M CRCELECTRONI C PACKAGES W TH SMALL FOOTPRI NTS AND ASSOCI ATED METHODS
OF MANUFACTURI NG TECHNI CAL FI ELD [0001] The present disclosure is
related to stacked-die mcroel ectronic packages wth small footprints
and associ ated nmet hods of manufacturing. BACKGROUND

[ 0002] M croel ectronic dies are typically manufactured on

sem conductor wafers or other types of workpi eces using sophisticated
equi pnment and processes. The individual dies generally include a
plurality of bond-pads coupled to integrated circuits. The bond- pads
provi de external contacts through which supply voltage, data signals,
and other ele ' > ' G/ ﬁﬁ@r' rat ed
circuits. Theﬁggﬁg&%h gggﬁgiﬁgﬁa 9%§§g§h£na I?‘@?QT? eyf%géﬁg

typi cally arranged i ASS@OBETED MHGRP OFAMANUBAGTITRING pi t ch. The
wafers and dies can also be quite delicate. As a result, the dies are
packaged for protection and for connecting the bond-pads to arrays of

| arger term'nals that can be soldered to printed circuit boards.

[ 0003] I of manufacturing mcroelectronic devices is to
cost e??ggﬁﬁgéﬁgﬂgggkage the dies. Electronic product manufacturers
are under continuous pressure to reduce the size of their products.
Accor dieglly, nTheqetsect disrtosuredisaclatd ub aztkadedis necoklettomniepackages vath small
size of the pacgkaged di es inhcorporated into the el ectronic products.

Fi gure OPWWI‘F‘{)E’E‘P B@tegﬁn @H‘@P?WS“ @Y ect roni ¢ devi ce package 100
havi ng stacked dies. As shown in Figure 1, the package 100 includes a
subst r gheKIEHOURDYying a first die 102a and a second die 102b

encapsul ated in an encapsul ant 106. The first die 102a has a | arger
footprint than the ?econﬂ die 102b. A first adgesive_104a coupgfs th
first H082ho2a Misroelectronic digy practupienly mapptagiied Qupsenyicngueter walkrs or other
second { d : : i o] b L

Toza. PRE Cunerpire tiY BPESNG) RARMA A piERe, JTROBINIE I Fonerally
i nboar thebide sieplonlbityt eff bindedads t@@iedote integratadr grcugur fThe dondrpads Epyide external

i rebond 1 b fi i nal 08 h b .
o1 anterisers PaBhErh Al Saest, B SRhfly ot whods el il bllinea

Wi 1 ebopgigort 106 ie¥ieRd dRUMNEEIThS apanpadseidl Bahlsy LOSbsnoil, tahe tBeybader pieally
101 and second bond sites 112b on the second die 102b. The Eackage

100 al gwengad udase arrdisiserarated; bp finp el bag wafersiandliesanalio bp agite delicate.

SFoon 34 5y B4R 5B s SFRALAL KBl RS s

t 0 t heteimimals then darsbrahdbrddato priniat sird@8maaiad 108b.
[0003] One challenge of manufacturing microelectronic devices is to cost effectively package
fhe dies. Electronic product manufacturers are under continuous pressure to reduce the size of their
products. Accordingly, microelectronic die manufacturers seek to reduce the size of the packaged
dies incorporated into the electronic products. Figure 1 illustrates an existing microelectronic
device package 100 having stacked dies. As shown in Figure 1, the package 100 includes a
substrate 101 carrying a first die 102a and a second die 102b encapsulated in an encapsulant 106.
The first die 102a has a larger footprint than the second die 102b, A first adhesive 104a couples the
first die 102a to a first surface 101a of the substrate 101. A second adhesive 104b couples the
second die 102b to the first die 102a. The substrate 101 also includes first terminals 108a that are
inboard cﬁ' second terminals 108b on the first surface 101a. First wirebonds 110a extend between

first terminals 108a on the substrate 101 and first bond sites 112a on the first die 102a. Second
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[ 0004] The microel ectronic device package 100 typically has a |arge
footprint to accommodate the wirebonding of the second die 102b to
the substrate 101. As shown in Figure 1, the second w rebonds 110b
nust have sufficient clearance fromthe first die 102a and/or the
first wirebonds 110a for the package 100 to function properly. To
have sufficient clearance, the second wi rebonds 110b need to have a
Iarge | oop height, and the first and second term nals 108a and 108b

need t owieboadsl ]IObreg&né dpaveat k@dnd henRBR!0RE A m@%sma&éﬂmmﬁks@&ﬁd %99& sites
typi cal both e _height Hand a |large width Wthat resul
inal llrlég Sﬁ?qnﬂt i orldif Retkpee 1M9alse inejudes gadurality of salderdally bil4 attached

; ri gt | R %
A e

par ti alsleptricaepeuplecindivisiisl soblet ballsdll4 wi dwiost and secondetnsiails 008acand auils e
package in accordance with the prior art. [0006]Figure 2 is a

parti allf8§04gchenthd onicraebstrssict Honal patleise Ol0R HhicaIRe! 1St kO %&bﬁﬁt to
[ h an enbodi nent ~ of

i n_ accordance wt
P ey BB b3 G ety Shasecomt e 1036 e simisddse hofehéwe i Figure 1,
the m grOQErd Wﬁ%&dg@mlﬁﬁlum%@g@ff §ﬁ%856§]clz'fﬂ)% ﬁlef{ 19%%% adz r%{,e first
with an enbodi nent of the disclosure ur e |s a
schematWitsberdsdd 0% Ectitthﬂ)mkagm 10 to furation propertye CTa meuﬁ‘ewmw.eamk A€ second

havi n | n, accord Wit r empodinent of the

di scl gsfﬁrr EHP%C}(}Q@?%—E%W aves? faige Oﬁ%gﬁlg% £%ﬁ@ %cv,rrdds%mgfé&ﬂ@&@r@ﬂ 108b

vi ew ofneal ti leaveel lagiersepirgtichethb@Between. Thus, the package 100 typically has both a large
height H and a large width W that result in a large footprint. Accordingly, there is a need for

structural arrangements that can reduce the footprint of microelectronic device packages.

BRIEF DESCRIPTION OF THE DRAWINGS

{06005] Figure 1 is a partially schematic cross-sectional view of a microelectronic device
package in accordance with the prior art.

[06006] Figure 2 is a partially schematic cross-sectional view of a microelectronic device

package having a small footprint in accordance with an embodiment of the disclosure.

[0007] Figures 3A-3D illustrate a process of forming the microelectronic device package

shown in F igure 2 in accordance with an embodiment of the disclosure.

[0008] Figure 4 is a partially schematic cross-sectional view of a microelectronie device

package having a small footprint in accordance with another embodiment of the disclosure.

[0009] Figure 5 is a partially schematic cross-sectional view of a microelectronic device

package having a small footprint in accordance with a further embodiment of the disclosure.

[0010] Figure 6 is a schematic diagram of a system that includes one or more microelectronic

device packages in accordance with embodiments of the disclosure.
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package having a small footprint in accordance with a further

enbodi ment of the disclosure. [0010]Figure 6 is a schematic di agram
of 'a systemthat includes one or nore m croel ectroni c devi ce packages
in accordance with enbodi nents of the disclosure. DETAILED
DESCRI PTI ON [ 0011] Specific details of several enbodi nents of the

di scl osure are described below wth reference to mcroelectronic

devi ce packages with small footprints and associ ated net hods of

manuf a@EFAILRED DFPCREATIONCT oel ectroni ¢ devi ce packages i ncl ude

m croel ectronic circuits or conponents, thin- filn1recording heads,

manut ad0UBa onSREF ot Bl Bl AR HEAE B RCF ol wERRRIpes below wit

M cr oneeBRitC ) nd@vtleqfondy aeuxmhwt@gbsvwmlsﬂan Wostpeadsi 4t as@csblsh&Pﬁié%ds of
t hey are manufactured using tec nology simlar to that used in the

f abri c&anBRcyFing.nt Expistlemicogleqionis. dsigss p&C&@@sﬁ wahidp emiseaslesarie ctizshits or
pi eces d i) S [SqN

non- conéﬁg%el\}tes (glﬁng giél’g E&gf-ﬁ,g\'@ggrﬁlg,o%agg stg J: ell'JRle %@i &?lu?ﬁé %e\?l):es and other
conduc tcompoqenscasnuffstyred sanmiikodldcadnic rnubdiﬁte@ e | Bﬂc&ﬂlhac&iiﬁes Vunﬂl mRkdtechanical

under st.and t hat e, discl osure may. have additional enbodinents, and
that t HEViERs<es pelyped mf@ ps{eﬁalppeéacawet Bl drapafagiuresk usingdehplogy similar

of theerhofcARRER fg&%‘aﬁblb‘éfl 1rf9@glr£¥ﬂ Yrdulis." SHREERS Cardf Be Eénﬂ!’:ﬁlﬁﬁctgr ﬁeces (e.g.,

[0012] Figure 2 is a partially schematic cross-sectional view
m cr oeldepadr %Jh‘FQII wefgiscer palbingasaae Walvishnoa-condudtivé gadeps (amg., Wmous ceramic
of the

accor danc odi. nent

2. e earbe o ARORTRCRTE o e bty B2 Faat a8 Lol G e
201, adfsckosire dm@ Pléandanibnal &E6cMHer#, nd B tB@EIscREuDYndyhBe PrBEleH Alhout
201, and an encapsul ant 206 encapsulatlng the first and second di es

202a afererd ohthe dpigilsefiyhe prabediments desaribeddielpnewith referencertaFigares 2508a

that are outboard of second ternminals 208b on a first surface 20la.
The sull®tZht e 2Biguigad inkspericalyr Vhanﬁicwrram-&eythﬁal yiswdef abaicmpleztlmi@rde*eice

©r aces PAHREE 26 RAR: BRRAR ABuhP WcPlondtd Y B St Barical ol R diiclgige ae
bal | s 2Hatvit i Ripare 121 ﬂﬁtmﬁfﬁéleﬁ&ﬁmﬂdeﬁe&’ mcR@eSZOBQ&’i 1rﬁﬂi.die?d3ﬁibstra{t@@0-l3h'ﬁiﬁ die

first 202a i ncl ud a first active surface 203a opposite a first
backsi ggze%ﬂ}dfaa%’éo 38%@%%% e gylstiratg 281, %élaﬂ&egapaul%tc?&ﬁ Enegppyleting the

sur f acg;Qpa s&%ﬂ@%iés%OQa 36E 00sh, barK sindea gof e&el ﬂﬁ@m?h&ﬁ@é&osﬂé d‘ﬁat are

202a can be an upper die, and the secon can
The fi Dgﬁooatde)fzmdhalsmaalﬁ i208% oficofipt sunfacé éoya Ths suﬂmanacit()dmanmilsobgam a

idth, a l h i aret /

seconaPfeibrt g Pl Bosefing B 1E Phposis i ahesd e & PRl of
second thQ@RLP6 bithe Ahbstae mfé%dmdll@ccﬁ@?ehn&i@ﬂuﬂ%oﬁiépﬁélﬁ@tl14% {h)é ﬂf\étfam §econd
the first footprint of the first die 202a. For exanple, in

i 11 ust fenagls #hdad$b, the first and second footprints are gener ally
centered relative to each other. In other enbodinents, the second
f oot pr {M3jray bEhedlikisdit 202nmclubes a first active surface 203a opposite a first backside surface

203b. The second die 202b includes a second active surface 205a opposite a second backside
surface 205b. The first die 202a can be an upper die, and the second die 202b can be a lower die.
The first die 202a has a first footprint (e.g., as characterized by a width, a length, a diameter, and/or
another dimension) larger than a second footprint of the second die 202b. In certain embodiments,
the second footprint of the second die 202b can be substantially within the first footprint of the first
die 202a, For example, in the illustrated embodiment, the first and second footprints are generally

centered relative to each other. In other embodiments, the second footprint may be offset from the



first footprint of the first die 202a. In a particul ar enbodi nent,

the first die 202a includes a nenory device (e.g., DRAM, and the
second 'die 202b includes a | ogic processor and/or other suitable
processi ng conponents. In other enbodinents, the first and second

di es 202a and 202b can include other electrical and/or mechani cal
conponents. [0014] The m croel ectroni c devi ce package 200 can al so
include first wi rebonds 210a between first termnals 208a on the

subst r diret facﬁljhnmmcﬂ tHei firsit dib20m. $i b partiedlAeenshodiniet fthd Sist dic @02NAeluddaammtbry

W r ebonds. 2 en secQn erm nal s 208b on the substrate
201 andig’g‘éf:i mg ét“gs ?f%’“ rtio 1§ 2@5 EF Bileelo @mgessoh ang/py gher suitable
Wi rebo #&eas%tgacoa{p%naﬂ; brasiiky e&bwaeﬁ@rth@ﬁmm REREA WL EBPRLSn include

210b. e first wirebonds 210a also have a first wrebond [ength

gr eat erothen glgctrical asdiatmgshaslsalwpmipengstth of the second wirebonds 210b.

[ 0015] The m croel ectroni c devi ce package 200 can also include a first
adhesi J8013D4a aitbe aniseelatiomd htesmvepazmlgja 2(0h earf iatsst inahide Sfirgte wA@U@nds 210a

di bet the .fiLrst d f 203b of, t f

S0on. arpinRn Mg darivals ehfeon B Rbirso el S ERcba i Rt om e e 2022,
first adbafl wRetddda2ith alieR sHtwPsRdoelWeails t2b§b fohrtﬁé st?ddfrﬁt@%l %Qér%econd
of the substrate 201 and the peri neter gortlon of first backsid

sur f ac@opd et RALL et Higdsecond e(il*aliif-)?b bey ﬁd‘ll‘ﬁthéflr@b@@iﬁﬁlf%ompr putboand Of the
th 4
di sposeqfePhding etaa THEES Aith, *HACHVEA308, 1 0e Dol SRE ot gren

t he fi rgsdates thahaceccdderebdnd lergth wbgisedoad Akbords 2¢8H.t ai n enbodi nent s,
the first adhesive 204a can include a fil mover-w re adhesive and/or

ot her q00153bl e ThPascredlecdBARSdevRe pe¥l@gs DG 3 Asd intRHOY SrstWih&ive 204a and a
adhesive includes a die-attach film (Mdel No. ELEP MOUNT EM 310)

provi déeropy afdiesive 2Pdn k bhediispadhesiveredads dispgsadh betvgersthy dirstdaksisiesariacs 203b
the fi rgt heA§HesL z@za%%&fegafi&gﬁm@gﬁte%m tﬁ@gécgﬁcg 8&%%3. The first adhesive

non-conducti ve materi al ain e odlnen
adhesi \26422B¢$soahsposadtimtwml thé fiyst eurfaew @01cafitht edtsiryte 20T apd theglegmeeportion

d t.h b 210 th d d t
S0, Shd e Bk EBE RN LaooRE oAby hrygn B 1eond REPrRLMERs seond
204a can 286! THEsRoAd EdhbsiPOLE4LAR g20K @ p@%%ﬁ%hscﬁ%eﬁmn%gﬁaﬁ{d%a@m& 205b

second portion 207b. The first portion 7a is between the first die
202a arffthersecondisiia 2(band the ﬁrrh@r@ee:%m qﬁ@hetaubstrazami iIo cosaingmhodiments, the

first ener al | GQrn ond
the: et s8RaRe s LAFIRRERINIRLE P IR SACHRCRRIR duter SRIBFORRIS: fifesive.
coupl e Orchaitdble ﬁlm—dwﬁ-\ﬂﬁe? adHesivt ligclsdeb atdiabiech Gilm (Mtﬂiet Ne. BEERMIOUNT EM-
portio 07b ¢co s angirst ég 02a to the second die 202b. The
first 36 PrgKid %ggﬁﬁt % oK B PR t Raptherrrarbogimente thecfirshedhestve
por t 000202 ind QRIFLTDE, Jﬂd@%ﬂé@ﬂ ApuaBfagan have an overal

hei ght greater than € conbi ned e e second die 202b, the
second si ve; S

210b. ?ﬂggghrase%gﬁgop Q$ﬁ4?%%2$§ y&y%?%&g% %ﬁﬁﬁggﬁeXQﬁ%mngwgng’
the t Opn@ﬁstﬂatwtheataommﬂ thﬂdOIH)ehessebémbmreﬁonds 2 oty ﬂ&maﬂidﬂgmd isites 128, and the
first adhe |ve 2 42 an_al so h ve ag_ova%all 2@ th greﬁg han that

of the SEEGA Kt SRmPIty GF AHTeA T o e FrS WERERA T81 RoigR 2072
208a sy ]Qcénhﬁi addNRtISREDHT, §RbMA Petkion 2082 BRLHBL pdrBSS L0 BN IOBERRESIRE first die
i nboard of the first die 202a. In the |IIustrated enbodi ment, the

first 26Xt bsEath28] anl%)@Ftcsﬂﬁl pertige a@?lambytvaqu she fiust din @024nd the second
f t 4
al S0 harer02 pgerlral R BORRL MR Son 1 tpidec? e BHAR /2B, S iy ytion

di e 2026a7a t¢oupkes Itltehiéjst ¢iet2024 tfeﬂl'e Substiar F0il] sid ael b&‘@h& @oRd420¢@Bouples the first

partially encapsulate at | east one of the second term nals 208b and
the second wirebonds '210b. In yet further enbodi nents, the package
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wi rebond | engths than in conventional packages (e.g., the package 100
shown in Figure 1) because the second wi rebonds 210b are inboard of

the first wirebonds 210a. For exanple, the width of the package 200
and the length of the second w rebonds 210b can be reduced because

t he second wi rebonds 210b do not extend outward beyond the first

wi rebonds 210a. The hei ght of the package 200 can al so be reduced
because_ the second wi rebonds 210b_need not clear the first w rebonds
210a. [502A0p e vhs spcordiisdifabntihedirst prstipraekiagms 20thickness frasier dhanbthet of the
mnreboggb?% L6, 5§RoNd die 202b with a bond site layout that is nore
flexible BR R Convent i onal packages For exanple, in the package

100 of second 2b i ned

corner B0 he RS RREGRoR MR RAR il poit el B0 e hcient of
substr aﬁeese&&hli di&2@RY, thelsbecoradBesi®SHUb, anldiBe I%@? ﬁ&@hﬁbf&hel&b%bnd Wikoats Y10b.
has an "1" shaped or an "L" shaped bond site [ayout, may |imt

t he ovdba|phrasg ¢ iOﬁg heighpygengrally Héfeﬁﬁa@k@géwrsbobetm@@bﬂm ﬁqgm}” a Webond and the
t t
P econa e stBEoRER6n e, 1BE Ak AARHE A MEcab P ol o SRR wid¥ grgter than

t he sediandf ttie eccBOP bie 4R bml/the dstadcshdtesenshb st amt tea:luhgds a08x sudh thiasthe second

Fur t ho PR o s o ARG bt VB £F Bt i 202m Hh e et BEbAdRAR

the finsd nANddReReb4diRs azﬂ%%rﬁf‘ el?eQﬁBr eqtRE td PMMERE QRS fRAUHe 202a. In other
recogni zed that the second die in"Figure 1 positioned proxinate

to an @@@@dlmﬁmﬁ,ﬁbe first gdhegive Zan@ésn hgeg s wotprighthit isigreatan oplogs tiarithet of the
S|gnal I

o, S5 e T ARG Sl A AL i LB e
pOSI ti of lt}regset:dsmi rationld 208k add ke saveyd hﬁr@h@ﬁdb@lebig% yef further émbcitﬁmditse the

202a, such electr|Cﬁ aaﬂﬁor Iectronagnetlc |nterfere ce can b
| east Pagaged00 saonelpes ak porzeondpetiyetipverebedveggeihe ‘FStaim SERO8 é‘leﬁ gp2a

for m ngnd A@pMCle0G1HRE i ﬁefecde%\.s? saﬁmﬁ renP1o% Lﬁbgur e 2 in

accordance wth an enbodlnent 0 i sclosure. |gure

illustrn an

second TSF 50 FF5HY HbAdRRl e 30550 200 18} é%%‘é%%?szg‘)%&?* B Yt
t he semnﬁoxaﬂhmgthw@aﬂﬁﬂd:nnv&t@ualq:ﬁﬁgei (eustthapakage Hlﬂmeq*ﬂeﬂﬂFlgﬁtﬁaDd)eﬁﬂuSe

Substr gtfegs%%@h“%tﬁéogl %ﬁ@&a{fel B S BB B8 B S ook e the
the se @Qﬁ'@' afd ftlf‘eslei%%t%%faﬂﬂg sEéb%d%Eéb%ﬁcﬂ%oﬁ'}ﬁbn&nslf‘ecﬁﬁdcefd%é&hﬁ@& second
208b. 002 ]F&gure 3C ilTlustrates another stage of the process that

i ncl udedrehpnsis %dqh@eﬁtenépumr@mwed Q@zt“asttvor predsf21Pet Theolsiglit b the package

surfac 0 t i

to the u%%?r {)btegquch%%catﬂh 5%90 | re é’?g%@gneeﬁ oft c!)e\%}etht hfzrsé‘g?gbogds
die 202boamM th the first adheS|ve 204a t herebetween. The first

adhesi ve 204a can include a filmover-w re adhesi ve and/ or ot her

sui t abligp19pn- c onefl kMBodBeRts ioBkhe PJabk428206 dhPAsdERble Wiébohlling the second die
adhesi ve 204a can _be applied at a tenperature of about 120C and can

be coolEP ‘a’ﬁblﬁd%‘m@ﬁ%wp‘stéhﬁd? a@rffeﬂ%blﬁ dhanpip ooy eplionab packagash &0 esige, in
di e ?Oﬁﬁé alcﬁﬁﬁtlbgrof? 1'11?@5«:%011& B8 1058 &t ﬁigilgﬁ& \féﬁloﬁ%% LHEIDF the first die
ap( (0] tf‘; (0]

applie er sulta t enperatures. regol ng
enbodi 162 to,entlie rdaidy Wrehmdmm toeh@ Qdatraah0 bFigwead). pas résalt) the second die 102b

| at h d 202b,. th bands 210h
S ocop e tifinlly ot at TS 20tped el 5B OF Rubdoi HORE Sftcay e SHRE Pag? SRt 1 e Siring
st ages 1:%11& ahe 85&@% l@lﬁnAbéH%JhHEl?hw F@éﬂwﬂlgﬂme tsb@nfl idieS2020) 18bASR tetfst die
e

the substrate 2 a result irst wrebonds 210a extend
bet wee R02ehéhef seeend dier2@2b icer dave1 oy %ﬁmed bendcoiterlaxytsn dF erexample; the second die

orm nab &ihe 18 BLCERSRRRD AU PRRARBGETooPO L1 19 D

first Seécon



[ 0024] Sever al enbodi nents of the process descri bed above with

reference to Figures 3A-3D can reduce the risk of nold voiding in

mahuf acturi ng the package 200. The inventors have recogni zed that the
pyram d-1i ke arrangenent of the first and second dies 102a and 102b

of Figure 1 may disrupt the Iam nar flow of the encapsul ant 106

during a nol ding process. This disruption can formvoids in the
encapsul ant 106, and thus reduce the structural integrity of the
packagd0020D. AsSeveradsembodithente ifafhs upavkigey 200 ecagebuthdr deduce Ogdértrigal Hnd/or

the firgt hesj.ve.204 h i Sr i 0 l,a51 N 0 t th
encapsiiane e L anerkddies bifeth B HhesRA sttot s oD B0 B st
descri hagghibal thawihe het@idedieno0zb irOFEL@UIN PSsittoied Prexdmatd ay anadgé bf oBdirst die
and/or different process stages. For exanple,. in certain enbodi hents,

the fi rlf¢a caarauseishifbinsuppl sn¢er signahppliase 1y paipbapbercyite it the fist digrd§2a. and
die 20 ' , t 0 I

et eag S pFEERI U pERARS, ST bl 10 e DY p S the Becond
(e.g., dan2830ewhy ifeoni cheredgtseviviten fitsheli¢ 12084, awb dednoall adiles cRBRamagndtic
202b VL% inﬁFtiOE nglding, t.,ransfer nol ding, and/or another suitable
encaps MRS 5P Reideasiizlsstdn. conduct i ve | ayer 218 can at | east
partialb%%encapﬁﬁlate t he second di e 202b, the secaond w rebonds 210pb,.
and t hdV®&dtond bigHES Sitrdd Dushite sfagss OF gduesssy Tomupg {thecmisgeelectronic device
at t achingbhsod b Fburd 26n 2027128 MR 1R SRLCRREMGIF iSRG, %%Amlﬁsﬁgtes
first adhesive 204a. In certain enbodi nents, the non-conductive |ayer
218 cannlcaestagecdfitiopiotdse thatl includeeattaching thetsaeondi dies 202%dh ¢ firet iefdee 201a of

ot her bodi nents, t non- conguct i | ayer .can have .a
Compos it S aeot siliing Sof® By 4545, oY Ghre S niR0ARY By Beauent sage,of the
204a. [ that ihdhidel SfireBouReh 1REBécond HRE0DH tSthe dittrd201. Wba ré&REOMEl second
die 202b, and the substrate 201 can have other arrangenents. For

exanpl évirehands|2/l Ol extendbetwepnitheyiseendshond jsitesd2b A Wi soesppndingseRendderpinals
flip-chipp,arrangement relative to the substrate 201. A plurality of
conductive nenbers 220 (e.g., solder balls, solder bunps, or pillar
bunps) cou he~s bon I b_of S [ & .20

o tne (E82)rq " Fhfbuler S SRG8RRs RBRENAE of M ek FaCRERDE, Shefiiy i ot
second adhgsiie Q0dstodROhrs( bickside sutface OB L tifidst ¢id 202aandeittadhinid the first die 202a

G057 b smbeprRd e Baae i el sy eSS e R B b5 s
2-5, 1 DogLufeAbRvwR .Oqihggﬂﬁﬁa%ﬂeﬁ@e g@@k&gqnﬁ% £ Hmlvel-Wile aH}éinetalﬁ%? other

four, and/or any desire er o irst dies 202a attached to one
anot hersuiblehnarcondimivi watérmal.a Irs orcérebbdimerdnidye festtadhdsivef20da har be applied at a

Cbod e ke RAEKANE. 200.C30 Ble0 IS HHiS. AL b AP B8 Bl e

second die 202b. In other embodiments, the first adhesive 204a can be applied at other suitable

temperatures. In any of the foregoing embodiments, the first adhesive 204a can at least partially

encapsulate the second die 202b, the second wirebonds 210b, and the second bond sites 212b.

[0023] As illustrated in Figure 3D, further stages of the process can include wirebonding the
first die 202a fo the substrate 201. As a result, the first wirebonds 210a extend between the first
bond sites 212a and the corresponding first terminals 208a. The process can further inciude
encapsulating the first die 202a, the second die 202b, and the substrate 201 in the encapsulant 206
utilizing injection molding and/or another suitable encapsulating process and attaching the solder

balls 214 to the second surface 201b of the substrate 201, as shown in Figure 2.



can be di sposed below the first die 202a and anot her second die 202b
can di sposed above the first die 202a. In further enbodi nents,
multipl'e first and second di es 202a and 202b can be arranged
alternatively in a stack. [0028]I1ndividual mcroelectronic device
packages 200 may be incorporated into nyriad |arger and/ or nore
conpl ex systens. A representative system 300 is shown schematically
in Figure 6. The system 300 can include a processor 301, a nenory

302, i ApeR4 out pSeverd eimbedin®oty of Mrmesa)ddsembedwbg%wmfmnocdorﬁmﬁg -3D
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conputing, proce sensor nctions.
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cellular or nobile phones, multi-processor systens, oces ased
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and. as i T oEFP RSN Ve R EErLY G806 des. analor memory |
e R B e A E%%h?@%fegge ?ﬂ?%fgiges'é%%séaﬁ%a@‘ﬁé‘ci#wnal

COMUNisad/l GMBreAEHBREsK stag&”%? eRIrspl1EaR ca@aqlo Eﬂb&ﬁinxntk r{ﬁé Hele amgl% p04a does
and/ or renpte menpry storage devices and any of a wide variety o
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nodi fi cations rrEly be made wi thout deviating fromthe disclosure
exanpl EnotheinHitgpiet sReapfUAbER Pregesshnel ISnBoHFFREReIVERlAY o2 Eo gBR 96 deag ﬂJW'tlaHY
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ot her enbddi ment's. Accordi nd osur€ 1 s not mted except
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the first surface of the substrate, wherein the first die
have a composition that is at least generally similar to the first adhesive 204a.

[0026] In further embodiments, the first die 202a, the second die 202b, and the substrate 201
can have other arrangements. For example, as illustrated in Figure 5, the second die 202b can have
a flip-chip arrangement relative to the substrate 201. A plurality of conductive members 220 (e.g.,
solder balls, solder bumps, or pillar bumps) can couple the second bond sites 212b of the second die
202b to the second terminals 208b on the substrate 201. As a result, the second wirebonds 210b
(Figure 2) can be omitted. In yet further embodiments, the package 200 can have other desired

arrangements.

[0027) Even though only one first die 202a is illustrated in Figures 2-5, in certain
embodiments, the package 200 can include two, three, four, and/or any desired number of first dies
202a attached to one another with an adhesive in a stacked arrangement. In further embodiments,

the package 200 can also include additional second dies 202b. For example, one second die 202b



includes a first bond site and a backside having a first footprint; a
wi rebond between the first bond site and the first termnal; a second
di € bet'ween the first die and the first surface of the substrate and
havi ng a second bond site, wherein the second die is in a flip-chip
arrangenment having an active surface facing the surface of the
substrate; and an adhesive at |east partially between the first die

and the first surface of the substrate, the adhesive at |east

subst arfeR & Kdispesyd dplont the ifing dien20Zscnd anotbéresecumd did20Zbemanikpbedniboed the first

wher ei ngd bg.adh g5y duc ter er ej

adhesi ve ?%clﬁi €s aé?fe:n?)g H%glpst ﬁ‘%ﬁpgefﬁﬁ&?ﬁm 4?@%9% daébabtcﬂ%be arranged
sur f aceltefmatitety suasedckat e and a second portion between the first die
and the second die, the first portion having a thickness greater than

t hat of[0028¢ sechiddiden thiefeleafshivagyied Baéﬂﬁ&esa%ﬂaxebyﬁﬁo&oﬁigeﬂo ) myriad

footprint substantially equal to the first foot
m cr oe\EEHEHROE MgEaospl9¥ayRiae. Afrcprpsentative Wﬁ’ememﬁ) i Heowri schemativally | i Flgure

second gdi-fg di es _stacked on each other

the substrat Et@mn%ﬁvﬁ%grngﬁlﬁd t%@lm Sguorra Oy g Hispiogy géf 1%”83@? ‘?ﬁ“qe%ég?t ‘and/or
ei ght @ites subsystems 8r cﬁnmmnméi(ECtThmte@ulﬁ@g/ bseenP 30k age peﬁ&ﬁ‘pﬁ'vﬁﬂé"gane’t‘y of
substrat e havi n a first termnal and a second term nal on a surface

of the “€YBY %’aP CEPHE: FIOFALE: $DF ﬁ%EVOIb@ﬁl?rgﬁ@e@%ardcwdmgm the geprdsentative
ter m ngjstem 306 chd incHid8, WREGR BinRRA, cfofnﬂmefskh%djog r%lh"{ V@&%sst%s tfa;?r exapple,

substrate and havi ngi afirst bond Site; a wre
bond. eI RTINS, Trop compior) Toiams epphithoct, anbhubbeld osicés (5, shifi-top

dth e of he sgst rat e, and haV|n a second bond site,
\(’mer ei E l%%etélé eglginr%ﬂg C(gmlpg % © Hlﬁ?'rl B E’ﬂp’% B]?(?n&?rg’@ ro?%%rrféis%lﬁssaﬁfﬁ?ﬂe?@f“
sur f ac basedcom@rdghammatilé acsihert BRSS! Rkfork ainAferad Iﬁ‘tr'ﬁ' E&nﬁ.{ter!s)easﬁ“he

partially between the first die and the first surfac€ of
subst r SPESCHIFE e JBO san | dwsincldp sermtsi ard gssevistap satvat |sut@ystems, display

second déith@es adMd/dr %Hﬁf’f ﬁé\q%dﬁ @Lﬁﬁlts\'\ﬂﬁ.hee %}@t Enh§00a dhn egg M%us?cf ing single unit or

non- conductive materia ve thcth
porti odlsmlé)mﬁéenvqrhmtﬂmpl@,t ndexeomdte@ henisyrd.acehaugh hg simatidiediona ndork.

secondcg n bet wee rsi dLe nd the second die, the first
porti on %é Gsoﬁf’bac‘i&?rgmg Y ’c“ﬁié‘d% Qg andigreremgieqmameestarags devienseand\aay of a
has a (vt viefy! ofl dbaiputciéRaRO MJid Scldily RhgreRE of lobfilally readable or removable

computer disks.

[0029] From the foregoing, it will be appreciated that specific embodiments of the disclosure
have been described herein for purposes of illustration, but that various modifications may be made
without deviating from the disclosure. For example, many of the members of one embodiment may
be combined with other embodiments in addition to or in lieu of the members of the other

embodiments. Accordingly, the disclosure is not limited except as by the appended claims.
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die. 4. A mcroelectronic device package, conprising: a substrate
having a first termnal and a second termnal on a surface of the _
substrate, the first term nal being outboard of the second term nal
a first die spaced apart fromthe first surface of the substrate and
having a first bond site; a wrebond between the first bond site and
the first termnal; a second die between the first die and the first
surface of the substrate and having a second bond site, wherein the
second die is in a flip-chip arrangenent having an active surface
facing the surface of the substrate,CladtMsan adhesi ve at | east
partially between the first die and the first surface of the
substrate, the adhesive at |east substantially encapsulating the
second di &edigint:he second ternminal, wherein the adhesive is a

non- conductive material, wherein the adhesive includes a first
portion between the first die and the surface of the substrate and a

nd the second die, wherein the
PE o POt on.be! V\ﬁ?ﬁlcgogl%%t%&éaewcelp@aﬁ%& OPLSgi e to the substrate,

first pOI’tIOI’] IS conti1 gure cou

and furt her mh@rsebsnatehlmvsgcmrfdstpmhhmalnamﬁa seeudi @HARHl b LCoMRLE oErﬁﬁe
first die to the sec wherein the adhesive has a w

equal to that of t I‘Félg%}lattes ltheofflét te@llﬂalﬁe@ﬁ@éﬂ@é{dﬂf ithecscgend temnipackage,

conpri si ng: a first die spaced apart from the first surface of the substrate, wherein the first die
includes a first bond site and a backside having a first footprint;

a wirebond between the first bond site and the first terminal;

a second die between the first die and the first surface of the substrate and having
a second bond site, wherein the second die is in a flip-chip arrangement
having an active surface facing the surface of the substrate; and

an adhesive at least partially between the first die and the first surface of the
substrate, the adhesive at least substantially encapsulating the second die
and the second terminal, wherein the adhesive is a non-conductive
material, wherein the adhesive includes a first portion between the first die
and the surface of the substrate and a second portion between the first die
and the second die, the first portion having a thickness greater than that of
the second portion, and wherein the adhesive has a second footprint

substantially equal to the first footprint.

2. The microelectronic device package of claim 1 wherein the first and
second dies are two of a plurality of dies stacked on each other on the substrate, and

wherein the plurality of dies includes at least eight dies.
3. A microelectronic device package, comprising;
a substrate having a first terminal and a second terminal on a surface of the

substrate, the first terminal being outboard of the second terminal;
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having a first termnal and a second term nal inboard of
?hzugfﬁgﬁtfernina? on a surface of the substrate; a first die carried
by the substrate, the first die having a first footprint, wherein the
first dieis electrically coupled to the first termnal via a
wi rebond; a second die between the first die and the substrate, the
second di e having a second footprint that is smaller than the first

: a ; . i Ccally
footprint of t , t second.die is elecirica
cgaploed to t helagg%:ﬂo%g%ggeyf ?ﬁ ﬁéﬁl?l\r?lﬁ{aﬁlg @gﬁ Sd‘éf_% ‘81 ﬁieﬁgbﬁ)@éﬁnaﬁ _ éavé‘é‘:’cﬁ)ﬁa“
die and the substrabendsitel an adhesive having a first portion

| ortio he first portion being between the
a0 acent 0 o RRRI O e AT p i Sk BUl BT o Dot veen the
first die and &heondidilionien hORREUR e AHRETIE, bEnB ARG Y ©

terial, and wherein the second portion of the adhesive has _
?goterc)lr i nt corr espondFFfgnd Gondhsits, iwherein dst geomt dl:ﬁs ?]fhe ﬂn;gclaltnpelltneﬁ%e'rsnm;ﬂ C
' ckage of chak ' . ce of .the substrate is
st suriace and wior g A8 Shflet PR ArRefor he bt ag Ul oy
of sol der bal | % a¢heaivs ot derdt partiblic betvpposhd first e fdd He SMF fasRe 2NA:

: : P ' ' i rst active
wherein the first d l.hcludes a first bopd sjite on a firs _
surface and a firsfhgggw%f@%m@ﬁ?ﬁ&é&ﬁ%ﬁﬁ%@?ﬁgmhﬁén¢Wﬁ§ﬁH&tﬁﬁW@mnddw
sur face, and the second terminal, wherein the adhesive is a non-conductive

material, wherein the adhesive includes a first portion between the first die
and the surface of the substrate and a second portion between the first die
and the second die, the first portion being outboard of the second die, and
wherein the adhesive has a footprint that corresponds to that of the first

die.

4, A microelectronic device package, comprising;

a substrate having a first terminal and a second terminal on a surface of the
substrate, the first terminal being outboard of the second terminal;

a first die spaced apart from the first surface of the substrate and having a first
bond site;

a wirebond between the first bond site and the first terminal;

a second die between the first die and the first surface of the substrate and having
a second bond site, wherein the second die is in a flip-chip arrangement
having an active surface facing the surface of the substrate; and

an adhesive at least partially between the first die and the first surface of the
substrate, the adhesive at least substantially encapsulating the second die
and the second terminal, wherein the adhesive is a nen-conductive
material, wherein the adhesive includes a first portion between the first die
and the surface of the substrate and a second portion between the first die
and the second die, wherein the first portion is configured to couple the

first die to the substrate, and further wherein the second portion is
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. . . cond
nd wherein the second die includes a second bond site on a se
gctive surface and a second backsi de surface opposite the second f
active surface, the second active surface facing the first surface o
the substrate, and wherein the first portion of the adhesive is a ]
peripheral portion directly between the first backside surface OL t he
first die and the first surface of the substrate, and mﬂere;nthee
second portion of tkenAMRes o olpte L GRL Al t‘p%él%%ﬁgﬁ%d‘ﬁ’élofvb@einsthe
peri pheral portion such that thé second portion _ €S )
directly between t hadiesivghasmpikdth dguabtorthated tief fistef i rst die and the
second backside surface of the second die, and further mhereln_the
wirebond is between the first termnal and the first bond S|tg, p?e
sol der bal | iss5bet waanictdeeca66i0aBViEEH AR c@f&ﬁisﬁg@ secondTEon site,
the wirebond bei ng outboard of the sol der ball. T e
ni croel ectroni & SBEVTE‘E% Ptk aglrsbferaing ané avbrepmd mertien] sﬁmaft?l o{ ﬁlée first
footprint of the seganfladifa g@fa@é %}ﬂhgs&ég?at];'l rst footpri n]'E OI the,
first die. 8. The m croel ectronic devi ce package of claim
wherein the fif &t diedanieddydhé obbpate,thefinr diehanias althyt SAPLAT §ferein the
relative to each other,. . .9.. The m croel ectroni c device package
of claim5 wherein lﬁkﬁedl{? fsresl?m&‘iagyicﬂ‘&ﬂl%}}d@sth%ﬁ‘fsf fespingbyiaa svireboadid t he
second die incaGd&Sdaﬁseaﬁ&é“gﬁﬂﬁ“ﬁ?ﬁ@a?@E%}%ﬂﬁﬁﬁéngﬁggyﬁ%r§§ﬁ§§PE%1
the first termnal and the firs _ _
Bglt \l/veleg bet ween these%%’éloﬁ’éltpt”é? thatds smabert then shec Girsd foamudntsoft de fitkedie,

wi rebond bei ng out baghdn e second die is electrically coupled to the second terminal via a

solder ball between the second die and the substrate; and

an adhesive having a first portion adjacent to a second portion, the first portion
being between the first die and the second die and the second portion
being between the first die and the substrate, wherein the adhesive is a
non-conductive material, and wherein the second portion of the adhesive

has a footprint corresponding to the first footprint.

6. The microelectronic device package of claim 5 wherein

the surface of the substrate is a first surface and wherein the substrate further
includes a plurality of solder balls on a second surface opposite the first
surface,

and wherein the first die includes a first bond site on a first active surface and a
first backside surface opposite the first active surface,

and wherein the second die includes a second bond site on a second active surface
and a second backside surface opposite the second active surface, the
second active surface facing the first surface of the substrate,

and wherein the first portion of the adhesive is a peripheral portion directly

between the first backside surface of the first die and the first surface of
the substrate,
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t he sol der ball. 10. The m croel ectroni c devi ce package of
claimb5, further conprising a non- conductive |ayer between the first
portion of the adhesive and the second die and between the second
portion of the adhesive and the substrate such that the first and
second portions of the adhesive are between the first die and the
non- conducti ve | ayer, the nonconductive |ayer substantially

encapsul ati ng tahe vireM thedke€ond porti A od for, assenbl.ing a
m croel ectronic device packaéle,poclz(I)Orﬁ)c}]ilrgf3 ﬁgﬁapﬁf ﬁicﬁlgrﬁﬁ"ﬁ{?ﬁéﬁlgﬁéof tea

first backside surf&eephsral aoftionstchihet thetsecdnidrmttici of thawdngiva if iik&ily
active surface oppogit.e.t B% f;rgtrbStkb cksi de l}llrface,and a first bond

site on the first active surfacer S“geﬁ“étl@ﬁ? ﬂ%‘ § fusl disanddhe sqcend, backside
surface of a substr atréice bfithes@maddiefli € havi ng a second active surface

facing the surfa(gﬁngf t he substrate, a second backside surface facing
the first back8TUETSEYYAEEN and a second bond side on the second

active surface, whemgivirdbb®l SBeSILANR ﬁrlg}glg#ﬁg?ﬁ aBd g{ﬁgﬁé&%’gégﬁ#}ﬂ]eand a

second term nal on the surface of the s e,
first tenmnal is olesellenbal isthrewemcibadedond ntrahal .60 iddend Bond site,

second bond site of the i.e.to the second terminal with a
sol der ball; positioni ngtﬁ?ﬁ@% ?n(rglsbt‘31 O%affé‘)fgtg??oé bgH. the first die

to be superinposed with the second die with the adhesive applied on
the first backside surface, wherein the adhesive is a non-conductive
material; and 4t | eb¥t TU¢BEleenic deyice magkeeal of ichgnt feviseenndic diceond

with the fdhesi ¥eheBedbh®dii; : ' f the first die,
wher ei n theﬁ)?iﬁlrst backsi de liﬁ%t?lgggé%ﬁl‘qg@ﬁ@%}%@ egfséd’ies spaced apart

fromthe second die, and wherein the adhesive directly contacts the

second backside surface. of \the second di e and pl acing a w rebond
between the first term nal” aHAMEnEH5e Backpgnal slain 5 wherein the first and

second footprints are generally centered relative to each other.

9. The microelectronic device package of claim 5 wherein the first die
includes a first bond site and the second die includes a second bond site, and wherein the
wirebond is between the first terminal and the first bond site and the solder ball is

between the second terminal and the second bond site, the wirebond being outboard of
the solder ball.

10.  The microelectronic device package of claim 5, further comprising a non-
conductive layer between the first portion of the adhesive and the second die and between
the second portion of the adhesive and the substrate such that the first and second
portions of the adhesive are between the first die and the non-conductive layer, the non-

conductive layer substantially encapsulating the second die.

1. A method for assembling a microelectronic device package, comprising;
applying an adhesive to a first backside surface of a first die, the first die having a
first active surface opposite the first backside surface and a first bond site

on the first active surface;
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met hod of claim 11, further conprising: at |east _
;3bs:2ﬁtially encapsul ating the solder ball and the sec?pd Ee;r;pa;nd
with the adhesive on the first back5|dg surface of tged'lrsthe :
encapsul ating the first die, the adhesi ve, the secon ie, e e
wi rebond, and the solder ball with an encapsul ant. .

i i Si aching the first die to the
met hod of claim 11, further conprising att g The ot e ke an

second di e and a}gt_B&ilfgv'g?éecBﬂ& Bieh tatlul;f?c% 6 ﬁhSZ‘%iﬁt\éaﬁﬁgge secord die having wrsepaaidn
ZBH sicﬁgognt Qghe!sir \S;@ctii\_miwﬂes fagipg ythe Gueiceaoh eigd yﬂ;g_t}gﬁéjt ggﬁeﬁ%ﬂf%‘g{ﬁd@t
Backs: de sur'f ace. of PHserrvad i b bardsignerias. %Lsmam?;ﬁe on the
cecond di e w'th the adheer ve o thatrerare ke EREIRT R g o
the f ?r glt ed}Mef ht theeéf‘ge deraninal ray iba gsuafase 06 gk tﬁtr&pﬁa ralg h@g&g} ?ﬁgi’%ﬁ
firSt'fOOFpr:EBés awnP§%ﬁgOgﬁgggﬁgggggg%ga%ﬁggg;footprint ggnerally
2SBS|SI toafir gqupiiagt%m paspnboteitd bf te Wihdt @e ttllalﬁhé gee;cggd gﬁglgtg? ﬂ*gtht 3.
Second di e i nel udes B8 knt i al Iy encapsul ating ¢ he zd dre wtr
Second di e having & second toot o caar s Wil Bheriised piipgpe
fs gg? g?l glt _e having asegoen%odqe with the adhesive applied on the first backside surface, wherein

the adhesive is a non-conductive material; and

at least substantially encapsulating the second die with the adhesive on the first
backside surface of the first die, wherein the first backside surface of the
first die is spaced apart from the second die, and wherein the adhesive
directly contacis the second backside surface of the second die; and

placing a wirebond between the first terminal and the first bond site.

12. The method of claim 11, further comprising;

at least substantially encapsulating the solder ball and the second terminal with
the adhesive on the first backside surface of the first die; and

encapsulating the first die, the adhesive, the second die, the wirebond, and the

solder ball with an encapsulant.

13. The method of claim 11, further comprising attaching the first die to the

second die and the substrate with the adhesive on the first backside surface of the first
die.

14. The method of claim 11 wherein applying an adhesive includes applying
an adhesive having a footprint generally equal to a first footprint of the first die to the
first backside surface of the first die, and wherein substantially encapsulating the second

die includes substantially encapsulating the second die with the adhesive on the first
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16. The method of claim 1l wherein applying an adhesive includes
appl yi ng an adhesive having a footprint generally equal to a first
footprint of the first die to the first backside surface of the first
die, and wherein substantially encapsulating the second die includes
substantial ly encapsulating the second die with the adhesive on the
first backside surface of the first die, the second die having a

idat : r 1 first
T oot pr i o R o el o 11 Gror o ne Ly M g e

second di &8tHUPHHo of a plurality of at | east eight dies, and
wherein the method farther conprises positioning the third through
ei ghth dies sequentially on each other on the active surface of the
first die. 15.  18he iethodwif I&Qﬁanl_ﬁﬁ@éima%ﬂyinkbﬁntm_ésiﬁt@ﬁgfuli% lying
di sposi ng_an.encapsul ant _over the first and second dies after the
first die® §dl}fﬂ"5 %ing iafopipaing gensillyraual to a first footprint of the first die to the

first backside surface of the first die, and wherein substantially encapsulating the second
die includes substantially encapsulating the second die with the adhesive on the first
backside surface of the first die, the second die having a second footprint less than and

within the first footprint.

16.  The method of claim 11 wherein applying an adhesive includes applying
an adhesive having a footprint generally equal to a first footprint of the first die to the
first backside surface of the first die, and wherein substantially encapsulating the second
die includes substantially encapsulating the second die with the adhesive on the first
backside surface of the first die, the second die having a second footprint less than and

generally centered with the first footprint.
17. The method of claim 11 wherein the first and second dies are two of a
plurality of at least eight dies, and wherein the method further comprises positioning the

third through eighth dies sequentially on each other on the active surface of the first die.

18.  The method of claim 11, further comprising disposing an encapsulant over

the first and second dies after the first die is attached to the second die.
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