PACKAGED M CROELECTRONI C DEVI CES RECESSED I N SUPPORT
MEMBER CAVI TI ES, AND ASSOCI ATED METHODS TECHNI CAL

FI ELD [ 0001] The present disclosure is directed
generally toward packaged m croel ectronic devices,
including 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 at ed nmet hods. BACKGROUND [ 0002] Packaged
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[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 sighals 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 microelectronic die in the circuit board to reduce the
thickness of the resuilting 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
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renovabl e adhesi ve across one opening of the cavity,

and then (c) tenporarily support the die in the

cavity with the adhesive while the die is electrically
connected to the circuit board. The die is then

encapsul ated in the cavity, which both secures the die

to the <circuit board and protects the electrica
connections between the die and the circuit board.

The adhesive layer is then renoved. [0005] One

potential drawback with the foregoing approach is that
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m croel ectronic devices to a support nenber in

é@—gﬁ NE%[ of the invention. [0008]
II g@*%ﬂ*ﬂ%ﬁﬁ% schematic, side

cross sectional view of a package having nultiple
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mﬁ&étct !Ogr,ggfe g 240 a part?ally schematic, side cross-s%ctrona! vg\?v of a %ackage
having muitiple microelectronic devices with different configurations carried by a support
member in accordance with another embodiment 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

m croel ectronic device recessed in a cavity fornmed in

a single support nenber elenent, in accordance with

still another enbodi nent of the invention. DETAI LED

DESCRI PTI ON [ 0012] The present disclosure rel ates

generally to mcroel ectronic device packages,

i ncl udi ng packages having a support nmenmber with a

cavity and a mcroelectronic device carried by a
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m croel ectroni c devices stacked one upon the other.

[o0n8] mi cnro?bﬁ@ntép%sec@@whee@ Eéﬁ! REémB&reEar iirfchldkYa first support
i sol ated fromeach other within the package, or can
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suppat mone aemerdte caanncladede drcuibboapposdh tsell ahet@sr 8épect, the
subyﬁ't R’\%%%ggan 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
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[0014] Further aspects are directed to nmethods for
packagi ng a mcroel ectronic device. One such nethod
can include positioning a mcroelectronic device in a
cavity of -3 a support nenber. The cavity can have a
closed end with a conductive |ayer, and an opening
t hrough which the cavity is accessible. The
m croel ectroni c device can have bond sites, a first
surface, and a second surface facing opposite fromthe
first surface with the second surface faC|E%.tomard
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facing opposite from the first surface and positioned against the second conductive
layer. A second microelectronic device can be stacked on the first microelectronic
device in the cavity, and each microelectronic device can be electrically coupled to at
least one of the conductive layers. For example, both microelectronic devices can be
electrically coupled to the same conductive layer in one particular arrangement. in
another arrangement, the first microelectronic device 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.



| east one of the conductive |ayers. For exanple, both
m croel ectroni c devices can be electrically coupled
to the sanme conductive |ayer in one particular
arrangenment. In another arrangenent, the first
m croel ectroni c device can be coupled to first package
bond sites and the second m croel ectronic device can
be coupl ed to second package bond sites, with the
second package bond sites being electrically isolated
fromthe first package bond sites. -4 [0017] Many
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in great Wetall bélogatithatfeckrice to Biguder1®. t he overal | thickness
of the assenbl ed support nenber 110, as will be
[0a¢3)cr i badFigure 1B, the intermediate element 113 has been attached to the first

element 120. The composite of the first element 120 and the intermediate element 113
can undergo an elevated temperature curing process to solidify the bond between these
two elements. In other embodiments, the first element 120 and the intermediate
element 113 can be attached to each other in a room temperature process.

[0020] Figure 1C illustrates the support member 110 after the formation of a cavity
116 in the elements that form the support member 110. The cavity 116 can include a
first cavity portion 124 that extends through the first element 120 and the adjacent
intermediate element 113. The cavity 116 can further include a second cavity portion
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in greater detail belowwth reference to Figure 1 D
[0019] In Figure 113, the internediate el enent 113 has
been attached to the first elenent 120. The conposite

of the first elenment 120 and the internedi ate el enent

113 can undergo an el evated tenperature curing

process to solidify the bond between these two

el enments. In other enbodi nents, the first el enent 120

and the internmediate elenent 113 can be attached to

each other in a rgomtenperature process. [0020]
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the first and second elements 120, 130 have been established. In some embodiments,
the overall height H can also be controlled by selecting the thicknesses of the first
element 120 and/or the second element 130. The overall height H of the support
member 110 can determine at least in part the depth D of the cavity 116, which in turn
can determine the size and/or number of micreelectronic devices that will fit in the cavity
116.

[0022] The first conductive layer 122 and/or the second conductive layer 133 can
be patterned using existing etching techniques to form two sets of bond sites. For




113. This attachnent process can be generally simlar
to the process used to attach the first elenent 120
to the internediate elenment 113. Once attached, the
cavity 116 has an opening 117 and a cl osed end 118
opposite the opening 117. The closed end 118 is
bounded by a conductive nmaterial, in this case, the
second conductive layer 133 of the second el ement

130. The overall height H of the support nenber 110
can be controlled by selecting the thickness T of the
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prec:e@h@'d:ircults and/or other functional internal microelectronic features.

[0025] The first microelectronic device 140a can have a first surface 142 facing
outwardly toward the cavity opening 117 and a second surface 143 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 um to about 25
um. The adhesive 108 can be electrically insulating, or electrically conductive. For
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away and/or formed in a manner so as to | eave the
internal bond sites 103 at the first conductive |ayer
122, and the correspondi ng package bond sites 101 at
the second conductive |layer 133 exposed for
subsequent el ectrical connections. [0024] Figure 2A
illustrates the support nenber 110 after a first
m croel ectronic device 140a has been positioned in
the cavity 116. In this particular case, the support
menber 110 is configured to carry stacked
exgmpleelf dbe rsendrsl devaased43 af the | firstbmictesdentiobieddeviae includes a
ccg{dﬁéﬂv@r r&lﬁitdgiléne g CQH&}%\Q@%&%E&E %er? Be f.tg%c?% agrc-!-&h% thé §8Jice 140a

m cr oel ec r evice 14
torthe pesind cendiistive aiver, 1330 rThemnmcbcondummyyr €38 ganoe pattemed

toﬁéd?é?tgﬁfé)ﬁroﬁﬁlzl Ry portiSF&A %8 ronk e sﬁqn'éfséar%nﬁobroyd g(aeﬁ 107.

m croel ectronic device a can 1 nclude

[0D2BRCI Gl'rhé first Hl&ﬁ&?&ﬂfmccderv 8'1'545::1 Plﬁdgmﬁ@e Ctedl(():g g]ond sites

functional 1 nterna m croel ectroni c
14fvccessille framdpe st syfassi 1d2d dhe clevice bandtsites H4Y eam be icorrtected

toSHé fc%ﬁ‘r@sp%ﬁ@m@ﬂﬁtbﬁﬁl bot WS 05 hitvaird doh8s G689 ok Yinother ﬁwtable
elgcﬁem ng and a second surface 143 facing towar

6%3é&°‘é9’|'89 118 Wi bereag &g ppg of awstinane kil in hhguglevarﬁ @rt the first

mieiRtonid daaee 14b3 6an ﬂtﬁlo%ahhltlﬁlé délicel BEnc efNd41 extendfng
conducilve Ia er g% gt east sone enbodi ment s,

PeTFRARIGHAE 1Q disoBlane Ok Hiaues 28 whish are SelfRas Pocqriesendirig multiple

integet bbed aitetsam tlse ekishing Pefpenaicaiat foOtnteCplai@Vdf@ﬁaguléQA Each

e A B 5, U5 5 S P B e
1¢t wittkc b via i mvdesgrllmd dvovkn eBhdackagenbablosite 100 @M ihclude a
o 167 By TS oBUDF YO8, Bl
devices.hd he @emh dadutd7acan et 8rrarfgetitie aftiall gitid miray,celaed grid miray, or

arfdfek %E?:‘oergétg gﬁﬁerﬁ déb%ﬂngg'ing Y el‘%ré%ll‘mlap \.ag ﬁ:t Wﬁch the. package is

conduc esi ve can round devi'ce
intendggl tor e pile Seldemienlle dnetuboivadn |Fag}ae¢ 2BBgan g ased troeldctrically

coRPRAE bortEpdd8Y BT tolSderhaiiciRepat terned to isolate the
groundi ng portion of the layer fromthe

[oopppal - eRLFY i2RY |IIQQFHiie§3ﬁWe$ (%Qﬁa ge E@@Zﬁ% 1t|Bh£FS|tmcroelectrontc

m cr oel ectroni ¢ devi ce can i ncl
deyicos diBclHging as pecond w&tpeke@tf@ﬁ@.dl@wee fidenandea thlrﬂsmrcroelectromc

devide f1RI106) 3é2stadded SHeWHeCHsDRMFoSIedtRBic ldblice %0REand attached with
nected to tgﬁa rres ondi ng internal bond sites

'"tfbg'evﬁ gsivg lagerg hese Brers 0P kap inglde appwy. and can be thicker

(e8l, a@brur@)&haxﬁl tHepdié Q@poﬁsadwbbil/e hes. CE@@!{ %ﬂtﬁe AiGo8Ectronic devices
e

AL MR Y SO WAL ———
1069Vinccmeba$pécls of #ds &rhbodiriean) dhe ghicroelectronic devices 140a-140c can
share internal bond sites 103. For example, a given device bond site 141a of the first
microelectronic device 140a can be coupled to an internal bond site 103, and the
corresponding device bond sites 141b, 141c of the second microelectronic device 140b
and the third microelectronic device 140c, respectively, can be coupled to the same
internal bond site 103. This arrangement can be particularly suitable when the first,

second and third microelectronic devices 140a-140c have identical or otherwise




per pendi cul ar to the plane of Figure 2A, which are
coupled to corresponding nultiple internal bond sites
103, al so extendi ng perpendi cular to the plane of
Figure 2A. Each internal bond site 103 can be
el ectrically coupled to a correspondi ng package bond
site 101 with a via 111, as descri bed above. Each
package bond site 101 can include a bond pad 107 or
ot her appropriate provision for connecting the package
100 to external devices. The bond pads 107 can be
coppadihlge gonfigugations.| JWhen dhe alylicr®|¢0émdicgde\dcearqoat}gurations are
id8RRkeTeRRP QRELRNE pﬂﬁ?ﬁé&troﬁkspeﬁ&hgg ébﬁlnﬂﬂeet 2 Prerays,

particular use to ackage T1s
misfRelecknig e fleviea I@nefﬁbt g%?@ﬁﬁdlngfv Rhguwise 2B;nd§afh0%efowem!ven

mlcﬂ:e%c@ﬁﬁlb'dé@icé)ére W{ﬁhﬁ c&%ci%@ nd tﬁé‘@érrés%%nﬁlﬁg %&rﬁﬁfv‘%édwd site

devi ces. [0027] gure 2B illustrates the package

105 befprehg .w*om&roeﬂﬁ%rpwad@m énplackegern tops Ip |Qﬂtﬂfl?draﬁ§efaen’f3

SLﬁ:ﬁCﬁliﬂlaﬁU&oﬁBécﬁﬁélbﬁﬂmm b oAOBuRNY the thibroBiectronic devices
gheoel ectroni c devi ce 140c) are stacked on the first

St B ctog G ENEOHE RFBUSS ABRBPRNGEh In any of these
embttd‘irherds ahadire bokés 13y &ibthd MicrodiBesdhid @ifies tHPRseh@B can then

' d t hi ck .g., 100 t han

bg Fgegfe §“ﬂﬁpa§f‘/wa” REETOR® 108, Each of the o T

16T, o EelBR® S0 SOBodiT PR PG SREH AT Gridre 28 I
thai the SirstIi8roeleotramie dagi@e ¢400fs duppsrtenbothengitbnd bb\&iuctlve layer
AP B S B AR A0 BB S B
bengfiteof difis aiendentest is thdtdtrdeveb @ot requireca denovable Hdifkalagaito barry the

d,s) 103,
ECHBLE Aol 108 000 A sl g 0
mg@é@ﬁﬁ@renﬁl@d @l@qhe%tap@rias@r dewd met sulBBquenti betrembysd: dAccordingly,
4
th@‘d?&c.%@& EfGrt fo?rﬂin@ tﬂ@‘ﬁaﬁ%gle o (8 rgonﬁggsf.l%ﬁgdﬁl’aﬂf%%hﬁio has been

COUp ed sane I nter na ] 51 | )
mﬁ?“f%ﬁﬁ'dféﬁ)e?ﬁ" Qearﬁda@dpfmetnu comparad Wit pxistibn eregessestthet include the

usbiof 8tremove@EOBFe RYEr dufihg %é"ﬂafék@gﬁi RRh&tRAIgFoddsyi ces

140a- 140c have identical or otherw se -8 conpatible

[0029] | JupAbthensoteae Berdiie om!{éréé%bﬁd:%rﬁiﬂbﬁveq@@rqgia is that it can
yrations are _identical, each successive

A
ff%@f@ fitigndl Bpicawai o o Ratkese| WPOoord inagastisuias. away from the

firsti mhicReleetbhio edcal ﬂWOaC eMorRNGRicHicaliC ﬂﬁrélédgrﬂ:lal{y chitRictie’ 1Byer of

tng S6FRLPI ot BBl P Shesrl irier Brtront Tont awaromda st

misioelectrdrid diadeot 40at hecn@asmg tﬁeCdrﬁ@Jnt‘@f h@sﬂltﬁand‘@ktb@ @wh from the
pa%ﬁa%%kﬁ% &H mc? ase Itl!?e g}pggt%d et %‘?Yﬁ% package 100, and can reduce the
likelihood for package failures. Increasing the heat transfer rate is particularly important
for high-performance devices that operate at higher speeds. This feature can also allow
the package to be used in harsher thermal environments.

[0030] Still another expected benefit of the second conductive layer 133 is that it
can protect the second surface 143 of the first microelectronic device 140a. In other
existing packages, the second surface 143 can remain exposed after the temporary
tape layer described above has been removed. In some cases, the exposed second
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such as that described below with reference to Figure

3, the mcroelectronic devices may be stacked prior

to connecting wire bonds to each device. In any of

these enbodi ments, the wire bonds 106 and the

m croel ectroni c devices thensel ves can then be

protected with an encapsul ant 104. [0028] One feature

of an enbodi nent of the arrangenent shown in Figure 2B

is that the first mcroelectronic device 140a is
supported by the second conductive layer 133, both
Sld‘fﬁCB g3 maauharease thedikelinmiot dor ddmeageatokdbe dirst @crbalectronic device

| 5 th%ﬂ\‘;egex:gﬁngséf'?éﬂ Ghefls, SR tlbﬁ%%frot%ﬁfvg n@iér@lﬁlg&'ﬂg&c@? against

require are
thegxpgsedifiecond swtacailés oélO‘eV@V&Fom emblediingat df4ie cdrsentl metlyod can

pra@Y S6ch ShRektwitioul AR a@élltiér{a) H'bf é@j:q@?g}&&ﬁ\t@#’agﬂ. and

such a tape | ayer need not su sequent e remnov

[obaqypr di ngthy@p@a%%éﬁefﬁgf ﬁtfe% gggtah%nggﬁéﬂfe hég)%e first

(oncte the support ne
andh Regad relereds 1WAe 3@ sap Dectormed lisieg| existing qﬁlnweg@gg boards

hé\)ﬁ@tthé %ﬁhé&dl% $Hd®n 1H$‘1°gu95 1R él&@%ﬁﬁpgﬁsﬁr%np&oﬁé@éﬁb 1E4Hnicfids for

ackage faormation process
aff?&h@ﬁtfheapﬂ%%@fcmt begrds Feeach o wﬁmﬁhvéomwave lagags of the
priried &ifduitidbai@Nand forAmf Shasad Gbhandh e é!ﬁi@&ct@@@é&ef‘é Om:c.toﬂﬁng!y
%{f et q dln parti cul ar, romthe i rst
'ﬁ€ "8%” 2t r%‘ﬁl f?ﬂ@mgc@eMacaWPe'"@ﬁW%mthwt thgeneed for
sighifeahtly idrey and/oospetialiged nBartfactfring tébnguesed end of
the cavity in the support nenber conducts heat away

[0DBRIN t hEidurass-6 illise4te elegics bﬁkﬂdageﬁﬁa/\hr@earle(ﬂ;@éments in accordance
sferred a

v B R 6 SOHR R B Lo R T Al L e fgbrgtves

artdwerrqtr@ekwge diﬁﬁr!bea:hdbmnmtfenhieren‘t&h&) Flgukes! n?asd Ferr example,
I t ot te i

Fi (rg'ltéﬁ auﬁa%ﬁ%qr t antl%@&g%g%uﬁaaﬁrt p:? @eeneegaé asg%@r ?o the

suphert r‘@?mbeit ‘e10a5hdwrgl1neFlgg@eéEls Tﬁ'dfnsspmcearrwntbecemomasms first,

se@bhdP%hd R mﬁ&%ﬁ.@ S&éﬁc?é %QO 8! ShE4ble a%ﬁquf which, may

envi ronnent s ano 'her "expect ed bene
havp @ didersnicsizaoaifen soandgyratesy Imweua§pe¢tactf thig arreagement, the first

mifoRleRfbnit NGevRRC WAl SHAS 3&?%99&3 ﬂénf&l?ﬁ fobfpﬁﬁt than the second

m croel ectroni c device exl st
migosiestiRYc devies $beHhich i M’& Baqaﬁara%rrplaréw Wotmpb@ea the third

miafoREtréhle de9kd 034y Bb@ﬂ%e' RECHEIRS b e ABAYE3HBS of each

iRl 45 bl e iy St FRSo R coros A tacot e
mitiveletirtrié deviey ipwhendtelp rabé\/ed eV iti8e devices 340a-340c can be stacked
on each other prior to wire bonding any of the microelectronic devices 340a-340c¢ to
corresponding internal bond sites 303. An advantage of this arrangement is that it can
reduce the time required to form the package 300 because multiple similar steps can be
performed sequentially at one processing station without moving the package 300 back
and forth muiltiple times between processing stations. For example, all three
microelectronic devices 340a-340c can be stacked while the package remains at a
stacking station, and all three microelectronic devices 340a-340c can be wire bonded
while the package 300 remains at a wire bonding station.
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140a. In other existing arrangenments, an additiona

protective material is placed against the exposed

second surface 143. However, an enbodi ment of the

current nmethod can provide such protection w thout

the additional step of adding a protective |ayer.

[ 0031] Yet another expected benefit of the foregoing

arrangenent is that the first and second el enents

120, 130 can be formed using existing printed circuit

boards having the structure shown in Figure 1A along
[O\Qﬁgh exils phe gspea ©f avi engbadirsenishoes i Ergureaﬂtacriiamgiehh@f or

othé eﬁa!a%cf ?:ﬁébl[:e kﬁ%ﬂ{l (L‘?tﬁl‘. %4?6'(,%'3 B)é REhpied ?c% L eéor}reagon ling, single

conduct 1 ve CI'T CUui
infegtahibAgd §It%1§0 o “@ @H‘ﬁé@mbpﬁlmeotsn tbltecmOkeg¢ 39@ sy include multiple

mt‘éﬁ?a%%@glté/s soﬁfmoaﬁ'tﬂ@ws% O ?ére@é’é g %Eﬁ@ﬁd.&&&d toa

| enent ed t he nee Si gm

be
cof f&ﬁl’%’w dRvirrdondpdle; 341; Qfemrmfrtm averaeleelpnicedeirieg lﬁéga-340c
FuUres ddtafd M@%éﬁ‘aﬁ‘ahéérﬁﬂé{tﬁ@hﬁicﬁ %l\ﬁc‘ﬁ.lapﬁﬁéf@é] otgﬁ@"de@ﬁes may

arrapgenents in accordance further e
besfoupizd tp RoERRPPBAING Hdjvicyel %ﬁd@ﬁeﬁ 3@ dasaibegrbelow wigt refarence to
Figwedniagdgs and arrangenents descri bed above w th

reference to Figures 1A-2B. For exanple, Figure 3

[0DBALSt I Flgafe @ iNAGKREE ﬁg&aaawm%a: PEINBSY b Y ﬁsgﬁ%e%ib%r 410

tJ SImIartoc{ ort menber 110 own in
caHyigH 8 sk MIpFReITANErdevieioR. §18 & siaekeds Serand; microelectronic
desiee m@ban'thet fiist ehicrbElE@RINRCESVITRI MﬂéeUa‘nCﬁé c@ﬁ@éﬁ togﬂ@p package

boﬁg 9&1& Eveas(ec%qﬁ m,cHoneE%:goQg ﬁlg\g?e gff(;t{ q,eﬁrngae coupled to second
paaka@mmes 40 Hethiat arst eleamcanp blatdar festh ehedlifrsti Rk 3t0Bond sites
401 AR, SUAOLRABAPEL B 1o Oy AR rotecrni
devige (fiOapinderfendentlyooft pxgmais sehtato Ehda ftom ek second microelectronic

sue@l ectroni c device 340c. Because the device bond
degi:ct eg@a34l a-341 c of each mcroelectronic device

[o8¢a- 34 tr%; Sspeft & Q1 é%i?&j ifBh s (Hev nan tI-iLﬁl_negv hf% L@Sgl'g member

sit'es o m Croe roni c
418 kgl dnclugde a first sanqustive: layeraiiPaargia secand dosdudtive bkaydr 43th The

firf 3GiBroBlcBPSnid b Rde Eéba%énebé’@fégﬂél@%lg%ﬁp@& td Rkt mteraal bond sites

m croel ectroni c devi ces correspon

40Ph{QelRsl atyBR Pesondb somlygiveAay_i chidn Bdlgewitt wireybonds 406 or other
suﬁ?dﬂle-?lﬁﬁﬁfmﬁt T &é&@hd |cbnd‘|.%ﬂve l§EL483 the bé'diﬁeirn‘é& Y g rde an
or.m pa ecause multiple simlar
ciocHie RS DR CheRb o BB SITE, oo WiRE 4835 86 Saagponding frst
paslt@élband witdsuita, A iodgtel ﬁetm%@eké}ﬁﬁco&@%théﬁ?erm Fr dedond
bl BT REL e REBFESE! SRk huiiai ee oo ses
403!aiocbtedsatabé( @ckt whihduetivd Ry@a4den gthd ArsRicoisdudtivedlayer 422 can be
patterned and coupled with appropriate vias 411 to corresponding second package bond
sites 401b located at the second conductive layer 433. The electrical signal path
between the first package bond sites 401a and the first microelectronic device 440a can
be electrically isolated from the electrical signal path between the second package bond
sites 401b and the second microelectronic device 440b. Accordingly, signals may be
transmitted to and from the first microelectronic device 420a independently of signals

-11-



stacking station, and all three mcroel ectronic

devi ces 340a-340c can be wire bonded while the

package 300 remains at a wire bonding station. -10

[0033] In one aspect of an enbodi nent shown in Figure

3, simlar, identical, or otherw se related device

bond sites 341 can be coupled to a correspondi ng

single internal bond site 303. In other enbodi nents,

t he package 300 may include nultiple internal bond

sites 303, all at the first conductive |ayer 322, and
trangpittediiaiand ftom the sgconsigpiceasiestioniageviea4206. Hosionilai areangement

capibe Qéecpféepr@fndé hﬁieﬁérﬁeﬁ?b@ﬁélrﬁ%mscto%&b(\(ﬁﬁ V\ﬁr@@% AftPSelectronic

urt her, det ai f anot her arrangenent
d‘?"f?&?\??ﬁﬂ’ﬁggyﬁ]slf}gé?e?@l??'?mﬁ"??eﬂew ces may be coupled to

espondln i ndi_vi dual bond S|tes are descri bed
[0B3RE. Vuiakre é dpe iletratss (nj dashed les)rrnoter [ambodiment in which

el&dtgaat eorfhebilérié&b ftﬁ’é st ﬁud@@é&é@tﬁﬁlcdd&rolg% Q?nbacl: Pigg:ﬁggffdg;\?néh solder
carryin
o B8, Tf aas pale 208 £ kY RO distist pefiiesh gt ssong splctve layer

433eaniddmnd 4865 thihsrefactsdsibie fesra almmmlwfad% iséébnﬂ%ﬂﬂaé@#% of

R T L O
Treesamond cpadictigee lagend3 S trebotd Ghrrp kt)lﬁdﬂ gist a{@oaéamhrcl deAlceY440a
nd_sites
Rio 8!3)‘?& e%,é%?gps# tpra#hésa%’t eafg?ﬁefﬁ'gmg %ﬁtr%rgc devipe *4 and
BP0 el GRS By gt st vors
Sltms d%aa Iaat;l:theomoond @ec;hage boAQ siteq AVBEIrelall aopessitpan thé same
SE P BB Bk A0 ol R AP e
Paskaaen80¢ eren@ad ee thafyibe Pﬁg@geTh@ﬂd gitgssfor different dies within the
paﬁk&g"eqﬁoeé?é éé’cfésglbféqwn?ﬁﬁ%ﬂ ofegfgr!%fél‘s?bﬁﬁéugércﬂnl k! gkage 500 can

coupled to first internal
inglyge 3 ctbRart CoemMbet H1R hevipgra Jig, coadyptive \iayen saizr éndo@nel@ond

coAflR:tios lagf-nh@% A ikt %h&r@el@@tkﬂ?ﬁc%é«me@l@a %8R 98 qalé?:ﬂ'fbghﬂpédln\‘l@cted

Wil oA, SLPAREAR DA Fios S01F IReglot ochetond cansigredever

53andAcsBco s peitdeRetrdrid Ybvicd FabIR AN RN Eorfeteg v@@\lwﬁe bonds to
R R

in Eigert 3, |tbcaf|ﬁsypmkagé bdnd sites SO0AANd fHecgadahd Paurdgs bérePsites 501b
ars s BB Tl be dyn S inSeipgate ® T ver 45 T

[0038] The arrangements described above with reference to Figures 1A-5
illustrate support members formed from multiple elements and configured to carry
multiple microelectronic devices. In other embodiments, the support member may be
formed from a single element, and/or may carry only a single microelectronic device.
Figure 6 illustrates a package 600 that includes both a single-element support member
610 and a single microelectronic device 640. In one aspect of this arrangement, the
support member 610 can include 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
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patterned and coupled with appropriate vias 411 to
correspondi ng second package bond sites 401 b | ocated
at the second conductive | ayer 433. The electrica
signal path between the first package bond sites 401
a and the first mcroelectronic device 440a can be
electrically isolated fromthe electrical signal path
bet ween the second package bond sites 401 b and the
second m croel ectronic device 440b. Accordingly,

si gnal. s _nma transmtted to and fromthe first

o3 BIPBES 68 SlesHice) CRUDMPAUEAD the B6 SoTRIIa TS 603, §3B A caviy
g16ldar b@lﬂﬁmeﬂtlﬁ%et SuppBA rhdrireride lﬁ:ﬁ@oé]‘get@hrﬁé @&lhﬁﬁbé QP LfRother
devi ce 420b. il m [ ar arrangenent ~can be use

AR t%CH'aabeen E%m%fpaﬁ%ﬁon&a@%cet%oneﬁnebe( osifioned iy the)cavity
610 st crelt ¢ds b?gi@ Egﬂﬁ%tﬁﬁ%etls‘aﬁﬁrdoﬁdud@Ne fayst BYS € THE! Prﬁ&gélectromc
| gur.e al s al es
PRS0 o) hedy b AR o EoT R, IMEIngL P afes 605 with wire
baraa Nl bopthet mpplwnéugr slectitat ro@eblegtr Ol & ;sélentjume a%f}@@t of this
t 0] e SO

BB BE blesltolfug Shura Bl San e snntlh e R el olhe caviy

616ay$1:r as4 88t amdprbjentd abbvee thé herlvitaréd 6ac clas sinet aenﬁudarmamts the
4 ir

M o oei @%?F%%%@%@%@gg‘fg}%ér gf avntf?f}égﬁoiqu %MFSFEP“"'"Q

erfcapsulant f $Q4s ca uatill albe phsitionedr e meieohﬂnecméubmndseemeamu the

ccﬁ'\?]@ctfbﬁg‘ g@klénctﬁé Wire 3Rad bAS ot'ﬂ' thé %Ll%gﬂéﬁl?&‘{é: d%ﬁ §f0 qpd the

rovi de el ectrica gnal
SWE'FG‘@"ER?{ th c device 440a. [0037] In one aspect of
an_arrangenent shown in Figure 4, the first package

[0838L siNeadvantage ofse emeodimentref thasinalseclbmant stipbes member
614)0%6%@‘@ F@ul‘e %CBet%i Rl 1%33; rb%g% Fr{ﬂ%r Sﬁﬁe e%fcg' %?telg andfor less

ownwar aci ng

t he
e’@eﬁ‘%"r%@tr?%{WE%C¥L§e ﬁ%@’éﬂt's%“@?frsaﬁ@%mgm f—'rﬁatThe siagle-slement
sdpp@lk ageniee Mehys it &Sleddsoffiel dribRihefts s WirlnRF thah e multi-element
e 500 siple fromdifferent directions,
rlgﬁ%ﬂb% 128 macyﬁéerﬁg’é% b, BaparyAPProRsiale faePackaggsdisving thin
sumﬁms arldirh anitirgie astfoke st C@r%ﬁhéﬁrt ieviobimyedits 5f.2 ametaﬁldlt:éblement
oel ect ronic

BEGT BEmeRR IS bt bt ferothﬁé%r%rarwmr flagqws
ST RO C RN U
hagle beereddstObectiarthdepnton niembmiembrbdimemts,eotb@fmoﬂﬁnents may also
exﬁ@ﬁ gg%{ ?%hﬁggs bpﬁ'ﬁéhkge ag %gﬁ%ﬁh’:%cﬁacﬁelgﬁg%ﬁ ehsgr’igeltd[g?ove with
referance tpBigkregd Ab2131ma$ iapply a5 0kl &0 amboditmentsaeecribep adtk agference
to qf?élgeéiSt—é?s .@Qﬂtionaliy, 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.

[O041] 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
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are accessible fromopposite sides of the package 500.

[ 0038] The arrangenents descri bed above with reference

to Figures 1A-5 illustrate support nenbers forned
frommultiple elenents and configured to carry

mul ti pl e mcroel ectronic devices. In other

enbodi nents, the support nenber may be forned froma
single elenent, and/or nmay carry only a single

m croel ectronic device. Figure 6 illustrates a

gﬁckaqﬁ 600 that includes both a single-el enment
examrihe faReslectrenie) dgyiersaard RETESPANEING SHERATT Biembers can have

céfgineBorid Bthel thaN thods Rbelvn Gh thBi Mg @es angepEitulart B8bodiments,
n i nclude a single support nenber

sy rt nenmber 610 ca i

clBRFR couBBES Ce] thans the; Wit BONGS, el ibe 458l @ S aFaFaliy Ceuple the

mé%%@éctr@ﬁhﬁ@tchy €0 :ba?fqa éité‘sﬁﬁten@el gg C{Iﬁm g?a@gg,uis,?]d;y,fegdﬁyﬁs other
_.and_an insul ating | ayer et wee e firs _

) 3olBl S gk BRSO hep B e esufiy Packads 1916xerasl devices.

Cauptings that dreclufder argl eambbiinatish of auiRd baovgish elbvepdtteterl layers, and/or

jve | r 22, 633 A cavi.t 616 .can.be
o e oy, B 2R B Peritsalic ouB itbrigotmic it o oxtemaly-
agcesdible package tendishey. Acgppdingly,itbe mvertivhmiot iited Bcept as by the
j roni c device 640 can be positioned in the

a%%@??@&%&%o so that it is placed against the second
conductive |l ayer 633. The mcroel ectronic device 640
can then be coupled to corresponding internal bond
sites 603 with wire bonds 606 or other appropriate
el ectrical couplings. In a particular aspect of this
enbodi nent, the mcroel ectronic device 640 can be
shorter than the walls of the cavity 616, so as not
to project above the cavity 616. In other enbodi nents,
the mcroelectronic device 640 can project above the
cavity 616, so long as a correspondi ng encapsul ant
604 can still be positioned to protect the wire bonds
606 and the connections between the wire bonds and
both the m croel ectronic device 640 and the support
menber 610. [0039] An advantage of an enbodi nent of
the single-el ement support nmenber 610 shown in Figure
6 is that it may be sinpler and therefore faster
and/ or | ess expensive to manufacture than are
nmul ti-el enent support nenbers. The singl e-el ement
support nenber may, in at |east sone enbodi nents, be
thinner than a nulti-elenent support nmenber, and nmay
therefore be particularly appropriate for packages
having thin




single dies or thin nulti-die stacks. Conversely,
enbodi nents of the nulti-elenent support nenbers may
be particularly appropriate for thicker dies and/or
di e stacks. [0040] Although advantages associated with
certain enbodi ments of the invention have been
described in the context of those enbodi nents, other
enbodi ments may al so exhibit such advantages. For
exanpl e, at | east sone advantages descri bed above with
reference to Figures 1A-2 lﬂ@% apply as well to
enbodi nents described wt rence to Figures 3-6.
Addi tionally, none of the foregoing enbodi nents need
necessarily exhibit such advantages for fall within
I’'Meeladioope of the invention. Aspects of certain
enbodi nents descri bed above nay be conbi ned or
elimnated in other enbodi ments. For exanple, certain

[cgspect s 1desci |heldod for @etl@ging\ﬁd miarde@‘cebma @evited chinprifg

1A-ZB ude wn in FIgures

[ ooRETonind, A hieeest e ARgce IR 2 GRry B sspoBcTEves: the
t hat speC| f i cadlythadingent|ssealf eridheith ama’letthd:am cbﬁm&:tvhéeﬁyer and
descri bed hergl 5f ilJustration,

f p 0S€es
that vari ous %’F&F%aﬁ%ﬁ% i) Be Mq& tﬁ%uf’ccess'ble the
devi ating fronsroélectenapdedde hheng Mopdtsites). a Fiost sutfdce, and a

A o SRIHORHEEL PN oABUAE BonAN ATARR0 L Woong

support menbers can ave urations o
t hose shown swfadedasmg)iomerd anct\cqsmdt kiyche apndenhedayesdng,

el ectri ‘é@ctrfégﬂwlcbﬂkﬁﬁgob skt rbft e M&'F elDARIR TBYedGo the

used to electrically couple t m croel ectronic
devi ces to b6PRAUSIEI3YEarnt er nal to t he package, and/ or
couplings other than solder balls may be used to
connect the resulting package to external devices.
[eZoupl i ngs t hdhe imstherdeT alaim clorfuitheatdootprising vattaehitg titks second

sdﬁaé‘é of Fn‘?c.rréi@é’ctlloﬁbée&@ 1o @ﬁ@é&{ducﬂiehﬁ erl Gith YA %ﬁhgg?ye Qﬁgosed

used to electrically couple mcroel ectroni c devices
bebyeesy tha segand stfacessrisl the genduatije Iavshid sit es.

Accordingly, the invention not limted except as by

the appended clainms. -94 CLAIMS I/W claim Eel] 1. A
leHret hod Bor pabkawithng ef clvior 2dludberreomptising \eincapsulating both the

mERIINCArSHiE Bevice and the adhesive while the microelectronic device is in the cavity
and supported by the conductive layer.

[c4] 4, The method of claim 1, further comprising supporting the
microelectronic device with the conductive layer and encapsulating the microelectronic
device while the microelectronic device is in the cavity and supported by the conductive
layer.

[c5] 5. The method of claim 1, further comprising encapsulating the
microelectronic device in the cavity without temporarily supporting the microelectronic
device in the cavity with a removable tape layer.
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positioning a mcroelectronic device in a cavity of a
support nenber, the cavity having a closed end with an

el ectrically conductive layer and an opening through

whi ch the cavity is accessible, the mcroelectronic

devi ce having bond sites, a first surface, and a

second surface facing opposite fromthe first surface,
the second surface facing toward and carried by the
conductive | ayer; and el ectrically coupling bond sites

of the mgcro ectr deV|Qe to t conducti ve
[flayer . ?02] jjh ?)fd @ime 4 ﬁre'"f Rledtigally  coupling  the

mmel)édtﬁlshi@gzleatcb ae Eheﬂ mdohﬁl\éeémdnchfdﬂsf@fi\ﬁe&ﬁg tthe mlcroelectronlc
ni cr.oel ect roni.c e ctive la Wi

oo el ie oRlits B Eore Taan vt bRGuA e PR t the
caowindivetayee | ayer. [c3] 3. The method of claim 2,

further conprising encapsulating both the
m croel ectroni c device and the adhesive while the

[eryi cr oel @ct r offhé neRNGCEF diimi 1) flrbiRr eamMpiisin ﬁﬂﬁmgtiﬁ)@eé\h@% the
L{EYJ!% nductlve | ayer. [c4] 4. The met od of claim
s * conprising supporting the mcroelectronic
device with the conductive |ayer and encapsul ating the
m croel ectronic device while the mecroelectronic
[efevi ce s inPRMBANS tof daier duphrieineposiipningethe microelectronic

d@%dlblcmbvﬁwt)} ay &e slelt MembBeindREED GodiiortHY Microelectronic

further rising encapsul ating the mcroelectronic
d%’@@l"&&‘ .Cﬁ"%@%‘%&{ E’Pqﬂﬁt hout tenporarily supporting

the mcroel ectronic deV|ce|nthe cavity with a

renovabl e tape | ayer. -15 6] 6. The nethod of claim

[9 wher ePn el &B% rMetAPd yof &ku@n nyherpie pofitionine| tiet misrpelectronic

delie¥i i ethé Ccalifie of eHed b\ﬁiﬂoﬁemérﬂld@f intingéd! gsﬁtlcﬁﬂﬁ;n ffel nBodidironic

g cr oeLect roni ¢ fﬁ"t 0, an internedi ate conducti ve
P U0t thPe Sy o 8 ?'rﬁ”‘f At AwRg % dirstycopgugive dayes. @naecond
coodmnﬂiue tdyee ahage insulating layer bERRechd D@t id sdcahdtdnductive layers,

and v\?]bgegéﬁ tl?eoggcona ﬁageogf ﬁ'ucroeﬁec r%\rqlctr}évfcg féceg towgrg Qr?é tset::ond
conductive layer.

[c10] 10, The method of claim 1 wherein the support member includes a first
support member element having a first conductive layer and a second support member
element having a second conductive layer, and wherein the method further comprises
attaching the first and second support member elements prior to positioning the
microelectronic device in the cavity of the support member, further wherein the second
surface of the microelectronic device faces toward the second conductive layer.

[ct1] 11. The method of claim 10, further comprising forming a via to
electrically connect the first and second conductive layers.

[c12] 12, The method of claim 10 wherein attaching the first and second

support member elements includes:
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[c8] 8. The nethod of claim1 wherein positioning the

m croelectronic device in the cavity of the support
menber includes positioning the mcroel ectronic

device in the cavity of a circuit board. [c9] 9. The

met hod of claim | wherein positioning the

m croel ectronic device in the cavity of the support
nmenber includes positioning the mcroel ectronic

device in the cavity of a circuit board having a first
conductive | ayer, a second conductive |ayer, and an

i nsul at iaH@Ch"‘@ B i BYRROH peaber; q;,menéleﬂjarg!@éaﬁ@ﬂlate element; and

conduct iugcHiytee SecorddppéiemeiBet S1IEmeMas B iftdfrhéhifte @fement,
the m croel eCtéotﬂ' C deV|(§i%ef ces toward the secon
re >

] d
conduct i ve | %{fgrthe[ipiempe ShfePPRHPNEY Retwigen the first and

wherei n the seqpastppeihenbeidlémsies a first support
menber el ement having a first conductive |ayer and a
second support nenber elenent having a second

eRpnduct ge | IHEmethG oVRRERT 10 WhereEhiRsing WhE HREt and second
s coﬁ%rl ses attaching the first and second support

Bembeprlemeatspqliiest o positioning the

m croel aftddhiiy the €RY s@DottMdrnssr @Rvidny to@nfiht‘éﬁnédi&@@l’e’ment;
surface o

menber, .further_wherein the second f the i
m cr oel E%?Wn?cf"é@e?fﬁ@ Pgélé@'s ce¥iariendng skl dhrough the first
]E:ondﬁct ive | sysport rl[ae;rﬂtildr_elbhen’d'b@d ﬂhieﬁrh@wl?edfaté:hﬁhl:ﬁlbﬂO,

urt her ri.sin rmng a via to ectrica
connect aﬁ?o]cg:u? itﬁ%tﬁgcé’ﬁ@ SURRE 'Be'@hﬁra%%P?rﬁéo ﬁ'\g)}rétplgqec%(a&iﬁﬂement,
12. The net hweih dhe dhtammedlfle vemenit npasdtivaedibatyvddnethiei first and

and second gé@ngg.{,psuppg{??&'e‘?éﬁéh‘ts? 2

bgcludes: -16
attaching th I'Ts nmenber 'el ement to an

i nt er nelfiraing @ begepdtportandf the cavithienigndihg oslg partally through the
support nmembgl. gl efmkioht rfwé}nﬁé}%iénﬁgn%r medi ate el enent,
e

with the internedi ate enent positioned between the
first and second support nenber elenments. (cl13] 13.

e nethpd o | r.el . A first.an
2 986 ST RRUBLLY TS At bl B Rt e
cayifpyeintiudes fasmpgothe sesemsk poribeobithe caviturbefane ettagrdigathe second

suBbSREMmber é!@r‘hg?.'ltqg ;c/lr%ti tieFrﬁécﬁé)cheHnﬁﬂt,Of the cavity

extending entire rough the rst

[c15] 15. The method of claim 13 wherein forming the second portion of the |
cavity includes forming the second portion of the cavity after attaching the second
support member element to the intermediate element.

[¢16] 16. The method of claim 1 wherein the microelectronic device is a first
microelectronic device, and wherein the method further includes stacking a second
microelectronic device on the first microelectronic device in the cavity.

[c17] 17. The method of claim 16, further comprising electrically coupling
both the first and second microelectronic devices to the conductive layer.
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support nenber el enment and the internedi ate nmenber;
attaching the second support nenber elenent to the
internedi ate elenent, wth the internediate el ement
posi ti oned between the first and second support
menber el enments; and form ng a second portion of the
cavity extending only partially through the second -
support nenber elenment. (cl4] 14. The nmethod of claim
13 wherein form ng the second portion of the cavity
i ncludes form ng the second portion of the cavity
[e¥ef ore 4Bt acﬁhﬁg metiiods edf o redpims Uip puhereie retrstricalle neowpling  the
mkrb%}écﬂ'&ﬁf: J::éafoeth - 6RR e I&?&r%cl chhfedth %gqgreot#nd between
erel n orm ng the second portio
the grisresiestrppicdeyice PP M yyPPeid meshend portion of the
cavity after attaching the second support nenber
el enent to the internediate elenent. (cl16] 16. The
[c19Bt hod 49. cl| Ahenmethddesfailaimt heheretnrtbe lbend sites are devessible from
o . . . oo . it -
tht 3R A of T ERERLIGR, Gefle S yAOGIELALRY Dfoing the
migfoglestirie tdayise cingedes eouplinghwire | hands nfoc thee berrt rséies ovhile the

mi@:%\éle%ﬁoht@déJ"c?e|§ﬂ'}’ﬂhte3éaw{017] 17. The method of claim
16, further conprising electrlcally coupling both the

first and second m croel ectronic devices to the

[czg\)ﬁgd uct QU e | HE '}ne‘lﬂroh%f[ &glﬁr] 1 %‘n%?heﬂ“ ﬁer%%ggalvg fIay%r ‘ﬂ @el:tncally

rein €lectric y CoO ectr
coypled é@paqi.sagmbonsb&hféarcﬁndw@er%wme metbbdjﬁ,@tbewmsw ng a

wire boeﬁcaha@&:gﬁfg[\hem&oab&r&% c?e@k%(ﬂmh% cgﬁ}{fal Gfg and the

support nenbe od of ¢
wher ei nPioNEiNggitgess; tp &ie prckagr bersksitgp éorfqosnohngttﬁ @xtﬁmakdevrces

surface of t%r@w@éﬁ%@laﬁﬁd fh@%;eroe@uﬂr&ﬂedm wher ei n
electrically coupling t m cr oel ectroni c device

i ncl udes coupling wire bonds to the bond sites while

[cztdg Tm Qioelmé&mﬁrﬁi&% b%»mbr'aeﬁagﬁocon cyﬁc% cdifst f%]

met hod of claiml erelnt uctrve
i s el ecPpsitioaingya migaplpetPnicodqyirera gecPin @f gi supsort mﬁmber the

wherei n the gmihagvihy bidired @ﬁmthseséondﬁa%n@&@ha B8 opening
the m croel ectronic device in the cavi t}/
through which the cavity is accessible, the mlcroelectronlc device
being carried by the conductive layer;
electrically coupling the microelectronic device to the conductive layer; and
encapstulating the microelectronic device while the microelectronic device is
in the cavity and supported by the conductive layer, without
temporarily supporting the microelectronic device in the cavity with a

removable tape layer.

[c22] 22. The method of claim 21, further comprising attaching the
microelectronic die to the conductive layer with an adhesive disposed between the
microelectronic die and the conductive layer.
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provi ding access to the package bond sites for

coupling to external devices after encapsulating the

m croel ectronic device. [c211 21. A nethod for

packagi ng a m croel ectronic device, conprising:

positioning a mcroelectronic device in a cavity of a

support nenber, the cavity having a closed end with a

conductive layer and an opening through which the

cavity is accessible, the mcroel ectronic device

being carried by the conductive |ayer; electrically
[c8upl i ngf3t he ThE c MEEINSC 197 oAl dadi wietein telectdeaiiueeupling the

mlc&)éﬁctroﬂiﬁ@ew@é‘@@ﬂﬁubcﬁdb&@etlﬁ‘&r%&ﬁé@|c%ﬁﬁééﬁﬂé (t‘hélﬁYdrSé?ec ronic
while the mcroelectronic device I.s, in the cavi

A0, AatiBYS e CCOMSR PSR ER IS I VRbBIpCricaly colpled to the
cdn@oRmEedyel.y supporting the mcroel ectronic device in
the cavity with a renovable tape layer. [c22] 22. The
met hod of claim 21, further conprising attaching the

[c$) CT o€l egl r Ofhe n@trﬁ)dtd? claft® 26 %Hﬁlé‘rtdo}fﬁonél Rrmi ttge @é\gtxw the

adhesi ve di sposed between the m croel e ronl
SUPRRt BISAAEEL i ve | ayer. -18 [c23] 23. The nethod of
claim 21 wherein electrically coupling the
m croel ectroni c device to the conductive |ayer
[c35hc| udeg5conhee tmetod eé claing rdje wbeteino npsitioningy theemicooadectronic

deviRkahBEi @alify SP%U ddp\ﬂﬁ rﬁér‘i’iH&I MEIEdéJ‘?Bsdl ir thteul{nﬂ:ﬁclﬁlectronlc

electrically coup con
deyige 'Fhﬂ“en’é%\i'%d"fo? et rhoztpl havirg Hee i r%mﬂu@wagayenm Aepond

cohh@ctﬁélélybb( ah® ah h‘%ulaﬁh@ﬁ?értbem%e filsE&Rilse?end ddHiuctive layers,

net,ho erein positioning the
a%"@}es%vg@tm'sme[gdzrw/ Ruics i cered Eémet%?f’%‘?d "ECI‘T‘QU%FUBWPE

menber includes positioning the mcroel ectronic

device in the cavity of a circuit board having a first

[c%bnduct P9e | AR F“eﬂlf’ds‘éfc‘%i?iﬂ’ 2 yhelrin theesyrpparmember iggludes a

flrstlﬁ@baﬁlrﬁ@nlbeﬁ%ﬂém@fﬂtmﬁﬁ & Miest doh8lictif® 9ay2f @A second support
condUét ive | ayers, d wherein the m croel ectronic

emngnic e Sﬁgprph‘"é’”géﬁtwﬁda%vnﬂrﬂftWQ@'ﬁ Wgenethod further
cohpdifds RAbachihhendriishant edcobit dUpHorlmumBecilBmbMe pRvPlRYdsitioning

the mnlJc[:Jroelectronlc gewce in the cavity of the support member, further wherein the

microelectronic device is carried by the second conductive layer.

[e27] 27. A method for packaging multiple microelectronic devices,
comprising:
attaching a first support member element and a second support member
element, the first support member element having a first conductive
layer, the second support member element having a second
conductive layer;
forming a cavity exiending entirely through the first support member
element and partially through the second support member element,
with the second conductive layer at a closed end of the cavity;
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first support nenber elenent having a first conductive

| ayer and a second support nenber el enent having a
second conductive | ayer, and wherein the nethod

further conprises attaching the first and second

support nenber elements prior to positioning the

m croel ectronic device in the cavity of the support
menber, further wherein the mcroelectronic device is
carried by the second conductive |ayer. [c273 27. A

met hod for_ packaging nultiple mcroel ectronic devices,
conpr i siREtioniR ag hiliFey Anisrpelaetropisopiavicenambthe cdaviienthe  first

and a second nﬁéfBQ@étFon@%@iEe ﬁéﬁ#ﬁE%t firdt N&urfdcE Sith bond  sites
support nenber el enent havi nﬁ rst conductive

| ayer, the s@EEHEPEUHIBIte s cgy bremeroigeirenic gevice further

second Conduﬁ\hhdﬁ éeamf surf-Q6 H@uﬂ@ éb;foawé trMmemé ﬁ&@'sﬁu@ace the
el enent

entirely throu the f and
oy ¢ neea sDate ERba ikt aod oty thasasapn ponductive
wth the sec&wérconductlve Iayer at a closed end of

t he cavi t|on|n irst croel ectronj c

ovi o stetiing 2asbd et gHedtoc pelics af el e righrectonic device
devi ce havi néntaetaviiytarsir f ace with bond sites

accessi t rfac croelec

Govi co. AIFIaf tlind edch' o SHE WS GelpctiRic VRIcRR 45 Bt 682! She of

opposi t e frothetdoaddidlivgtayensr f ace, the second surface

facing toward and carried by the second conductive

| ayer; stacking a second mcroel ectronic device on the
[cds] r st ni28r oellbe tmathod ofielsim 27 ivherelmeattavhirgytheairet and second

sugggﬂ,{el,ﬁbgl.L}g{n%ﬁngmﬁeach of the mcroel ectronic

Ices to at |'éas e of the conductive | ayers.
[ c28] 2éttachitg the fitsb supbriaheamivar 2envdme tocaminiztrhedisiie répntdng and

first a i :

LT e AN e ARG TREREE, SLARTE T iR oloment

i nt er nedi at ewith dherinterragrtinte element positioned between the first and
second support member elements.

[c29] 29. The method of claim 27 wherein forming the second portion of the
cavity includes forming the second portion of the cavity before attaching the second
suppott member element {o the intermediate element.

[c30] 30.  The method of claim 27 wherein forming the second portion of the
cavity includes forming the second portion of the cavity after attaching the second
support member element to the intermediate element.

[c31] 31. The method of claim 27 wherein electrically coupling each of the
microelectronic devices includes electrically coupling both microelectronic devices to the
same conductive layer.

-20-




attachi ng the second support nenber elenent to the
internedi ate elenent, wth the internedi ate el enent
positioned between the first and second support
menber el ements. [c29] 29. The nethod of claim 27
wherein formng the second portion of the cavity

i ncludes formng the second portion of the cavity
before attaching the second support nenber elenment to
the internediate elenent. [c301 30. The nethod of
claim 27 wherein formng the second portion of the

[c2vity i3l udés meiPed Ab Cleie 24 exhenein winctrically esupling each of the

mfbﬂi@léd{roﬂlﬁtcﬁblcéé rRRRES GlckitealfeRPhg HiERRY rr?mr%@ nlc device to
e internmedi ate el enent. [c31] 31

enent to
ﬁﬁ%Pi’r}E‘ﬁg%ft’OET’ Sites 8t thenascend cendustivs et gnd Gl?ﬁlﬂlcﬁ'!y @_cw@hng the
setbnd hﬁcroﬂb@tfdhiﬂ W&QBlseccﬂﬂVﬁééﬁ?é Md@l@§ a?l?%céercbﬁ@l:&ﬁﬁuctwe

cou th mcroelectronic
4 9409E PAGRERE b530 SRS MG ST e dTet o P dvsheavkage
boddesites.n el ectrically coupling each of the
m croel ectroni c devices includes electrically coupling
the first mcroelectronic device to first package

ﬁ?nd Sit3@s atrhé hﬁetﬁ&ﬁ@ﬁglaﬁrp@?'%{ekéfﬁ eie%ﬁ%éllya&ﬂl Img gach of the
trical coupling t second m croel ect rg

mtﬁ qeHoRpig dgélt-:%ﬁ] @C&ya%fka'getrlﬁaifmogplmesthmflrs{t FCTgRlgqiFRIiC device to

firstoreduegd vénd huwﬁeﬁm SIEGriRE @aﬁbllﬁ?ﬁ@%oh@ﬂdc@ékéﬁﬁi@ﬁéﬁe to

el ectricall Iatedfro the tirst packa d
seEpEbatiERs pPnd 3RS sedoRd oo bath Sos HEs festioaly isolated
freeh thetfirstqakckagedmnglsiteésy each of the mcroel ectronic

devi ces includes electrically coupling the first

m croel ectronic device to first package bond sites

[c:amd el eg4ri cahé ymsmwlcbfnmamez?semﬁtﬁ& ﬁbrﬁﬁb@@ﬂlgecét%dkﬁ\bca third

secon ac e d si.t t.he secon
mi3¢leEanE drBc Be BEmERaBEr e SR S B f r om
the first package bond sites. [c34] 34. The nethod of
claim 27, further conprisin stacklng athir

3 croel 88t r ohfe MERAdY HiMt He %’H’@éﬁ@mﬁf‘%m%é@@@t"ﬁldh? dirst and

sedewl fricrbdledtitBicCamidey . to[ ive]at Idast Bﬁroﬁmdfélﬂ i s&MaidMape and
ﬁ{ further conprising selecting the first and second
co Q:LF B %ct roni ¢ devices to have at |east approxi mately

t he sane shape and

[c36] 36. The method of claim 27, further comprising selecting the first and
second microelectronic devices to have at least approximately the same shape and
configuration.

[e37] 37. A microelectronic device package, comprising:

a support member having a cavity with an opening, a closed end opposite
the opening, and a conductive layer at the closed end; and

a microelectronic device disposed in the cavity, the microelectronic device
having bond sites electrically coupled to the conductive layer, the
microelectronic device further having a first surface and second
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configuration. [c36] 36. The nethod of claim 27,
further conprising selecting the first and second

m croel ectroni c devices to have at | east approxi mately
t he same shape and configuration. [c37] 37. A

m croel ectroni c devi ce package, conprising: a support
menber having a cavity with an opening, a closed end
opposite the opening, and a conductive |ayer at the
cl osed end; and a mcroel ectronic device disposed in
the cavity, the mcroelectronic device having bond
sites el ect r sedadeyfaciog pppositedranh ¢he tinstl awfaioeethemeezond surface
the mcroel gehy Q%&g%}ﬂ'c%@eﬁ%&?ﬁbe{onﬁﬂé/tlvg e ntgle?' anty

surface and sec ace facing opposli
the first surface, the second surface facing tomard

d carr,ped in the cavity.
6] 385 ThalbReREg8 A &7 BHE rorbhrinB FEHHIebp Agached
bﬁwemgsewdauﬁamm‘dhe bmmﬁenhronheieslee andlthewohdetivefayer.
the m croel ectronic device and the conductive |ayer.
[c39] 39. The package of claim 37 wherein the second
[cwyr f ace36f tMbe packageelofdli@nNBT viearéif ethieSsdtohd exipRe€ bf the

mifidetplle o BRI s Comnected 1o an

i ntermedi ate conductive structure that is in turn
electrl Iy _coupled to the _conducti | ayer. [c41l

. _
C The @ack PaFkage Pl Fiam e\"@‘?rﬁ'”t%@ @W%‘%P"Pﬁ'c device is

codaecmm‘ tet hramtamedleter esaactive gueiureihat Bn aim tdRetricdBPesupled to
thg%ﬁ?:% Ne[ c42] 42. The package of claim 37 wherein the
E includes a circuit board. [c43]43. The

package of cIa|n137 wherei n the support nenber
i ncl ude

rcuit board havin I tiple conductive
[e4ihyers éé‘par e pagkRas: °fd8| %n@ﬂurﬁ%ﬁ‘&t FRY| igydgeper than a
cofredptindid .dinidrassiopadt kregeuppbrt edemibar.37 wherein the support
menber includes a
[c42 42 The package of claim 37 wherein the support member inciudes a

circuit board.

fc43] 43, The package of claim 37 wherein the support member includes a
circuit board having multiple conductive layers separated by at least one insulating layer.

[c44] 44. The package of claim 37 wherein the support member includes a
first support member element having a first conductive layer and a second support
member element having a second conductive layer, and wherein the microelectronic
device is carried by the second conductive layer. J

[c45] 45.  The package of claim 44 wherein the first and second support
member elements are attached to an intermediate element positioned between the first

and second support member elements.
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first support nenber elenent having a first conductive
| ayer and a second support nenber el enent having a
second conductive | ayer, and wherein the
m croel ectronic device is carried by the second
conductive |l ayer. [c45] 45. The package of claim44
wherein the first and second support nenber el enents
are attached to an internedi ate el ement positioned
between the first and second support nenber el enments.
-22 [c46] 46. The package of claim 44, further

[c¢dnpri si4g arfhel peskepe apf yﬂfalrﬁoﬁélucfwrihﬁe ooraprising an  electrically

cﬁdﬁ&%'vﬁﬁélé&ncaﬂ? bed bRRIMR B frBarld! é’eﬁ&n dé&ﬁr@ ers.
conductive layers. [cd47] 47. The package of clalm
wherein the cavity extends entirely through the first

pport mb _ : |
PR 72T SR O SR (AT o
thetiest sepnaiigeepberctlement3ndwirtends anly pertialicthineig ther savood support
mgﬁ-‘.gé,CQe snt@a first mcroel ectronic device, and wherein

t he package further conprises a second
m croel ectroni c devi ce stacked on the first

| ggt
B ke 51 oI oainoe fleal S SR i FitteRgnit dbuieg ' =
firaf m%@&le@mmd@ll@e\ﬂr@ewhaﬁm Eheepaci@galfuyherocthmmesm second
mﬁg:ga% Vﬁ%ﬂgﬂh‘%w Esth@¥%on t[u?fﬁ% mitoel H}Sm%&‘ﬁ@&ﬁtﬁé Sl
erern AT Croel ect roni ¢ devi ce 19 el ecti
coupled to the conductive layer with a wire bond.

51] 5 A n| ¢ d e
[c‘{ggrrprl s%ng rﬂ]gLPO a%kgq: ncba'm E% %8'% ?8@’ FV \Rﬁt H"g, second
mig{eelsictignic aewd:assaed e@ntmcaitypmsple@ to thh eompetireigyerand a
conductive | ayer at the closed end, the support
menber including: a first support nenber el enent
[cdopvi ng &0f i r The aqaekageref elsine ridi whereihhtheugiltradigctranid device is
I t to the first
e’%%’%%@? ?Wem tél}e erﬁg%w [agggwﬁ%%wﬁ{g%gn second aperture
extending partially though it, the first and second

aII

;cﬁP ertur 57, bej‘\%cmelec’cronic device package, comprising:

a support member having a cavity with an opening, a closed end opposite
the opening, and a conductive layer at the closed end, the support
member including:

a first support member element having a first aperture extending
through it; and

a second support member element attached to the first support
member element and having a second aperture extending
partially though it, 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 electricaily coupled to the conductive layer, the
microelectronic device further having a second surface facing
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axially aligned to formthe cavity; a first
m croel ectroni c device disposed in the cavity, the
first mcroelectronic device having a first surface
with bond sites accessible fromthe first surface and
el ectrically coupled to the conductive |ayer, the
m croel ectronic device further having a second surface
facing -23 opposite fromthe first surface, the second
surface facing toward and carried by the conductive
| ayer in the cavity; and a second m croel ectronic
devi ce stack | ' elec ' I £
[o52] 52 T Ratkaug e bt RrrchelCodchit Sl £ toward
and second AN¢EIFEEGRY thersoaduttive lexer imthe cavidtend cal | y
coupl ed tacarChicRieRRtronit Bevide stacked 3R tlﬁ’é‘ﬁr@.?‘ﬂ%r&éﬁecﬁbﬁb dbvice.
51, further conprising: first package bond sites
positioned to couple the package to external devices,
[cgzge fi &5 pa‘f‘ﬁ@gﬁa gg i giéilnpeFPgwﬁ!er%&t Fhé alﬁl@f and second
coupled to the tirst mcroelectroni ¢ device Via a
migy trgnig devicasaare elegiigallysoupled trerdch@éhebond sites
positioned to couple the package to external devices,
t he second package bond sites being electrically
[ei3oupl ed53t 0o Thepsckagadf chaior De Fether comristhgvi ce via a

eds SioT . !
the i v SV EREIR' Bold Bhed BagLE'd Eple!ef BabGe, b mal
51, further devgssi dientyst paqlfage benk aifgs beingl elsctrieally coupled to
posi L1 oned ! thoGpUiNiGobiBErdEAARE vita Xl t%r%i‘gﬁhsﬁ'\’d ces,

the first pa alge bond sites being e
coupl edseendirackager kandnsites pepidienadolei euglevine wackage to external

second packagsideNtheSddcBsd BQéHa%;é ®BRA shts EAMPLRcHBSly coupled
package to external devices, the second package bond =
sites bei ng B2 ERGaRdIMigroplgetmnicevics i secopd signal path that is
m croel ect r ogle€trictaly iRt Fork eid st it gdhat the sane
conductive layer as the first package bond sites.

[c55] 55. The package of claim51 wherein the first
c@Nd seceqpd pﬂ%‘ﬁ&%age of claim 51, further comprising:

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

second package bond sites positioned to couple the package to external
devices, the second package bond sites being electrically coupled
to the second microelectronic device and being located at the same
conductive layer as the first package bond sites.

[c55] 95.  The package of claim 51 wherein the first and second package
bond sites are accessible from the same side of the package.

[c56] 56. The package of claim 51 wherein the first and second package

bond sites are accessible from the opposite sides of the package.
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bond sites are accessible fromthe sane side of the
package. [c56] 56. The package of claim51 wherein the
first and second package bond sites are accessible
fromthe opposite sides of the package. -24 [c57] 57.
The package of claimb51, further conprising an
internmedi ate elenent positioned between the first and
second support nenber elenents. [c58] 58. The package
of claim51 wherein the conductive layer is the second
of two conductive |ayers of the support nenber, the

[cggcond @ndu%bVFa&k%MtSrofbﬁlhlﬂﬂ £, #ahdr ebmphins esﬂ‘ﬁoﬂl‘i’ermedlate
ort . menber el enment, and first conductive

lgp (Pasitigard bejween fhe firstage sg@?@e@#pp%m@bere%ﬁ@ﬁf and
wherein the first mcroelectronic device is connected
wWth wire bonds to the second conductive | ayer,

[B8ir t her SRher diNA PERkags S claim Shinbeisi! e conctivaleydriethiesecond

ofCRANRMEEE VI AR rdNbf fﬁeb;QIFH&t Hén“b'%? thE %@%df%orna{mtwe laygr being a

conductive | ayer. packa
PaihefriBe sesang suppart m&n‘@eéelémﬁat am‘l arfigs |c@raciu0tb\rﬁ layeideingesspart of

thar Rsekesdort GRimbér Eamémd ah@ VAREEIn ahd st Bﬁ@@lec@r@chB@wce is

‘%ﬂ K&%\@gf claimb51, further co rising
G115 P irancs 46 V1o 8Po0Pd cREMNORYP BHel. Geibenuhern the second

mitiseleatrogic devits & cdnNedia with Wieberaiité the deebd flrﬁtloonatrlh%ve layer.
package of claim51, wherein the first and second

m croel ectroni c devices have at | east approximtely

édpe sanggshapnfe apdcieRBf iUERI 0B1 [WhErdn 6
:@clﬁagp of cl a?m%SCi%v\her ein the first nan%'es-gﬁsgngnd second

PRE fpYrrsarg slactisallvinoypled tq sashafiershapes,

configurations, or both.

[c80] 60. The package of claim 51, further comprising a third microelectronic
device stacked on the second microelectronic device in the cavity.

[c81] g1, The package of claim 51, wherein the first and second
microelectronic devices have at least approximately the same shape and configuration.

fc62] 62. The package of claim 51, wherein the first and second
microelectronic devices have different shapes, configurations, or both.
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