PACKAGED M CRCELECTRONI C DEVI CES RECESSED | N SUPPORT MEMBER CAVI Tl ES,
AND ASSCClI ATED METHODS TECHNI CAL FI ELD [ 0001] The present disclosure
Is directed generally toward packaged m croel ectroni c devi ces,

i ncluding mcroelectronic dies, that are recessed in a cavity of a
correspondi ng support nenber (e.g., a circuit board). The disclosure
Is also directed to associ ated net hods. BACKGROUND [ 0002] Packaged

m croel ectronic | ' | nd

m croprocessor CE?‘%%M’%?@TWQ&@P% @E%@Hﬁe nount ed
to a substrat e SWHPORTANEMBER AV IAEI, ANID ASIOCWT BB METHQDS!
encapsul ant. The die includes functional features, such as nenory
cells, processor circuits, and interconnecting circuitry. The die

al so typically includes bond pads electrically coupled to the

functio r he bond pads are electrically connected to pins
or ot heﬁ%%ggé'glf?f%gn nal s that extend outside the protective

covering for connecting the die to busses, circuits, and/or other
m croel d600thi ¢ dbsentebey. {liecosieneisappirected fgenecaly yioward packaged

T o oot b Eobod, NS b ReRURRY s HhaChedich g A9y o
i ncl ude aacdrréspiondielg stppbamaermpbdis{elq, atuirchit bbardi Theelissidsuoniscaldo dirested
el ectricall é congect Ed with wire bonds or solder balls. Conductive
traces rOGEEOYPMELIPFBaFS si gnal s between the first set of bond pads

and a second set of bond pads that are accessible from outside the
package BPACREROWMD for connections to other devices.

[0002] Packaged microelectronic assemblies, such as memory chips, imagers, and
microprocessor chips, typically include a microelectronic die mounted to a substrate
and encased in a plastic protective covering or encapsulant. The die includes
functional features, such as memory celis, processor circuits, and interconnecting
circuitry. The die also typically includes bond pads electrically coupled to the functional
features. The bond pads are electrically connected to pins or other types of terminals
that extend outside the protective covering for connecting the die to busses, circuits,

and/or other microelectronic assemblies.

[0003] One approach for carrying a microelectronic die in a package is to support it
on an interposer board or other type of circuit board. The interposer board can include
a first set of bond pads to which the microelectronic die is electrically connected with
wire bonds or solder balls. Conductive traces route electrical signals between the first
set of bond pads and a second set of bond pads that are accessible from outside the

package encapsulant for connections to other devices.

[0004] Customer demands have resulted in increasing pressure on manufacturers
to make the encapsulated microelectronic die packages smaller. In response, some
manufacturers have recessed the microelectranic die in the circuit board to reduce the
thickness of the resulting package. One approach to recessing the microelectronic die
is to (a) form a cavity extending entirely through the circuit board, (b) place a layer of a

removable adhesive across one opening of the cavity, and then (c) temporarily support
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[ 0004] Cust orer demands have resulted in increasing pressure on

manuf acturers to make the encapsul ated m croel ectroni c di e packages
smal ler. I n response, sone manufacturers have recessed the

m croel ectronic die in the circuit board to reduce the thickness of
the resulting package One approach to recessing the m croel ectronic

board (Bp'8b b3 Gulid Wiy v bEReAD wiTG e e 1 efktaftal) Sofigh it g the

of the cgrouitihoapdd Theele (sCthelﬁ eﬁp@mnatécr irs tHepedviity, whieh dioth sacurbs the dte to
cavity with the adhesi ve whil ieis electrically connected
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both secuyps. tmgaqth,yglé £isCtheR Werhotar d and protects the electrical
connections between the die and the circuit board. The adhesive |ayer

is then h[bi gg#/ed drROORERE d?é\kﬁ&l{léu@hh‘i‘ g Q‘aahzjﬂréa?ﬁ |§%§9‘P'ré’c9.ures the

appr oac hat it requires t I'e adhesi ve | ayer
t enpor arigeyoksagemevable afhesive layer t tetwqrablwaﬁatucmfthmglermﬂﬁea@twteboard
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schematic si de cross-sectional views Il lustrating a process for

form ng configured to receive a

m cr oel e@@%géﬁg\?ﬁg@% P%@E%H%ﬁ@@“@gh an enbodi rent of the
invention. [0007] Figures 2A-2B are partially schematic, side
cross-sqobosinal Figevss 1Al1ESareaidridlly schematic side cross-sectional views illustrating

a process for forming a support member having a cavity configured to receive a

microelectronic device in accordance with an embodiment of the invention.

[0007] Figures 2A-2B are partially schematic, side cross-sectional views illustrating
a process for mounting multiple microelectronic devices to a support member in

accordance with an embodiment of the invention.

[0008] Figure 3 is a partially schematic, side cross-sectional view of a package
having multiple microelectronic devices with different configurations carried by a

support member in accordance with another embaodiment of the invention.

[0009] Figure 4 is a partially schematic, side cross-sectional view of a package
having two microelectronic devices with independent package bond sites, in

accordance with yet another embodiment of the invention.

[0010] Figure 5 is a partially schematic, side cross-sectional view of a package
having two microelectronic devices and corresponding package bond sites facing in

opposing directions.

[0011] Figure 6 is a partially schematic, side cross-sectional view of a package
having a single microelectronic device recessed in a cavity formed in a single support

member element, in accordance with still another embodiment of the invention.



a process for nounting nultiple mcroelectronic devices to a support
menber in accordance with an enbodi nent of the invention.

[0008] Figure 3 is a partially schematic, side cross-sectional view of
a package having multiple mcroelectronic devices with different
configurations carried by a support nenber in accordance wi th anot her

enbodi ne [0009] Figure 4 is a partially schemati c,
si de cro@ETghéﬁﬁﬁzﬁry@Pgﬂvﬁ@f a package having two m croel ectronic
devi ces with i ndependent package bond sites, in accordance with yet

anot her [eohepi meMheofprédemti isehisumn. rd £184 0gEheratle o | muaoelabtrdna'bl Yevice

schematic, .side ¢r -sectional view of a package havin
o 06l dAGKEHES TidRd CARKSEES « AT F ne ek ARTBoh Al (Recavity Agd @

i N opposhgodlbdtrsHid aBSice [BRHEH bV @UEshdRictive Buitddd bAtHeY cHslyen®ér Exaripldea
cross-sectional view of a package having a single mcroelectronic

devi ce rratseasieciranic sevigei p3ckpeenBdasqeraangenyitsa enp@spectnisgbdles a support
?ln\?gﬁ?t 1mb|%b@Pﬁ8€|H&%CSa\>Wv€|trﬁé 'clalntgfigﬁérnﬁé aﬁH@ng@qunﬂ’ pbgﬁte the opening,
W|th the closed end having a conductive layer. The package can further include a
microelectronic device disposed in the cavity, with the microelectronic device having
bond sites that are electrically coupled to the conductive layer. The microelectronic
device can further have a first surface and a second surface facing opposite from the
first surface, with the second surface facing toward and carried by the conductive layer
in the cavity. The presence of the conductive layer at the closed end of the cavity can
eliminate the need for a removable adhesive layer at that location during manufacture,

and can also provide for electrical connections to the microelectronic device.

[0013] In particular aspects, the support member can include a first support
member element having a conductive layer, and a second support member element
having another conductive layer. An intermediate element can be positioned between
the two support member elements. In further particular embodiments, each of the
support member elements can include a circuit board. [n still another aspect, the
support member can carry multiple microelectronic devices stacked one upon the other.
The microelectronic devices can be electrically isolated from each other within the
package, or can be electrically coupled to each other within the package. When
electrically isolated, each microelectronic device can be coupled to a corresponding set
of device bond sites which may be positioned on the same side or on opposite sides of

the package.

[0014] Further aspects are directed to methods for packaging a microelectronic
device. One such method can include positioning a microelectronic device in a cavity
of a support member. The cavity can have a closed end with a conductive layer, and
an opening through which the cavity is accessible. The microelectronic device can
have bond sites, a first surface, and a second surface facing opposite from the first
surface, with the second surface facing toward and carried by the conductive layer.

The method can further include electrically coupling the microelectronic device to the
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DETAI LED DESCRI PTI ON [ 0012] The present disclosure relates generally

to mcroel ectroni c device packages, including packages having a

support nenber with a cavity and a mcroel ectronic device carried by

a conductive surface of the cavity. For exanple, a mcroelectronic

devi ce package in accordance with one aspect includes a support

menber havi .a cavity wth a cavi openi n nd.a closed end

oppos! t CSTKULBRFY G, Ao s Aes e A Aeler R G OB YRR GeR Poeneapeiated

The pac kgt 3mpsriakilesudpostingte e dnibidele@op ’t dedeCindRY ic GitytivEtP 8 S8fholvBble

the cavity, with the mcroelectronic device having bond sites that

are el ectPEdery coupled to the conductive layer. The microel ectronic

device can further have a first surface and a second surface facinq_

opposi t 0f18n t hé Pertiulasuagrsests, the tvPPRE Keaded cadr Padermeg ifiggn muitiple

toward rei Y. on t y i LLy

pr esenczgl%ip 8? h@eﬁgbr‘?gu%%&\%g%' agieb? %ﬁéﬂzdﬁ% gfeogg%ﬁégﬁgq %ﬁb%rhgaggﬁ?ly %e caarflﬂI rst

el i m natsuppbd mesdbel mleraentehaviady | canthedive dayeryand at sedvad $uppatrt orember

during nuf act ur and _can ,al,so ,provi de .f or ectrical, cannecti ons, .

fo the mignsar aitb el acBe B BoBe pA¥ sif Frahpd kol 3t ROGR aBhing

support trenlrer an@rsdcond utppartl mefibes WaehtsnBTesth ttesrenith kav in@neediate

conductive |l ayer, and a second suPport menber el ement havi ng anot her
Yerhe £

conduct i Y&TFR EAVIBhER} REAN2H S (P ERBA ENEGY BEopds e Uskalrpareember

the two SURARAT hnd BN fitePhEATRIRL Slemleht,faHd BSH eRBINUI Sart-May SHRAGKMBB Socond
each of the support nmenber elenents can include a circuit board. In

still arfdPRert raspbet slamentsfasrxempie b caxpean teecopdustivei lpyer of the second
m cr oel %EDPBH!n?e BYI SESeft acked one upon the other. The
c

m croel e oni ¢ devices can be electrically isolated fromeach ot her

Wi thin t ckage, ectri cQupled each. r .
W thin t[ﬁg1 acka@e.a %gﬁ%l%ﬁ?% ca%l 398?%4 atCeH, bga(r:'rﬁ]aodne‘ §§og\%é@'?r SFHH(':pIe
devi ce aakrdeectonpd ddvites.a Ear eesmppleditng ssppoxf mdeNiece chonidclsdé est and

whi ch may be, positioned on the sane sjide or on, opposjte sides of the
o Cenge Secatd BSraaaieYe S atd's GV uith 35 Sl GBRRRH eRt Sia Rt End
a m croejfehé I@NIE defiist fnicfIefechivhlt dalitwdasdR pokificre iROBEtdaANy,Nehd can
m croel ectronic device in a cavity of a support nenber. The cavity

can havdiayed §5$ugage (vth bend igsadepesiPlgyieem thR direlnswrss).ANa ArssegRd
whi oh_t herGaY  faink S oBSGHES B tnd MRstTb G R%] 8AkT 8iflorflRl LESinSed Aekond

bond sites, a fir surface, and a second surface facing opposit
f rom t heohduglivesigyeace A werond heicgstentiwnsudence facirr) staskeddoantne first

carri ed dugh iy - e i
el ectri c@ﬁc{/erpeg%%gﬁ #\%Mﬁ‘n'@ t‘r%g)é?g'g ’ g‘@? régﬁb?ﬂ%%o&?é&éﬁoﬁ E‘)Ct ?ﬂc‘é g%‘n%%%leic\tlréca"y
| ayer. laoupkedtiocatl l@asiaspe of the cbedustivedeyerst ribon exateplec bothamidreelectronic

encapsul gt ed wi t hout tenporaril porting the mcroelectronic .

devi oo 19V AN PEyelsFTRelY Pavlsd dPeleapap pRrtofso BYFr i1 il Patiouler

aspect s,aridngemepRON afBMbEarraaderiont! et ficrbedlrdniBl®vice can be coupled
to first package bond sites and the second microelectronic device can be coupled to
second package bond sites, with the second package bond sites being electrically

isolated from the first package bond sites.

[0017] Many specific details of particular embodiments are set forth in the following
description and Figures 1A-6 to provide a thorough understanding of these
embodiments. One skilled in the art, however, will understand that the present
invention may have additional embodiments, and that the invention may be practiced

without several of the details described below.



support nenber el ements. For exanple, the support nenber can include
a first support nenber elenment having a conductive |ayer and a second
support nenber el enent also having a conductive |ayer, and the nethod
can further include attaching the first and second support nenber

el ements to each other with an internediate elenent. The cavity can

be made tend.entir ough the first support nenmber el enen
ord the WRIET ea s i B IUSCHE R tieCels kR br PO R G oRRd T that
second s¢HYReS ta FREFBElecEbRBEMvicd 06.g8 XA MEDeldctofPEEs it RRCERIAALE Wik an
| ayer of the second support nenber el enent . [0016] In a further

aspect, @rnhocaimﬂaégfeﬂwﬁvw%dégw@ 1A dughiatema sunsiogt meebse( 4@ forgiadcfrom
devi ces. gésé?ﬁam%lf%.t.él@ese@gpé%&}reﬁerﬁaﬁl@efﬁ,lgl‘éé'élérﬂ&r‘lte% n .hagae af?ﬁ'st support

second COI’] uctor " | ayers a cavl t he second con
| ayer atmarn@bw@ﬂn@rtd1Etﬁc (tdierrecivo Bg.a Arsltuai@nemﬁ t2@e eecmrtmsupmm/nmber

bond < { Qe b el bfelPd R4 bpr P oBRAETED) Bt ah BB AR elblstt 13
f aci ng qpmd)seh@cfrieleivey Iﬂmtfjnmstthegrrétaa@d aedonmbs:ldnn@gedlzalgataogh 4 Bendwich
second con ctlve r. second, mcro t roni evice ca

St acked GROYTHEIIT - ER6H ot Ger et Ao ecaRyim PrS: 120 R 97 T 8 cHrouit
M cr oel esdar@ni Acsdingly, GRE P&t Bleffent 1198l Ean GRINME S fiat Rbnbigafle @YEr 9b2
t he conductive | ayers. For exanple, both mcroelectronic devices can

be el ectSaPeEatey fioplpIsegone corduciyaiaves dadwi areinsklipéipg lavesd@1. The second
parti cul QLanf 388 ¢RN(so |Hclgtg@tahﬁrrs %gﬁt qu er ﬁ&{ sEféér%\Tted from a second

m croel ectroni ¢ device can coup e Irs bond sites an
t he secomdpitiveoklyect Bamycammwaiir@alayﬁmahup'lﬂwdlntamm!miachlgaerma@& can

2o at e T PSP E BacRBg SN Brhee! T0B1%) MENS Cpeiee! that s

det ai | s szihdpivhied betaeere tHeofitsheletrenan 20 a6t tlﬁ@séd:bnmelbnlmenf 0B0.0W agarticular

descri ption and Fi gur 0 provide . a thorou unde st andi ng of
hece Diasoaeh o s SnBSuRietolrd Rtz SnaRat ds G hovade/abures T

that thesdMddese coithid BverBRYNhibINER saftdhé b@é@hbl@ﬂ%ﬁbﬁﬁ%éﬂb&”ﬁd Ratwill
the invention nay be practiced wthout several_of the details

descri bt dRacHRed i greabyrciegaik kalow avitheefarenes todtigurg YH-ocess for
prepari n a support nenber 110 that carries a mcroel ectronic device

(e.g. ﬂﬁﬂr oel ckioors dBdihe intermaskale dderoentin th has bespaliashed tofhe Fest
t
I nventi Qé‘e i 4 I.a]lr% b&s#ngééufe%fecﬁ]e%rét‘éﬁ’é?ﬂéq:hf%@ﬁ th%%ﬂttefrr%ﬁ‘%?e &l%ﬁ@gﬁ%s

assembl y" 0 arate elenents ese el enments can 1nc
first SanpoumdergmmT e&lwt@temaﬂatqre efugingeprocessado sofidifis ttheelbené ritetween

120) a con nber el ferred second .
o oot Y150 AR, TR Rr BB Mert tng TS EHEM 12 85 B i Meniate
joins t@erﬁemtsﬁfmuh s attacheell ter@nh@trié&@n al:B@mitQm@eﬁeﬁﬂlfé\Mrﬁbess.
construction. Each of the first and second el enents 120, 130 can

i ncl ude [gom]r cui Flgbﬁb’iﬂ@ |I|u%¢r@1f§s<ih@£ﬂugpoﬁ erhbdrst1CAfdrRRé fdr%tr@ﬁrbf a cavity
include a first conductive |ayer 122 separated froma second

conduct iM8 'nép%welem@twh%trforrﬂém SHPRRYt mgvrétrerﬁil e ca¥OhtP edrifishide a
130 can f@étst%\)ltpcﬂdﬂ'ﬁ& 3 ol {h§¥ eczfaﬁ@e%rdqah' ﬁq)éeﬁrsﬂ-%%n%&naw %dethgracﬁacent

second conductive |ayer an insulfating layer
i nter nedntatmed;a@r@ﬁmenlﬁaaﬁr hen@a\utdd 1@n0&'pwe( mogide ameQWya'étyemmon

or anot |

ol emont 30T EheR el ds BRGR  brhod el sABArbEREE: 778 PERotdlfouy, thjsccond
this err‘m;emlltynatnttu:mt‘rﬁ@'r cant ext&adltlabegleltlﬁmﬁrﬁt cibﬂlauo:taca laparel 32 atd tHenmsslafing
sel ecte nt.rol the overal iC of t asse support
rorber T 133 Qe SBELEBHED A0l MOLupUels i FEBH SR B ey er 133,
r ef er engg sherfbadifRnL BholQ G Fldure HiQQ uke céﬁty ..tscbmoh@h 24 sl atefRineiBAtthe
113 has been attached to the first elenment 120. The conposite of the

first elsepaite 159tigRsl ¢hdhe nsunpeEdimgrebe difnbeforg Bgn sgalisy@ranioined.
Accordingly, a relatively high-speed process (e.g., a punching process) can be used to
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[0020] Figure 1C illustrates the support nenber 110 after the
formation of a cavity 116 in the elements that formthe support
menber 110. The cavity 116 can include a first cavity portion 124
that extends through the first elenment 120 and the adjacent
internedi ate el enent 113. The cavity 116 can further include a second

t t 134 t hat th h th de
130, rccgrigie! el bafBhGs, R et ploteaS i aat” SIE0RA A STLEn oo
the fi rsmse@om’dﬂﬁlw@ skotel cavd®) arton Ne4i ol exaiiple, |aﬁW stb-’élet@fﬁmg fnﬁocess
second el enent 130, but not through the second conductive |aye

' an erBUPRUFEISAGHPIC NS SERBIEVIY OGN 189 (BbiTPust e st Pandute
formed [1Byéq39CaRd ahen SEYL PGP Tthd NRSALRP1AyaT=ABR!  RhO 804580 b an

sections are joined. Accordingly, a relativel y i gh-speed process
(e.g., eembediment tba’rodmcw)%ca:mww Jdbedfirsb anﬂosmqude cavikys tooctionist 24, 134

POr i 0N ooyl AL fihey ROBIGELEE RS Sadlirs; 30RE GBHAY, 5PSEHY) 10609 MR o

used to cond cavi ort
etchlng|pkmud$dﬂgaapeaip&3¢ssoIémmenﬁ inhethee eoaddirasnts y theoentirercalidy 116

(2 o b o e oo AP LS4 S AP ad ReRB IR T8 Gk e o

f orm ng fbhexdrhpiet us?lﬁgiass%@l@@@féﬂih[ﬁgyprbéééée@ns 124, 134 separately is
that is allows at least the first cavity portion 124 to be forned

using a [oebff i veFiguhd gh-ifiRgreePhRCRBHort MRNRNET 110 Qﬁ@th@rse@ma!eﬁ@?ﬁaso

the entire cavity 116 can be forned after the second el enent

j oi ned tipjaimed tonfheceemosite femasdhi thﬂfgs’f ¢|@meé§<b2&)a@d thﬁs'mﬁjm&d@é@ Bl@éﬂent
of etching PrACERER mebpﬁe?c;c]egbl, g h ehérhgsﬁgfnﬂraﬁfto e de%egr@eaq a)c/,h

110 after the secon ol ne e co 03|te
the firghe éirﬁrmememzmthttdthehmternteeira’temlesmmtd%E%CQE&acﬁm ghe cavity 116

2t ach T 41 PEFTde IA2 AP0 SEREER Y Tl lnrisib 2ok BEpBRE TS 1t Bighed end
attach ted1 1t8txlg dbooaded By hlnﬁarh!aﬁtnaa;?nggigu nﬂ éﬁié Eae@,dhg gﬁﬁt(ﬁjlﬁ:gd%mtlﬁé&yer 133
ot e ahe sBBSTH. Bniel 1abl pi BVSEH Takrt I of Thsh ATy mefipes 1 1Daarppe
the SeCQﬁEbﬁtrSlléimet séu@&m gThe evekrdsk Nedfoihle itetnedifte Sé!éﬂaeht 1ABMBALe the
110 can be controll ed bgaselectln the thickness T of

i nter rredh'&k@séﬁéﬁéﬂle firggane Aeeondhelemgniac s 488 f‘@NGth@@”fﬂSﬁ%tt"Sa% In some

second 2 |
t he over aI i ﬂ %f 9]-9( %ﬁaﬁﬁ‘é%hﬁ?@gﬁtﬁ Frsgq} ?jé]‘g%” Q{Bgcsété{%gtﬂgﬂgg thiERiesses
t hi cknes¥dke cﬁ’rstteh@nemr $20 enéforthe B20onrtheleprert hléos etomdvetadneight13®f the

The overa r e 0 e

' part RecRElbe LR hlOaBlRS 4 IR RRbat R 60l PSRRI  p it
t he si zdén &und/@n detalreineche iz aed/oc humbir oflmicroelectrtigit daividesfthat will fit in
t he cav 116. [0022] The first conductive |ayer 122 and/or the
second &@%BﬁEWVU Iayer 133 can be patterned using eX|st|ng et chi ng
techniqges to fo %mn sets of bond sites. For exanp i nternal bond

sites 109924 be fr% irat gondustive laygrs12% ab%hev%eqoageqonﬂsz?t'%'av%ﬂ#%ean

posi ti onrdpiteerREd leﬁ'rgt BkisAid Yot edrRfhull B AR &L FbdhdS¥dLe For
that is subsequently positioned in the cavity 116. Package bond sites

101 can e@fémplﬁ relernal bond sitesotild eamdadeimed imihe firsg goagurtivanayss 122 and
t t
Conduct e oF PSSHPRELS bE BELALRR HREAET 670 mERMELIdG el Hl s

usi ng esubSeq@néycmsrmgnamdh theet eavityl 1‘tﬁep5’sckagmnb¢mtﬂrt&aq$@’s):ah dDecfon'nednn
the internal bond sit 0 kage.bond . sites 10

conduct 6 Serale Cerebie By bRPNG B B JIETSH STiopUTRL pEPmalfevives
first constutHowreinl Biyere L3R @aﬁldmmes\n@@mm ean Gecbined irfiRy suppdrt MBehber
bet ween the subsequent |y positioned m croel ectronic device and

ext er nall 18l edsing existing etching and material deposition techniques) to connect the

internal bond sites 103 to the package bond sites 101. The conductive vias 111 can
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[0023] Figure 1E illustrates the support nenber 110 after a sol der
mask 102 or other appropriate insulating |ayer has been di sposed on
the first conductive |layer 122 and the second conductive |ayer 133.
The sol der mask 102 can be selectively etched away and/or forned in a
manner so as to | eave the internal bond sites 103 at the first

conductive | 122 and espondin ackage bond tes 101 at
Che secorrordhaarevde Bapal Pang DehiaRomel et ChrLaneRYT] 24674 i second
connect i @rgucliORGEF 1 g shhetivcbHIhé aLiBSeduratly PBERSHedTRIIIBE Icdionidldelice

a first mcroelectroni c device 140a has been positioned in the cavity
116. | n and exipmel feviPes: case, the support member 110 is configured to
carry stacked mcroel ectronic devices, as will be described in

great er [9823] | bEigwe iR Wustedtes dhe supporeBerTher 110 sfterracsaidarepesiod g or
devi ce Tfe: afiobficteufisdidl] FBEEC bR diaflisBa diPlheial Bl RS Y22

chip or a proce rdingl m cr oe roni c
devi ce m&htheasedondlmdductmdayerc‘éia sTheaplalertTmsk 102r carelss eelectivaiy etched

and/ or other f internal mcroel ectronic f ur.es 28], The.
et mrShradPr BiEd e TBnda0s 8 10 e GennPaia Bohe ates 1 Fte e
out war dl goridavved dyBe 102y by thPeBiredpdridingpdckadgkebond shus 1186 eatlhd second
facing toward t he cl osed end 118 of the cavity 116. Accordingly, the

second siAnFHeldvellagerchi? ®posad foreybggayent %&?&CQW@H@W ve |ayer 133.
In at | east sonme_enbodi nents, a thin die support adhesive 108 or )
adhesi vdOPadkr i Biguee @A Busiratas ihe sEPPe SHeTRPeT H89 GBEF aniirst AugPelectronic

140a to é ﬁé%ﬁa&@ﬁé‘#ﬁ&%@nécﬁbﬁ%e vity 796. ?ﬁﬁi@}oﬁﬂﬁh@‘? c%QQetﬁsz%pport

108 can ude an ad ve paste or die attach
t hi cknesrBemeelf rioifd ab oeenfigoregmte ocanowttacxsdpmlcrirhlecmdmgsde\ecaso8a@amllbbe

the- secaraelrd THaRbld Uelndof il fhraled REZET el ddRiorlnaklice
conduct |M®ag¢murmblqdeaaemcaoat@cnd1mm tiee fatdbmple eamebmryl&atb b0 agprogeskor

t he devi e 14 a tg the se d con uctive | aye 33. The second
Conduct 1991 Yo aeVe 41F T tyRera et dele a1 405 hen Jraiaimgmory oells,

portion débabftﬂs' PeEsdor @itlikteartd/sthecrihElid a0 inkeREl Badseld&tronic features.
[ 0026] The first mcroel ectronic device 140a can include multiple

devi ce hppghpsit e$hé4¥st%ﬁ&?§eﬂé&f&ué "d@{?’bé heiokl £t havd a8t dddaceTM82 facing
devi ce bond 'sites 141 can be connected to the correspondi ng internal

bond si taedwangly {gwand Khe eaybherenios 147 aWod serorgipyrianee143 facing toward the
closed end 118 of the cavity 116. Accordingly, the second surface 143 can be carried

by the second conductive layer 133. In at least some embodiments, a thin die support
adhesive 108 or adhesive layer is used to attach the first microelectronic device 140a to
the second conductive layer 133. For example, the adhesive 108 can include an
adhesive paste or die attach film having a thickness of from about 10 ym to about 25
um. The adhesive 108 can be electrically insulating, or electrically conductive. For
example, if the second surface 143 of the first microelectronic device includes a
conductive ground plane, a conductive adhesive can be used to ground the device
140a fo the second conductive layer 133. The second conductive layer 133 can be
patterned to isolate the grounding portion of the layer from the signal-carrying bond
pads 107.

[0026] The first microelectronic device 140a can include multiple device bond sites
141 accessible from the first surface 142. The device bond sites 141 can be connected

to the corresponding internal bond sites 103 with wire bonds 106 or another suitable
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el ectrical coupling. As will be clear to one of ordinary skill in the

relevant art, the first mcroelectronic device 140a can include

mul tiple device bond sites 141 extendi ng perpendi cular to the pl ane

of Figure 2A, which are coupled to corresponding multiple internal

bond sites 103, al so extendi ng perpendicular to the plane of Figure

2A. Each internal hond site 103 can be electrical|y coupled to i

cor r 6o poRlBHEP ARG &?n\aﬁaet geahlp gpe G Qe B ng8e et the first

above. Eafhodagkiie AR $46L céﬁline@aetelh Reltigfe davieensbrRpditdd A4ar eRch8ing
e

appropriate provision for connectin ackage 100 to external

devi ces.Perpendigyiar gathe plone i figgeath.anied are caupled| togiargsaendipg raultiple
land gri, - ARRL R | i h

par 11 oul A DendXiteRT U BlsoBREARAG BRI Bl do BEREAG (HUBRDA Each
bal | s ( niotersdl dendisiteFi0Guram 12Belectuicalhecugded taoa ebrespandiald yackegelbentsite

bond pads,107 to _exiernal  devices 00 Figure 2B illustrates th

D ackana T Whn oy R BRI hES Bharee Bash ttkaef debd e { ¢ fin iftfuce a
second bAoA LOT onbibiedeppropridérodsidndoit tdrr@cifd theepRREGON D0 t6lexXicesal
140c¢) a(r](f st acked onr&‘s he first m croel ectronic deyjce 140fa 3nd_

at t ached?SMqes- | Meebony padgyf@scar beAreangedds a hglkgiid pagw ralapgoridgrray, or

i nclude &Rﬁﬁ’ﬂéfe@?ﬂprﬁa?@gﬁﬁeﬂnbbéﬂfé{diﬁq?uﬁon thdParRBdlaf Hedtd WRicA 8e %Hg%ew'etis

Ric
adhesi ve 108. e mcroel ectroni c devices 140a- 14IOC can _
connect dateppied toibeepiondeldenbaliso(ned shewp dn diigigei 4R )cramabe bisad taslentrically

103. In i i . ~the m croel ectroni c devices
140a- 140(63erej @gﬁgbgﬁaﬁ%gﬁéﬁﬁ%& SI %’535103. For exanple, a given

devi ce itesl4 . i ] e (o] " 1

coupl od 07T | nFBERE 24 dliiieted, YhaohaUREET TR0 AN NG oo PREN SR
bond si tdvické1{nclidiig sokeddmel serocidcirordc aeivimet 140b endeavthiel dvdéibelantionic

the third mc l.ectrqgni.c device _.140c, respectivel, can be coupl ed .
Lo the SMbe I Sorieosea 4ta et miradieian drete G0 8 SBathed win
par ti culiper-iesadHedBleclaybren dsheTHdseSbyers ei0Bshnandluli®iepbxy, and can be thicker
m croel ectronj ¢ devi ces 140a-140c have identical or otherw se

cormat i BFE-cHIff vl ihan Birsdie wHaRoT AEhesvs 48 e &echil dheyniireglectronic devices
conf i QUrRoL0NR A hEBBiASREd WRAIreSHGHRS fie & &ﬁééﬁ%h&ﬁbﬁﬁt@hﬁal BBKH GRes
conpl etel y overlays the m croel ectronic device beneath. ~Accor di ngl Y,
t he wir e!O3ontis one@spert af §iiy emhediment, dee nieroglegtronicedesicest iz &0q can
connect es%g}eoinwﬂaf’&éﬁo%ife&” é‘.gﬁb%%rﬂ@l‘e Qoﬁ%ép%ﬁcéﬂén@%ﬁé’ﬁ%%*b? tﬁ‘eeﬁi]st
m croel ectroni ¢ device i s stacked on top. In othef arrangénents, suc
as t hat rdiesmledhedicdbdbves vid4la caf deecocwpled téi guirdedal bbed site 103, and the
m croel ectronic..devi ces,may bhe ck pr.ior to connecti w r.e .bo

o’ each GupRRRTaiRg, daes sBRY soge TARR o aiited® spir(PRES ot §Rughqaoe
the m crapgl ®et thddi micRsslésiemid Hewse ! Mes, E@ﬁ)ebﬁ\@dly,hﬁarpb@fcﬁg Rd 10l the &ine
encapsul ant 104. [0028] One feature of an enbodi ment of the

ar r angeriRINA RORA §1t¢ FYurTdi2aTRROSMER! €37k DRiRATCURL Bdladi] Mok cthe first,
device A0and SariRAR | Aikrbdledifthic <R DY AR Wentizdh oPObiflerwise
during manufacture and after the package 100 is conpleted. One
expect edopwadibler configyiations.r aVgegrenthei sicloglectronigodeviget corfiguirations are
r emovabl; I r ry t i 1 Cr ct i Vi a
(and an§§%®?§es€%ﬁacElg%c%g%'%oprta%’frééléé}'%gri n%%lr?%nu %’@t’ %Feceiﬁ an rléﬁ%ht?ﬂe
t ape | aysicraebetronint devizceeepadthy bAceordinglyd. thAc edredibogtly , 106 efopracgissn

for form.n h ackage 100, (once the support nmenber 110 has been .
ranuf ac PR CORR RS et ALY <OBRRaPR Ao e Hoassiaiony (iseatEin sie
that i nclogdgeféfeethiesex®imisroerRivavaie! ®avicPR dtavesd sWitdggir bﬁlep@eﬂéag&nents,
fornatlonélgrocess. [ 0029] Anot her potential benefit of the secon

conduct iSy¥eN |1agyBat described: briew; with; tefetansase rigugd? + thenaicroplagtroni@devices

fromth age i ori i i cul f st

m cr oel 2‘@?% gﬁgew é’é’%ﬂ%fh"@%&@%gﬁ% Ploca %{?/,éa%ﬁ]e&e %g?:'t rllﬁcg ¥y0f these
embodiments, the wire bonds 106 and the microelectronic devices themselves can then

be protected with an encapsulant 104.



[ 0031] Yet anot her expected benefit of the foregoing arrangenment is
that the first and second el enents 120, 130 can be fornmed using
existing printed circuit boards having the structure shown in Figure
1A, along with existing processing techniques for attaching the
printed circuit boards to each other, patterning the conductive

A A MR TN K R R M S IR
can be iymat ﬂf@ﬂ*s?ﬂwl%éié@%mbfb%vf@;@emdaoifs silggﬂhéd cb@nhbxsebahd ebﬁdhcmé/wer

speci al i zed manuf acturln? t echni ques. %ures 3-6 illustrate

devi ce phtkdds dHERG ApNY acéwgea?é{n@fgenthe aaébaam @R isspampletad hepe expected
enbodi n%r%f?éf e a'n%}ﬁgreﬁqbﬂm At .t%fogwf}l)?bem& ﬁ%ﬁ %bl@lt!apc?fla)hl?g% carry

t echni ques and arrangenents descr i be ove'w t erence
1A- 2B. Fbe manpd:reelelétrgumed@md 482 rlaneésny gdedkeseta@ed v iapgohi it) during

support 310 neral m | ar h uppor t. nenber 11Q shown
SRR HEEREEH RS LRI e Vet B8ed ot PsiRBRY bEEERRed BB Y.
i croel ebrgmotessdivri foaning4be, pakabe H00(citactheeaiporf metribeh NM@yhéiaween
a different |ze nd/ r confi ation. In ope aspect of thi .

o nyerBRtuBbhEed) e b Ol be Bhen SaTPatal VEE S 3080 Ribegs s gkinclude the

pl anf or rﬂé‘e@ﬂe‘nﬁﬂvebl@t‘épéh‘@ye‘ﬁ%ﬂﬁ?t}{@ SARELE S RAtioA pi6dEsse 340b, which
in turn has a larger planformfootprint than the third
3§4i§€fh§t41%%an

m croel gappepi ¢ AR¥INGR pdttifiial BB DR thd1SeEeid E6ndIRE

Jef%
of each mcroel ectroni ¢ device 340a-340c are | at erad? offset from
t he devitmnsfrymildiianet hest away oot el peckagsi 0 andcis aﬁmdaratauay from the

ab ove, afLo rhmgﬁeéj(?o\ﬂlcfc 8?}{'1(’%4(:]%0;’ 4% e%ﬁcgl Cilh(g gle%g' fggf gﬂfg‘%&?@e F?é)’é?

to wire € m croe ect oni ¢ V|ces
corres pcthelidn;;edr&rmf alaiheba:aw:ty g thes s@fj&ort menmbra:ohdgasdfeat lainmy from the first

arrangenent is that C ce the, tine re |re

B ek aoe EtodSationt onipd 1304 °Bieasnt theLaBops Pt uaRulefiEl Swhy from the
sequent i @icklg@t 00RANPHEIRLEE iIthE exbadte@ Mifalinid1 8 thaPpadkaget 109, mal@mereaaee
back an forth rrul}| ple tinmes between processing stations.

exanpl e,thgliketihgadefor; packepedeilgrsc Isigasty dphesuansfgan r%f@ @t p@kiegiarly

while t hﬁpBﬁéKﬁGfeh?@ﬁ%d&?mﬁﬁc@dé@ué@éﬂh‘&goﬁér%ié AhigR& kst 'Th%%amre can
m croel ectroni ¢ devi ces 340a-340c can be wi re bonded whil e

package aovalionthierpackagea tape dsedindiargheintheino enviossents. one aspect of
an enbodi nent shown in Figure 3, simlar, identical, or otherw se
rel at ed [@@0]ce bswuaeoﬂwes egddctedhebefitorfuht egcond gonduativs gayeti 183 is that it

single | [ e ' e;3

may i ncl uherg FBR%C{ geédr[dga naq?b bo%’dg%sn} f'r%ggg&ogﬁp{rg?'ct(ﬂﬁ& {(fag In gt%er
conduct |ex€st|hgwck3@é?s taadseoand:\ stefdce attd8dcdro r@mamrewedchﬁmg tﬂe\temﬁorary
bond site 341 of 0 oel ectronj c devi ces 340

Por s her (88 Y6 A5POTECE ARVea R ETIOV el SHIEH RSBt i exposed second
m cr oel egifaed 183408y FRFedRYHRaikeMbY e danffe’ OSthe! nmstng.cmuéoﬂdﬂﬂtahewce
bond sites are described belowwth reference to Figures 4 and

[ 0034] Filglre Aniqihersexisting asrangerats. 400 addifionaherefgetives nﬁﬁ?fpﬁirrﬁ' placed
menber w%@ he 'eQEoé’?cf SESEndTGA% 9457 ONbRed&Y iHCemBBimd biahe current

st acked con m croel ectroni c
method can provide such protection without the additional step of adding a protective

layer.

[0031] Yet another expected benefit of the foregoing arrangement is that the first
and second elements 120, 130 can be formed using existing printed circuit boards
having the structure shown in Figure 1A, along with existing processing techniques for
attaching the printed circuit boards to each other, patterning the conductive layers of

the printed circuit boards, and forming vias ito connect the conductive layers.
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devi ce 440b. The first mcroel ectronic device 440a can be coupled to
first package bond sites 40l1la, and the second m croel ectroni c device
440b can be coupl ed to second package bond sites 401b that are
electrically isolated fromthe first package bond sites 401la.
Accordingly, electrical signals can be sent to and fromthe first

m croel ectroni c, devi.ce, 440a i.ndependent | f signals, sent to and fro
The ceo Rt rinflye R eae A INE JolaomG thedhast AN oo et tRgrwanedt e
enbodi Memdedsiap $inifidafiiyotaliered. arldis speBiBRfdd ﬂﬁﬁﬁb@buﬁh? t6eHhidUesl ude a

first conductive layer 422 and a second conductive layer 433. The

First mgoag| ect FRirés 98y NIGE#4 QRvRRpRRaGELARYING ArlangERUALSH dc@ordance
first internal bond sites 403a | ocated at the second conductive |ayer

433, e. gvith iurther embedimemnis ohthe Iavertsrpnea" elvhighuse sons @rall of the techoisivgs
conduct i gy %ﬁ%ﬁﬁ%erfiéﬁts Eecﬁ’ é@ﬁh f&ke n% tgeﬁggre%' £ELI C r%&%%'le

path betwee erna bo correspon
first pddgamge3 ilbustratsst a$>a4kﬂgaa 3a0 mvingcamedpfa‘t mmEbae&mgenmwyjshmlm to

| . Th 440b b i cal
coupl ed 116 LEpaRdPe NS SFoRf APkl e tpaaiTlenhe pFy cpi el ik
conduct isscohawd third. mibhse|édtraiic devides 340a, Ba&tgrar{kﬂzam@,neém pRivhRhnedy

and cou t propriate V|as 411 to corres on second package
bond S|t e@ﬁtﬁper%@ ZanRg/of ARNTiguERIRR- cBrenfcB$ g a&"@ﬁgefﬂﬁ@ the Tirst

electri Qﬁicro"él&ﬂﬁim@adéiné%?tmn Hae o 11&&fer pg@hﬁﬁﬁl QQBI%HE{ ttR8n 491193 @&gnd
the first mcroel ectronic device 440a can be electrically isol ated

f r om t henerealeqtionin devighafOp avhichh i e has Rdargse ernfora fogtsinb dan Wietthisd
401b and, e SaAid dBLRE J%(ﬁ?.t r?ﬁ&a%fsg e Cﬂe&é&%oﬁ%%ﬂééé&ﬁ@@ﬁ' gfz‘%géh

may be transmitted to and rom rst mcroelectroni evi ce

i ndependgistdejedsfons] gel\ad;@ 3t0a346T Br@tatebrallﬁnﬁsétrfmmtthe degicertebnd sites of the
m croel ectroni devi ment used

bt ovi de TIREERHEEIR e EmpaIRY Phofh Al BEgRVichs, SRR 20" &hbe Stackes
m croel est eath othie\prive o Garg beddihy ahySdfie enistiydedtfoniedbdces 340a-340c¢ to

0036] Figure 4 al so |II tr tes (1.n dashed |ines) .another enbodj nent
bl CItgrsReTdta nteRhBend iks 305t A8 FAPRORal s FEENEBREL: B0 el can

440a MayehecdMeaing Fdyuiel 48 forkrthbatR%e iIds@bé@A&%rmmbk%uﬂw& $#Epk & be

posi tioned between the second conductive |ayer 433 and bond sites
t hat ar @egoresd ispeertiedynahone wimassaing stattonnyitneg ormyingieaaskages 36¢ back

the fir 4 nt
faci ng fsdfnr g;fgirﬁr g@Er Zﬂzﬁe#ﬁ)\eélhgg%norﬁaconsﬁ{ ti vecr?‘%aye'rﬂg423{?'3(\%{5)qjé bo I three
carry t heicfdatextronicc debtes BrA0ai3d0denancke 4d@kednahite dve qbecleh@:temalas at a
signal s?éck%n gta{lgr('? efan e thregrrﬁl%roe(f orﬁiccdgwcescgmla 9200 can be wire bonded

while the package 300 remains at a wire bonding station.

[0033] In one aspect of an embodiment shown in Figure 3, similar, identical, or
otherwise related device bond sites 341 can be coupled to a corresponding single
internal bond site 303. In other embodiments, the package 300 may include multiple
internal bond sites 303, all at the first conductive layer 322, and each dedicated to a
corresponding device bond site 341 of one of the microelectronic devices 340a-340c.
Further details of another arrangement in which individual microelectronic devices may
be coupled to corresponding individual bond sites are described below with reference to

Figures 4 and 5.

[0034] Figure 4 illustrates a package 400 that includes a support member 410

carrying a first microelectronic device 440a, and a stacked second microelectronic
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[0037] I n one aspect of an arrangenent shown in Figure 4, the first
package bond sites 40la and the second package bond sites 401b are
all accessible fromthe sane side (e.g., the downwardly facing side)
of the package 400. Figure 5 illustrates a package 500 arranged so
that the package bond sites for dlfferent dies within the package 500

are accessi bl f er ent rect articul ar ckage

206 oan o, 08 Thris fisf iiastHciERts S 4HaR Rt ciligh tp /B8 B3 Eee
522 and @orﬁjegfé@d;toqgndh@tné@doameﬁucmctpenfdcre's/tceraembqsﬁrﬁ@é EQUY Ié‘d f#e¥dcefd
540a can be el ectri callﬁ connected with wire bonds to fi rst kagrmtes

bond si tkRacksga Rondsiee Uik thatare atastiraly ixplated jrom H'Sﬂaﬁ'rStSB@Ckaﬂe
m cr oel egi{ ronhﬁ%cgﬁ\élb@et %&i@@nmﬁs EHNPE GRRO ov"?rtuﬁ" £ %ebﬂ@gﬁ'nérBFlegter?mc

second package ocated at t irst conductive
522. As devicshddba iinddriegdest!s of tdigndl$ sent fackdgiomotie: secarsl Gidrackentionic
t he seco q”pe@@ge bond sites 501b are accessible from opposite sides
of the p cka 00. [0038] The arrangerrents descri bed above with

Lﬁf?{ﬁ{ﬁ‘ﬁ&"%'g ' G <ottt gt baiioe et For 6L ¢r B cuaregngmber

devi ces.410ncai retudend ekt rmntiactwbhayérummaﬁd m&mrud reayidetivieday@d433. 0he
a single element, and/or may carry only a sjingle mcrqelectronic

devi ce. Ifﬁtg’ﬁfcéo?ie‘i’tfqmPP&"E’%s"*‘and&@k%@ééﬁﬁ’a%&?u?'ﬁ@I'“Bu(ﬁ'é%t ipfgfrial Hond sites

si ngl e- e{(2EREaRHPRANE é@%ﬁﬁ@%oﬁé@ct%dla%rsbfm‘@ TGP RAreBdriRi LoedBy bffer
640. In one aspect of this arrangenent; the support menber 610 can

i ncl ude wuiteblegtaipiaippofhe reearst cenduvive lazn 433. ¢an ba patisgies t peyide an
09a. ) L6l didal Bl COEMEh 8 AP bond shES AB3a SR LFEkHndiY ffst

633, and an 1 ns tween
conduct ipaekbgs bosd 6|2é}3 4(6@3 alsd lasatéd &t ﬁquqmondlodedlﬁaztweédamtﬁli%c dlhe second

o oy ey RfaelERRnld elit 8805 ne! BiecREENT sRidied i3 Secbud fifbinty Bfa R8s

anot her s3priopdtedt th@mmcmeuoﬂdeemybﬂml aeier frt corﬁtmdno@ |54 40ancdvebe
positioned in the cavi &%I 610 so that it is gl aced against the second
conduct|R?éter ANG POUPIEdWH FRPEPRIIEL? oS 40P P TIRRORAIRY t $RERNE Package

coupl ed md%m@ﬁm&ém&d bmr%rg@ona%ﬂdétttv%aamw tfhé"’bfe%trféﬁﬂgénzﬁ%th
or other appropriate electrical coug1 i ngs. particul ar aspecCt of

Chis. enibsaveemine iHamkesobPad sitonoTalend ie Gaomavelbaratodedps tHamoan
the wal lg, Eec bes O?’dléﬂég%ﬁp $H8 &8cthBll & naﬂrﬁétﬁ otBaN ec%hseec‘éﬁéi 'ﬁa%ka

616. In other e he 'm croe ec roni c device 6 can
above t lhendasites 06l Gndtbe berandmicoaectraipdedce §4@nc Apsudingty, S[gﬂ:atsanay

still Ssiti d, to prptec e.wre ds .60 nne

pet ween h 0ol BoBoie Fikt hlcdlSiRiT dtvERas e LSRR &
t he suppmyrialsreahemnit@liOto ah®Gashh Aheaabcana argnerdﬁle@rmmﬂbedwmmwf At bmlar
si ngl e- el enent support nenber 610 ure 6 i s that |E may

si npl er B5RAOPREPLLER b9 HS? rtoawiay'e? m&@%e Qs% (e RGNS HarTPH (e three)
than ar enjgiddldctidhRIRVicesHapEd b n%g%ﬁ%@iésuﬂﬂb@t SeR@ee- €l ement support

menber may, in at |east sone e di ments, be thinner than a

mul ti - elpggmayt SUPiQQFé 4TEEB S lustRes '(ﬁydé@f’eﬂelf é?%tﬁ@rérhﬁ%uﬁ{én}’ in which

approprlatefor ckages having thin sing ed| s or thin nu
st acks. efznineal s:emyectlenﬁcb@lithﬂafmss nmroelleetrmjc dieviep eﬂd@atmawppmmadwrﬂméotier

b I t
(00a0) ARl A T 5etanEans, 488 Bo Be oRlBiet of b otr B Bir i S B fower
i nventi msmmebdmﬁemtedelsairarb@dcemmbéroaoalﬁewhmfdlyI‘mﬁmg sxvdondisuefats 443 of
th t | hi b t dvant .. For
Cbnct SOpe bRt e S B SR R AP uEesh
nmay app"l}l‘]ea§ed6ﬂﬂ|coh@u@tmé0|‘éy€feﬂl3§ cHR Toth badly \hd first ‘?ﬁ]@fdéﬂé‘c@rohib d\GeH 8302
3-6. Additionally, none of the foregoing enbodi rents need necessarily

exhi bi t a5ddOYde slackisalsiopal raihs tadherirst niigwelsctionicHeviced4dasent i on.
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i nventi on have been described herein for purposes of illustration,

but that various nodifications may be nmade w thout deviating fromthe
scope of the invention. For exanple, the mcroel ectronic devices and
correspondi ng support menbers can have configurations other than
those shown in the Figures. In particular enbodi nments, el ectrical

coupl i ng han the w re bonds used to ele tr

coupl e t@gg%rfcr oiﬂ 88¢ PSRPY H&D; Qf@s’“&e@%‘éﬁgo‘é’ﬂt’%g'qqﬁ? ér ﬁ’%ﬂ 'rﬁbp@‘ﬁ‘é‘ge bond
package, sigRUMIE S %n@tﬁ&ka@@%w%hté@arobaldré aﬂ%)éc@@srlb!@efﬂ)rﬁ the same
connect the resulting package to external devices. Couplings that

i ncl ude 6§ (e@rbtheatPyRwardinifadng site, ofvihgspagkaoeetibd Figyrer 8 illusiatas a
th f t t

Sk el TSRS IO pantae ol AP FE AT ol Wl B IRBLAEIGN i e

i nventi qmakege I50®1 areda@eselpte frembyifferent appetithsd ©l panisular, Ghél p%kag@ 500

claim oel ectr devi c ack onpri.sjng; a

F o esninclugiin Bubhdrt Renfinl O RallSy i P EFERS e QR A 4% asecond
conduct i semdueties leger 53R dAIrét migkodIBcinid HOdcerB484 cah beanehthichigctonnected
bet ween the first con uctrve gﬂt errﬁgand t he second conductive

mat er i al WithyW&e &oRd %ﬁ% IFSt PaEk Wejlocated gt theysesgpe icgrductive layer

ext endi nggd. hrﬁP‘éQBoﬁd“i‘anr‘obﬁictr@ﬁi&dH@&rbé/ %4ﬁﬁté‘dd 8k, c&rrh%cfédrﬁﬁth'\ﬂﬁé“b%ﬁé‘go
material, and the second conductive material; a second nenbe

conpri si ae@oad tpﬁpkaga:bmmﬁ:lte&v@rbab@atedlat the firstipondustiveliaver 682m§tses shpwn
d ly
200 oo 8k oD G Bkl GRA%6HAA e LuBE: DSRS0t

second rmabece%eéroseommﬁrtee&detswfpbepackage%i&@ndl ng through the third

conductive material and the second insulating material but not
t hr ough [0088] our The amdgemens dmtﬂbéchhbomltle'refetdmeeﬂaﬂbure&1 A-5 illustrate

construction_ of the first nber or i in a eral st acke
ar r angersRPOr Mg MAEES fBr'??‘Fg‘?'éOQ?rdW IecS ei’g%ta\”gn grul’i‘:e stéc?ﬁfa’ mc’trple
menber ; rﬁrardarrécﬁrdﬁ&du@r@egrenr’o@rhéwm\mmbhg e stppERRRImBEdnEYP®e formed
second nenber t he i nternedj ate nenber havrnq an openi ng general ly

al i gned AT B Sin@eeleraentsa ARC/QE BEYCEBL PRl Spdndle sRistoelasirogic device. Figure 6
m croel qgidR<Ca PaMk&fe 66 rHa@ﬂwdrwdetsrt?otﬁ %%ﬁgflefé?é]ﬁé‘r‘itté%%oﬁ%@rhbér 698 and

the second nenber at Teast partially wthin the second cavit
porti on.a single microelegtienigidevisel @41. rdmpoeomnecisobtiwagrangemenarthe Bupport

further rﬁ&ﬁBér‘ é‘l@%aﬂqnclude a single support member element 620 (e.g., a single circuit
board) having a first conductive layer 632, a second conductive layer 633, and an
insulating layer 621 between the first and second conductive layers 622, 633. Vias 611
can provide for electrical coupling between the two conductive layers 622, 633. A
cavity 616 can be formed in the support member 610 using an etching technique or
another appropriate technique. The microelectronic device 640 can be positioned in
the cavity 610 so that it is placed against the second conductive layer 633. The
microelectronic device 640 can then be coupled to corresponding internal bond sites
603 with wire bonds 606 or other appropriate electrical couplings. In a particular aspect
of this embodiment, the microelectronic device 640 can be shorter than the walls of the
cavity 616, so as not to project above the cavity 616. In other embodiments, the
microelectronic device 640 can project above the cavity 616, so long as a
corresponding encapsulant 604 can still be positioned to protect the wire bonds 606
and the connections between the wire bonds and both the microelectronic device 640

and the support member 610.
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adhesi ve attached between the second surface of the mcroelectronic
device and the fourth conductive |ayer. 3. The

m croel ectroni c device package of claim1, further conprising an
encapsul ant over at |east a portion of the mcroelectronic device in
t he second cavity portion. 4. The mcr oeI ectroni c device

package of aim1 ere| n the mcrgel ectronic ce iis connected tQ
an int erﬁ’@&giﬁt e BRAYEDIAGE @ﬂ”mm‘ﬁmﬁﬁhﬁ’{tﬁg Sir}g #eﬁ‘eé\ éew%mﬂfber 610
coupl ed §uvirhm #I%M’r td"lSQﬁé‘ldHﬁltay\b% 4 %rr'aﬂH therefore faster drifor less expensive to
m croel ectroni c device packagé of claim1l wherein the first cavity

portion @ﬁdu@éﬁﬁﬁdh%&\ﬁrﬁwwbﬂﬁ*mﬂmt Bidendie Megnkerdeepee singgrelgment support
correspopdifd, %é&g\'}?%g%ggc Eg@% %%Btéﬁﬂeﬂfst rb%%%ng?ﬂieﬁ}ga iml€|tl -eleméht sﬂﬂ%ort

m croel ectroni c m1 Wherein ernedr ate
menber i mehmbeesaral wiay doerefdre dredparticularly appropriate for packages having thin single
dies or thin multi-die stacks. Conversely, embodiments of the multi-element support

members may be particularly appropriate for thicker dies and/or die stacks.

[0040] Although advantages associated with certain embodiments of the invention
have been described in the context of those embodiments, other embodiments may
also exhibit such advantages. For example, at least some advantages described above
with reference to Figures 1A-2B may apply as well to embodiments described with
reference to Figures 3-6. Additionally, none of the foregoing embodiments need
necessarily exhibit such advantages for fall within the scope of the invention. Aspects
of certain embodiments described above may be combined or eliminated in other
embodiments. For example, certain aspects described in detail with reference to

Figures 1A-2B may be included in embodiments shown in Figures 3-6.

[0041] From the foregoing, it will be appreciated that specific embodiments of the
invention have been described herein for purposes of illustration, but that various
modifications may be made without deviating from the scope of the invention. For
example, the microelectronic devices and corresponding support members can have
configurations other than those shown in the Figures. In particular embodiments,
electrical couplings other than the wire bonds may be used to electrically couple the
microelectronic devices to bond sites internal to the package, and/or couplings other
than solder balls may be used to connect the resulting package to external devices.
Couplings that include any combination of wire bonds, vias, patterned layers, and/or
other features may be used to electrically couple microelectronic devices to externally-
accessible package bond sites. Accordingly, the invention not limited except as by the

appended claims.
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7. The mcroel ectronic device package of claim11, further conprising
at | east one of an electrically conductive via electrically connected
between the first and second conductive materials and an electrically
conductive vie electrically connected between the third and fourth
conductive materials. 8. The mcroel ectroni c devi ce package of
claim1l wherein the mcroelectronic &e§h&§ is a first mcroelectronic
devi ce, and wherein the mcroelectro F vi ce package further
conprises a second m croel ectronic device stacked on the first

m croel ectronic device in at |east one of the first cavity portion
and the Ig¥eatdimcavity portion. 9. The mcroel ectronic device
package of claim8, wherein both the first and second m croel ectronic
devices are electrically coupled to the fourth conductive | ayer.

10. The mi crogl ECWmmrSelé&Vdrﬁ@d@\ﬁEé?S&a%fe E&ﬁb%ﬁg"\her ein the
m croel ectronic device 1s electrica coupled to the fourth

conduct i ve | @& &rstwinembgr ganeprisigd a flrst condugtiveamateriale lfe geeansi eonductive
oo na’ S a0 B8 IR B R R bl e
at the cl osed endconihectiveppatetiainabthie sezohd dionductive material, wherein the first
member has a first cavity portion extending through the first conductive
material, the first insulating material, and the second conductive material,
a second member comprising a third conductive material, a fourth conductive
material, and a second insulating material sandwiched between the third
conductive material and the fourth conductive material, wherein the
second member has a second cavity portion extending through the third
conductive material and the second insulating material but not through the
fourth conductive material, wherein the sandwich construction of the first
member is oriented in a generally stacked arrangement relative to the
sandwich construction of the second member;
an intermediate member between the first member and the second member, the
intermediate member having an opening generally aligned with the first
and second cavity portions; and

a microelectronic device carried by the fourth conductive material of the second

member at least partially within the second cavity portion.

2. The microelectronic device package of claim 1, further comprising an
adhesive attached between the second surface of the microelectronic device and the

fourth conductive layer.
3. The microelectronic device package of claim 1, further comprising an

encapsulant over at least a portion of the microelectronic device in the second cavity

portion.
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a first support nmenber element conprising a first conductive
material, a second conductive material, and a first insulating

mat eri al positioned between the first and second conductive
materials, the first support nenber elenment having a first aperture
extending through the first conductive material, the first insulating
material, and the_second conductive material ; and second suppor.t
merber el emerit hawRg AGAFPG CRRdHEVISEe REEeOPal Of 2ty (h Wherein t

conduct i weré@b&Fdrid deﬁlﬁé iS cOREENE] itd 2! intdri@drand ebhdhctResitiicanednat is in
between the third conductive material and the fourth conductive

mat er i alturn pleckisabhepuplgrbisrthe feureondustemmatrtiahg att ached to the
first support nenber el enment and having a second aperture extending
partially therethough, the first and second apertures being axially
aligned to farmt H’daecmidrdaqiectmrﬁd: rdslvicafi packape odfr daint Tdehecsin dins fiostechvity

in the ca he fi Cr oni c_devi ce, havi

sur  nce Mo ol deerid S ubl il KBRS e REh AR d fehediponfid dimension
el ect ri csflthy nfi@opleettohie deligef ourt h conductive naterial, the

m croel ectroni c device further having a second surface facing

opposite fromthe first surface, the second surface facing toward and

carried by the foq{htehnfb%@é{%dn‘i’@dgﬁ @rf"—zl rsg{é"of BBk AVWh¥reiP i RiGhfife

m croel ectroni c device st ed on m croel ectroni ¢ device
12. The memberinstydes @i dredidbiosrsd. package of claim 11 wherein the fi st
and second mcroel ectronic devices are electrically coupled to each
ot her. 13. The m croel ectroni c device package of claim 11,

further conpri.si nThefmittdelgtokrRotevitanshckage of pRdhtl, ﬁnmbrtcemmumbeatué&t
m croel ectroni c devi ley $acka e to xt ernal devi c‘gge the first package
r

bond si t¥¢ Yamgeerigalty yandup Vec‘dﬁrﬂ%ﬁf"ia&ytcﬁﬁn?‘?t? Hsnder diesta |~°@°°“d

devi ce \Hoﬁdﬁctf\}er Shtetiatdhd BAdlectABAllySRFRNEHIRAGKAIEROAY SringEted between
positioned to couple the m croel ectronic device packagé to external

devi ces,the firdsarbiedrtp £orduelivednatesalses bei ng

8. The microelectronic device package of claim 1 wherein the
microelectronic device is a first microelectronic device, and wherein the microelectronic
device package further comprises a second microelectronic device stacked on the first
microelectronic device in at least one of the first cavity portion and the second cavity

portion.

9. The microelectronic device package of claim 8, wherein both the first and

second microelectronic devices are electrically coupled to the fourth conductive layer.

10. The microelectronic device package of claim 1 wherein the
microelectronic device is electrically coupled to the fourth conductive layer with a wire
bond.

11. A microelectronic device package, comprising:
a support member having a cavity with an opening, a closed end opposite the
opening, and a conductive material at the closed end, the support

member including:
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electrically coupled to the second mcroelectronic device via a
second signal path that is electrically isolated fromthe first

si gnal path. 14. The m croel ectroni c device package of claim
13 wherein the first and second package bond sites are accessible
fromthe same side of the mcroel ectronic device package. 15.

The m croel ectroni ¢ devij c? ack?ge of claim13 wherein the first @nq
second package bond sft ﬁ'"ss arWPPOL JRENBFle SISBRAN MRS Fe sty &andyctive

the mcroel ectronic devi cempafi#Rdesecond condietivd iatsiiisll aRd ectirsPHstilating
devi ce package of claim 11, further conprising: first package bond
sites positioned to coupl englfsiahpesiienest pewraed Me\iirskana eragrd canductive

external devices, the firshapagkadse DRadsahiap MehBer Sl Galitd a grst

coupled to the first mcroelectronic device; and second package
sites positioned to coupl eapdreirenextandinge througe triefiist ;opdeitivgemeterial, the

Coupl 04 1ot he second m orbsl BECPORY e ORI e Relnf Bl b

same conductive material asndhe first package bond sites.

17.
The m croel ectroni c device package of claim11l, further copprisin n
nternediate el ement BoSTGnEUPBL WBERLERaCRTENt  RANG o olhiids GRpHa ve

nmenbers. - 18. The m@aRebEeiHORh cof@ive nRREKAIEN®E sebdhdnbdiating
wherein the first and second m croel ectronic devices are electrically

coupl ed to each other.  materigbpostiigned; katwepr e Biidcoanevicive watatagend
of claim 11, further comprihgiBgnR doRbligive MaRGERC %Ogﬁc%.ngsé’ddb%ﬂ member

stacked on the second m croel ectroni gﬂﬁew ceiln t[ﬁe cavi i
20. The microel ectroni c desléwenphekagdtached ltaitine filst svppedimember eiermsnt

and second m croel ectroni ¢, deyiges, Rave, Ak, GAg L AREYSAPAR) hefdifough,

sanme shape and confi guration.
the first and second apertures being axially aligned to form the

cavity;

a first microelectronic device disposed in the cavity, the first microelectronic
device having a first surface with bond sites accessible from the first
surface and electrically coupled to the fourth conduciive material, the
microelectronic device further having a second surface facing opposite
from the first surface, the second surface facing toward and carried by the
fourth conductive material in the cavity; and

a second microelectronic device stacked on the first microelectronic device.

12. The microelectronic device package of claim 11 wherein the first and

second microelectronic devices are electrically coupled to each other.

13.  The microelectronic device package of claim 11, further comprising:

first package bond sites positioned to couple the microelectronic device package
to external devices, the first package bond sites being electrically coupled
to the first microelectronic device via a first signal path; and

second package bond sites positioned to couple the microelectronic device

package to external devices, the second package bond sites being
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21. The mi croel ectronic device package of claim1l1l, wherein the first
and second m croel ectroni c devices have different shapes,
configurations, or both.

electrically coupled to the second microelectronic device via a second

signal path that is electrically isolated from the first signal path.

14. The microelectronic device package of claim 13 wherein the first and
second package bond sites are accessible from the same side of the microelectronic

device package.

15. The microelectronic device package of claim 13 wherein the first and
second package bond sites are accessible from the opposite sides of the

microelectronic device package.

16.  The microelectronic device package of claim 11, further comprising:

first package bond sites positioned to couple the microelectronic device package
to external devices, the first package bond sites being electrically coupled
to the first microelectronic device; and

second package bond siles positioned to couple the microelectronic device
package to external devices, the second package bond sites being
electrically coupled to the second microelectronic device and being

located at the same conductive material as the first package bond sites.

17.  The microelectronic device package of claim 11, further comprising an

intermediate element positioned between the first and second support members.

18. The microelectronic device package of claim 11 wherein the first and

second microelectronic devices are electrically coupled to each other.

19.  The microelectronic device package of claim 11, further comprising a third

microelectronic device stacked on the second microelectronic device in the cavity.
20.  The microelectronic device package of claim 11, wherein the first and

second microelectronic devices have at least approximately the same shape and

configuration.
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21.  The microelectronic device package of claim 11, wherein the first and

second microelectronic devices have different shapes, configurations, or both.

18-



