the

migepetaglionitie. acti ve side of the nicroelectronic die is
facing to the surface of the support nenber. [cis] 35.
The device of claim?29, further conprising connector

3@ ements.  eMatodelectfinice/dRUB! @fndrR; I'ghe redi stribution

struct gl’rs é@SGl 36, The device o"n claim29 wherein

the redisPPrbiEmher bayiig egEEaesit ends over at |east a

por t i omultiplé meiceetaREHIL ks | ally. adiacent to the

peri pher al %cg de 0 tge m%r@eﬁéﬁt'b%’ﬁlﬁgh@Fg(.’mf'sgﬁ'%ﬂ'es have
Are SKes Aksidedgnd Braugh-wadersinfepenrine s8I through-

M croel ectr

havi ng a suvdfacéntemthiddd &alig’ el i e
ol act ?o‘ﬁ?ﬂcsg%{%ggheg%cgr'caj\étqo\‘f'e'ed to the

wher ei n i ndj.w dual m [
si des, bac%gly“éeess,'éegnagtth? duigkeelastranic| dieerarohsecdrs, pbAns, the
t hrough- waheiiple mievelenirgtd Sied BYhSJofihiEsls RATL LONS
el ectri cal '"*e”%’é*ggoe@wa&,ﬂwt he. acti ge sp?_d.eso tﬁ? SPE%CG of the support
m croel ectroni ¢ die 2B riden et theonisroaldutronic dies are facing
mul tipl e nithe siefaee of i cwpdbemdatieRg coupl ed to the
sur f ace risitifi iU t er so that the active side
of the mocr dﬁe\ﬁ'é’@t Hiitiire gleddricalig PHBleAdo the second portions of the
through-wafer interconnects: and
an encaps‘ufant covering at least a portion of the support member so that a
portion of the encapsulant is lateraily adjacent to the microelectronic

dies.,

[c38] 38.  The device of claim 37 wherein the encapsulant is positioned to fill at
least a portion of space between the microelectronic dies.coupled to the support member

fc39] 39.  The device of claim 37 wherein the support member includes a support
member without electrical contacts.



the surface of the support nmenber; a redistribution
structure electrically coupled to the second portions
of the through-wafer interconnects; and an
encapsul ant covering at | east a portion of the support
[qqgnber ;8 th?f;a:a portion of the encapsulant is
teral Y. ad] ke edrvideo of helaii CI0EhRBEF OfHrRorisTHaE Sinn L 381
e%%tri_cgﬁiﬁco‘ﬂogfémg I%IT ﬁ%ﬁasitg] 37 Jherein the g(r;ﬁ:rgpgulscgﬂ{)e‘f%%r elements
posi tiloned ta i @ LRAstibylign siruetuest  space
between the m croelectronic dies. coupled to the
[ PPOr t 441 nbﬁ[. L 391 39. _The devi ce of claim 37
;ﬁer ei n4ﬂe1e suepdpeo e%@fﬂ%ﬁ"l"&‘f@"ﬂﬂé@ editindion stractoteasxtends over
2% partt cétheqrariiaradf the Bhesphsalant 13@rdig4R)acal tgﬁgefr@gﬁé.ggromc dies.

of claim 37, further conprising connector
electrically coupled to the at | east one

[ di st r4but iStacket microsketrodis ddlicbl cor, ﬁsiﬁ;cf\’i ce of
[ i ructure extends

clai m 3/ In the redjstribution's

over a%fuslég'ggc?oeg%\qionﬁfﬁ’t"ﬁé CORB¥igingn of the encapsul ant

| ateral | y adjmicesledionich@ie Magnael £ ige Al €5 [ £42

42. Stacked microegl ﬁCt Lo_ai C dg\g/i ceggtrvgz)gr'r%?‘iés%ﬁﬁl?sud%a a]t least one
first m croel ect?ORIE PP AI%CHPRSt OnAdhraugh-wafer interconnect, the

mi croel ect roni ¢ ali leadtayie thratigHafbdel 6ntS] cksi d .
at |east one pefi hehal Si dgg, ang a?téfcggg?&ofﬁag’mg a st portion
t hr ough- waf er JeFricain setnleq i theaactive pide ohthe microelectronic die

t hrough- waf er i rendracsmenee porani Nng a first portion

el ectricall d to the active side of the

m cr oel ect r%ﬁ%@&ﬁbﬁ'onaﬁﬂmﬂ'r@@é‘%ﬁtﬂfaﬂbﬁpwﬁﬁq ta the second portion of
redi stribution wGMdeameneFrggmgtH-\gﬁdgk mér}e&gioug e-%gvgb‘grt he

second portj e at
i nter connecétn?éhé:% S‘ﬁ%’“&?@g&gﬁp hit atiepst oBA Petirharalside; and
| east Bhelepdr iquiwer secosd denicrasidet®dnid askicd NgaSRCNitn the first

m cr oel ectrn%,i i stacked with the first
m croel ectr oniogleg{g%‘g gf"wce'

[c43] 43.  The device of claim 42 wherein the encapsulant s attached to the at
least one peripheral side of the first microelectronic device.

[c44] 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.

[c45] 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
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[ c43] 43. The device of claim42 wherein the

encapsul ant is attached to the at |east one _

peri pheral side of the first mcroel ectronic device.

[c44] 44. The device of claim42 wherein the

nediFtribution structure extends over at |east a

e e T L v
ni i -

claima2, wherein the Cﬂlcrfg&["gp n:ccr'f’Bga\C@ct roni ¢ device

further conprises a support nenber having a first

csdyr f aceqpi t | ESkSUopart contacts and a second
ﬂrf ace Wit hhn{sée(?:eé}é}c(? %@ "c.ﬂ"%f' g ke fist gYigrpelattranic device further

C%giﬁeégccggegtﬁg clamartts Sillqz]mmaliy _c@ngb@CtbSthlet ltét@is?r%:tr?fr? structure, and
whérd® i oni,c di eing electrically ’
coupl ed b o%ﬂﬁ%ﬁﬁ?ﬂ&é@?&é l?:’gf%ecgrsg{”éf’r??{%ctﬁnics@evﬁﬁpfpmoupled to the at
legsi g sesorsbmicrealeativnicateviceissihe eomfectdbelements.

m croelectronic die is adjacent to the first surface

of the support nenber, and wherein the at |east one
edbcond 47- 23 The gleviseeatt claini 42 demthéecdripiRCLA | e‘ﬁ@éﬂ)éﬁl ating material

cov Bl gﬂl- u ) nber of the first
o] 8 ot g 968 bl e topleatrucauapgit foast 2 portion of the at
leasb RPaseeond[nisBkletBoniThievidevi ce of clai m 42, wherein
the first mcroelectronic device further conprises
connector elenments electrically coupled to the
redi stribution-structure, and wherein the
redi stribution structure of the first mcroel ectronic
device is coupled to the at |east one second
m croel ectroni c device via the connector el enents.
[c47] 47. The device of claim42, further conprising
an encapsul ating material covering at |east a portion
of the first mcroelectronic device and at |east a
portion of the at |east one second m croel ectronic
devi ce.
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