-1- METAL CORE FOLDOVER PACKAGE STRUCTURES, SYSTEMS
INCLUDING SAME AND METHODS OF FABRICATION 5 TECHNICAL
FIELD Embodiments of the invention relate to chip-scale packages
(CSPs), stacking integrated such CSPs in a multi-chip module (MCM)
structure in a package on-package (POP) conflguratlon and methods of
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"chip size package," or merely "CSP." These designations 20 relate to the

physical dimensions of the package, which are only nominally larger than
10 the actual dimensions (length, widtBAQKEGRINGD the unpackaged
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traces ext ndlng 0 contacts fo mak| g external electrical connections to
20 thardemitpttbuegeical dimensions of the package, which are only nominally larger than

the actual dimensions (length, width and height) of the unpackaged semiconductor die.
Chip scale packages may be fabricated in “uncased” or “cased” configurations.
Uncased chip scale packages do not include encapsulation or other covering of the
sides of a semiconductor die extending between the active surface and back side
25  thereof, and thus exhibit a “footprint” (peripheral outline) that is substantially the same
as that of an unpackaged semiconductor die. Cased chip scale packages have
encapsulated or otherwise covered sides and thus exhibit a peripheral outline that is
slightly larger than that of an unpackaged semiconductor die. For example, a surface
area of a footprint for a conventional cased chip scale package may be up to about 1.2

30 times that of the bare semiconductor die contained within the package.
A chip scale package may include an interposer substrate bonded to a surface of
the semiconductor die. The interposer substrate conventionally includes traces
extending to contacts for making external electrical connections to the semiconductor

die of the chip scale package. The interposer substrate for a chip scale package may
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die of the chip scale package. The interposer substrate for a chip scale

package may -2- conventionally comprise a flexible material, such as a

polymer (i.e., polyimide) tape such as KAPTON(r) tape, or a rigid

material, such as silicon, ceramic, glass, BT (Bismaleimide Triazine)

resin, or an FR-4 or other fiberglass lamindte. The external contacts for

one type of chip scale package include solder balls or other discrete 5, . .
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products increase. For example, on average there is approximately a ten
pertsHEddighs ésinnpiasiagitty korpiheneppeitians foraecenipbly limits the number of

carrier substrates which may be inserted transversely in adjacent slots of a higher level
packaging substrate, such as a PC motherboard.

Higher performance, lower cost, increased miniaturization of components, and
greater packaging density of integrated circuits are ongoing goals of the computer
industry. As new generations of integrated circuit products are released, the volume
and thus cost of components used in packaging tends to decrease due to advances in
packaging technology, even though the functionality (memory capacity and speed,
processor speed, efc.) of the packaged end products increase. For example, on average
there is approximately a ten percent decrease in packaging component volume for every
product generation, as compared to the previous generation exhibiting equivalent
functionality.

Chip-scale packages are thus of current interest in modern semiconductor

packaging as a method for reducing both package size and cost. Further, the industry
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30 product generation, as compared to the previous generation exhibiting
equivalent functionality. Chip-scale packages are thus of current interest
in modern semiconductor packaging as a method for reducing both
package size and cost. Further, the indust% -3- has responded to the
limited space or "real estate" available for mounting semiconductor dice
on a carrier supstrate hy vertically stacking twg or more semicgnductor :
i e B e o oo mounting
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transfer capabilities of the package while af the same.time reduce .
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same or different t to increase circuit 10 density on a carrier, substrate ..
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vertically stacked Package-On-Package (POP) modules, and systems

including COB and BOC packages and POP modules. Embodiments of
the chip scale package mayDhe{tde dIddreOmnMBENBIONEd from a metal

or metal JpaihRRYY ahieashencaadian paalivolded QuarSmbodiments

20 Thes iments provide a minimiZed footprint, substantially chip

scalé peitkagebiruiusingesigh padiibtindnehivhng el rigidityf thretmpbyieds, Chip-On-
a CEBQ&‘!'tg@é?%%g?ﬁarﬁlkﬂff%@e@@&'}gﬁ%%gé.‘3%15%%@%? OMERE diments of
also provide a capability to convert” semiconductor dice exhibiting a

peniprialvseekodMokagpdanacrandBMBhmiathlerrapdygistenip grdigling COB
Packages Y ELaf yb%%ﬁﬁ%gﬁlgg.the various embodiments of 25 chip

scale packages of the present invention is improved thermal and circuit
performardédabTtienpnés ehttievehtiopcdle \raisagcembio divledesa redaeemiember formed

Chiﬂ&ﬁai%mkéﬂ%tal alloy and having at least one portion partially folded over itself.
These embodiments provide a minimized footprint, substantially chip scale package of
robust design exhibiting enhanced rigidity that provides a capability of stacking
multiple semiconductor dice. Such embodiments also provide a capability to convert
semiconductor dice exhibiting a peripheral or central bond pad I/O arrangement into
array-type chip scale packages. Yet a further advantage of the various embodiments of
chip scale packages of the present invention is improved thermal and circuit
performance.

The present invention, in various embodiments, relates to chip scale packages
exhibiting arrays of external contacts as well as to methods of fabricating such
packages including, by way of example only, ball grid array chip scale packages.

One embodiment of the invention comprises an interposer substrate that
includes a core member. The core member provides, among others, a die attach area
for receiving a semiconductor die and at least one folded flange member that extends

both laterally away from and back toward and above the die attach area. Two opposing



exhibiting arrays of external contacts as well as to methods of fabricating

such packages including, by way of example only, ball grid array chip

scale packages. 30 One embodiment of the invention comprises an

interposer substrate that includes a core member. The core member

provides, among others, a die attach area %or recewmg a semiconductor
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supporte e flange mem ers. The routing structures may Inclu
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fraces may also prowde electrical communication to other conductive
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columns, pillars, or pins. At least a second semiconductor device
aséé@nbﬁpmayctﬁe@téh&e@mtmﬁ@mﬁh@m@bﬁoﬁj&t@m@\ﬂdéaas%emmwlsp provide

& electrical communication to other conductive interconnects for external connection and

which may include discrete conductive elements in the form of pads or lands, balls,
bumps, studs, columns, pillars, or pins. At least a second semiconductor device
assembly may be stacked with the first semiconductor device assembly in a
substantially superimposed manner. The conductive interconnects may be used to
provide electrical communication, as well as thermal conduction, between the stacked
semiconductor device assemblies.

Yet another embodiment of the invention includes a chip-on-board (COB)
semiconductor device assembly. A semiconductor die with a plurality of bond pads on
an active surface may be disposed over and secured by its back side to a die attach area
of an insulative layer located within a cavity of a core member of the interposer
substrate. Flange members of the core member may extend laterally from the

semiconductor die attach area on opposing sides thereof and fold back over at least a



25 substantially superimposed manner. The conductive interconnects may

be used to provide electrical communication, as well as thermal

conduction, between the stacked semiconductor device assemblies. Yet

another embodiment of the invention includes a chip-on-board (COB)
semiconductor device assembly. A semicohductor die with a plurality of

bond pads 30 an active surface may be disposed pver secyred by
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embodiments of the present invention are also encompasse
inventiopn OBRIEFDESIREPF | ONTE PRRAVIINGEon are also encompassed by the

invention.
20
BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is an embodiment of a Board-On-Chip package-on-package assembly
according to an embodiment of the present invention;

FIG. 2 is an embodiment of a Chip-On-Board package-on-package assembly

25  according to an embodiment of the present invention;

FIG. 3 depicts an embodiment of a sequence of acts in a method of
manufacturing a Board-On-Chip assembly according to an embodiment of the present
invention;

FIG. 4 depicts an embodiment of a sequence of acts in a method of

30  manufacturing a Chip-On-Board assembly according to an embodiment of the present
invention; and

FIG. 5 depicts a block diagram of a system including semiconductor dice

packaged in accordance with one or more embodiments of the present invention.
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FIG. 1 is an embodiment of a Board-On-Chip package-on-package

assembly according to an embodiment of the present invention; FIG. 2 is

an embodiment of a Chip-On-Board package-on-package assembly 25

according to an embodiment of the present invention; FIG. 3 depicts an
embodiment of a sequence of acts in a midttiod of manufacturing a
Board-On-Chip assembly according to an embodiment of the present

invention; FIG. 4 depicts an embodiment of a sequence of acts in a

method of 30 manMifaBitiSigOR CARRYIIR et dsseiBHN BESOFHINg to an
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features and efements have been identified by the same or similar

reféveribe meaderadmffipr bawe et identifisation lamdiephandckel Fesent invention or an
unciir%rsltlga ‘fl(l)rrllg t%];éh%gﬂfls’rc Ig) Sa}ljr{ﬁ bﬁé%%];it?uo {/%%%gcﬁgr%%é%grﬁs\év WL fembodiments
convenience for the reader only, however, and i1s not limiting of the

presenti fradelyibkcoregrenmplicattonlshat fdentices anoedemeetsoideatioalsfunctions.
componerys and e iments identifi I_i§ refere merals are
identical (r))r\ cggg%ra?l%%gg)ﬂﬁd%ﬁtic%?féns{gllg%%q %irgn mbodimen z(%l%lge on-package
Boasst@phCHIP (BOB)ipadkalde-presatkagentic assenbblyetdOimddérding The BOC
10 G RISRENL

device assem

B IR 2 dnchudF, B8 reSEERi e e cpop)
10@§delpiidt\ed10ﬁ Ei@.iqeéa(m iﬁBFqué m@e@@pﬂcd@yicﬁﬁt@mcasia'vice, such as a
SeruGARoIoNg '&é?&f&g&ﬁ% Eil%?&se%d“yi’éﬁhiﬂésa%\?éf %lﬁﬂé%qagfg%%wnward upon

downward upon a core ber 106, in an upward-facing (as the drawing .
is crieptedhcsisstdAfially 18 cemtrad fecars @O8hhetefinghshoridnpetis substantially

11(2@%%?33&88&‘3'%6@%}94%&3%&}3"’88(?&’ 65959”91*?]3611%%%1‘881‘? Bt%ﬁtuci% L& exposed

configured as a groove or slot extending through core member 106 from
ceriigugiceisleas0®no apeipisokldgcenitfacedirsregiocurentrhpeendieg through core

may, GARR'I9R; @8&%8&?&@%@'?{)‘%’?& aff %Ei%'é’bs‘uﬁxc%zth@rgé?k%lgrgr}nember 106

alloy. Aluminum and aluminum alloys may also be suitable materials.
EadhmB@anprise, by way of example only, copper or Alloy 42, a nickel-iron alloy.

Aluminum and aluminum alloys may also be suitable materials. Each BOC
semiconductor device assembly 102 may further include a dielectric layer 126, such as
a polyimide layer, surrounding aperture 112 and extending over the opposing surface of
core member 106. Conductive traces 128 are disposed over dielectric layer 126 and
extend from locations adjacent aperture 112 around the exterior surface of dielectric
layer 126 to terminate at terminal pads 130 on the opposing side of the BOC
semiconductor device assembly 102. The term “conductive traces” is used herein in a
nonlimiting sense, and may comprise, for example, metal conductive paths in the form
of thin sheet material, stenciled conductive paths, or conductive paths of other materials
and configurations. Terminal pads 130 may comprise enlarged segments of conductive
traces 128. Conductive elements 132 in the form of, for example, wire bonds or traces
on dielectric tape comprising TAB (tape automated bonding) type connections may be
used to connect the electronic device 104 to the conductive traces 128. A dielectric
material 133, for example a transfer-molded silicon particle-filled thermoplastic resin,

may be employed to fill the at least one aperture 112 and cover bond pads 110,



20 semiconductor device assembly 102 may further include a dielectric
layer 126, such as a polyimide layer, surrounding aperture 112 and
extending over the opposing surface of core member 106. Conductive
traces 128 are disposed over dielectric layer 126 and extend from
locations adjacent aperture 112 around thd exterior surface of dielectric
layer 126 to terminate attermjnal pads 130 on the osing side of the .
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corfigwrag dnsur€ esnoned pdiiofl 88 msgnooondriseediatige cdsegrnbnidaf on enlarged
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bo ds 110. -7- conductive element ]832 nd the ection thereof
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Sfo’Pe“r‘rﬁ’éél?&u‘&f’d}d)&a‘?fé@éfﬁu%gsb%z%a?ﬁeH?ec ndgrside 386 yBﬂmde sufficient
figure is oriented) of each semiconductor device assembly 102, on
enlagydity’s oortionpablereof stp8has dirownre Diserdter cdfibluctivebelernenen  existing

13%6%?&’08815@%{}52%’5g%b%ﬁg%?éﬁreﬁejgfeﬁrfl%cggiﬁ %lf%ga’f%ﬂges—ba%ed packages.

columns or, pillars, pins crete co uctlvegelements. Discrete .
corftiurtiied etevaits ¢ mameonipfiseay haetad rracalldP8(fackedimginfoan electronic

EXHNRIL: SUAELS)a asél}l%%hg[l&%?}/%ﬁé’é{%ﬁﬁgﬂ?f’%??&‘!k‘%%‘éea' BY P that extends

conductive epoxy, or a conductor epoxy, by way of example only. 10

Théheorgbemmaioes 106 hvayl Prdvide readgidl Pfatforia frormigrtétibg diclectric layer 126
Se%?%qumfs Qﬁ%@}gﬁéﬁ%{ QECE‘B%%F’? ﬁﬁ% gpf@a@%ﬂ@%&&@enﬁ% mag be a single

provide sufficient rigidity to the package so that the core member 106 ¢an
be halt.on existingl deieicondittioprastamishaindniegebpwasions that expose bond

ProgeRsing ilend HAme-RARGEPAFKAdRRTANEH ARBYCHOR EREeh and enable

member 106 may have a recess 108 for receiving an electronic 15 device

suckrbelserlerdticiordie logxirniled leivicondepbride LR apgadjacent ends of
extehff VoYaRING SOME MRNPEH 1RGJAT ig6&ST 0810 H1E SARPRY Ylown, bond

the dielectric layer 126
pads 110 extend in parallel rows along and transverse to a centerline of semiconductor

die 104 (which, in the example shown, lies perpendicular to the drawing sheet), and the
at least one aperture 112 comprises a slot. When disposed in recess 108, active surface
of semiconductor die 104 is in at least partial contact with an dielectric, passivating
layer 124 disposed at least on the floor of recess 108 of the core member 106 to
electrically isolate the semiconductor die 104 from electrically conductive core
member 106 and, optionally, over the walls of recess 108 and the walls of the at least
one aperture 112.

Passivating layer 124 may comprise a nonconductive adhesive, or a double-
sided adhesive tape (such as KAPTON® tape) configured as a frame around the at least
one aperture 112, or tape strips or other segments lying adjacent the at least one

aperture 112 on the floor of recess 108. The passivating layer 124 may also be applied
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adjacent ends of conductive traces 128. The at least one aperture 112

may be a single hole, a series of holes, a slot, or other shape having

dimensions that expose bond pads 110 on the active surface of

semiconductor die 104 therethrough and enable 20 conductive elements

132 to be extended between bond pads 110 and adjacent ends of

conductlvE tralgels 128 dlagose 191 g&e}ﬁ trlcr(l)% er 1S gre éj e exa}lmcp rocess, spra

sho%n boh pads?ff) ex In parallel rows aﬁdng and transverse 10 & pray

cemextise, obsertticorulitatde uimeth@ds(\khmmmrthémxalnple@shhw]nst;thesunderfﬂl or

perpendic Ia to he ing, sheet), an the least ong aperture

Co e A P AV TR R SRR 8 iy

serthieondesstdOdiendd4asén ﬁtddwkpanﬂmdemtaﬁtswmtcamddcetecd&m,104. The core

passivatin yer 124 dispo at I ast on th floor of Je 08 of th

Cor B e S R ST B SRR IETE D ar of e

eledteicathycclydudiive ﬁmexmmﬁbaolfhﬁtalhd @ptionaihheovHitthievatist afelaminate

recess 14%8 aa% ltebc rwa Is of tq%at east gne a,ﬁerctuaa1 1112 d%o Pas§|vsat|ngThe core

Iayer may comprlse "nonconductive adhesiv ou%?e S|

admesiveetdpé (sachlss mrbit@mt(dﬂthape)ﬂcmﬁ@gtedtasvetﬁcamamdlmm transferring

the at jeash ORS AREUHISdda R ‘@fl? %Hépe RLOthek Spgments %&Qﬁ}lember 106 may

adjacentt & af least one aperture % 'on the floor of recess 10

pab@mamhgsla;&rpllmhqnbgasaté@nbecmprﬂmdd&g@@@H@nﬂhﬁsmpmnductor die 104.

depositio (1 e litho .
Q}b rc %’i?d? 6 %Parye%%% g{efgﬂ(f (piré ctrlc dﬂi%bé’foﬁ%%sct% opposing

other suita nown'in the art. A

enéhpgalmﬁmhatea@%hewm@mmﬁym@mmwp@mm preayimgte a die attach
leagt pagt d}:@l!é!ff'b Wfit ﬁ%%%és}qao@’}%{?&\éerEl%lpﬁ%ge“%éﬂﬂﬁ& QP may
semiconductor die 104. The core 5 member 106 may have a coefficient o
theswehl thapesibngCmENSiNil Qb fosthelidod theerdie knpase|agerppcsdoiace of the core
exjﬂéﬁlﬁef‘fd@%%nﬁg ﬂﬂ@ﬂﬁf%o‘%&%& &%E&S'a%&%}% J4OR MGther fashion, a

ctric layer 126 un erm cyc Ing-induced stress. The core

mefnbler OS8imaly sggmexhibit goditherinahcontargiitnenthioh ssgndid avay from
tfa?éé@ﬁ"i‘@s heat Jé@&%&hﬁl&%mé%ﬂﬁg%g%éﬁ?&r o%H%}{%’f&%?%B&&H{EH‘?é an arcuate

the core member 106 may 10 be used as a gro n or bias plane,
shisgdingnpihiehfon thiens exirtslsdoistarthied 1 distalceganans iwberhigadentdyback toward,

hayg ALlgastengd l%)%%ﬂﬁ%@@?'iﬂeo@&{ﬁ’%{? ORBBRING tﬂ@%?e”}ﬁéﬁﬁ%ﬁsl% If each

shown) extending from a central portion thereof proximate a die attach
ardidafasrapeinbwhicAtledeskHidtd risidels. Pashoiarftimgrempabeoef Ady may form

be JIBEH%%O, flanking the central portion of the core member 106. The voids 120 may

e formed

permit air or other fluids to pass through the BOC semiconductor device assembly 102
to aid cooling. Alternatively, the voids 120 may be at least partially filled with a
thermally conductive dielectric or encapsulant (not shown).

Dielectric layer 126 may be applied in flowable form to core member 106, or
may comprise a preformed film bonded to the core member 106 by a suitable adhesive
(not shown), which may include epoxies, thermoset or thermoplastic adhesives, or other
adhesives known in the art. The dielectric layer 126 may be flexible, as well as
thermally conductive and may exhibit sufficient elasticity such that it does not crack,
break, or otherwise fail as it is folded over the core member 106 with the flange
member 106f to which it is secured.

Conductive traces 128 and conductive elements 132 provide electrical

communication between the semiconductor die 104 and conductive elements 134,
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such that the flange member 106f is folded over to oppose an upper

surface of the core 15 member 106 and may optionally be secured

thereto. Described in another fashion, a first, proximal segment or portion

of each flange member extends away from recess 108 to a second,

intermediate segment or portion thereof Co?ﬁprising an arcuate segment

o A T . G S S SEhur A br b e taggductor  device
memtmnb]l@ﬂ OF eaﬂ:larﬁﬁhﬂamembendl%cbnsié@idedsmﬂmmﬁﬁrsexcked thereon or
ﬂart]geererlrl]g rs 106f g] N for VOI% ag'%o rlil&nglnﬁ] Cen Ip or“&erotfli her-level
the Core member 106. rI'%e Vot permi air or otaher?l &
pagadkagingh iFl&TB@Gusbmmmjoﬁ:tbsr ctmdueth@embdyll@i’net@ la¢ctonnected through
coolin lternativel e.void Iea artially filled wi

therm§ﬂ§\ cgnguc]tlvg% elé%téfgﬁg?%lﬁ%ﬁysula (nofh ﬁown) |e\llti§t%r% provide a
Iaygrolme mayobegadplie ¢liméovabldufoive torcord 2emiyebel 06 wd mayfor example,
comph I%et rgsfl [1aes fcll(gn bor(l)g%gl(;[ the <o glrl‘r(}ber 1(91619 tncﬁlajll};grbﬁa masked,
adheswe &/ WRP may Inc ude epoxies, thermoset
thepaﬂ@plaétundd:l@mde& or lothen adﬂesweSmh@wmthecanledte/e traces 128 may
dielectri e m e fl exi le duct vean . :
mai) e ?gélt}lgé?flc%l%nt e asUmty%ﬁ%Rgh%V%%(fggs %t cra %HO %prg ?<d quh dielectric
othlaws@(aﬂoasontelsﬁomw dvér tr{éoadr@tmemtaemm mw bieefflamed by etching or

co nchilP ?(N%S% QI\NIIAI&% P& (ﬂéreq <r. P%g:t'\fglf{)%?e%s %é 8f% 9 with any suitable

ctive elements 2prOV| ‘communication een the
sepiodndirotonaliziaD4 and conductive elements 134, -9- enabling

electrical %%%189&'%@5‘@’ R0 SRERR (?&1%8 é‘éé’&%ﬂ%&o[@gﬂﬁ% be stacked in a

assembly 1 another BO semiconductor eV|ce assem
stagketasidorestictl enennetewith etlerBENS sbsticsedsgsh dsvappraﬁsemlbhes 102, as

C'“iﬂlls‘i’g?ef&”lﬁrlﬁ?c?”ier RIS é%‘ﬁ% npea%‘fé%i@ﬂn&?{t%ﬁnﬁﬁ rﬁf%sh?éé?eféf conductive

the conductive traces 128 may be connected through 5 a condUctive via

128leinagisldétficoyperh 25Q6° thenvsradneivibde 1ios wiiobide [92groahle electronic
or ‘éBHﬁQEnPéQ&o‘i’l'aa[h% 88&%%‘&1%@&&%&&3@6&%&? IRLRRIDYe Mbonductor device

example, blanket depositing of copper or another metal or alloy on
due@é&«tﬁdnlagsewﬂz&s welbike drqyadee enedndrd biehea!tageisporawand signakrouting to

A'tﬁﬁr&aﬂ&%%eﬁ%‘ﬁﬁgﬁif ?(égﬁa%% L AYHRe RETARRSHARANA packaging. If the

comprising dielectric Tayer 126 and applied with dielectric 10 layer 126 to

corondeRibEr moBcavrdisctivé wdidslepay bedorhdedaby dremmagoconductive, the

flow of heat may be facilitated through the vertical stack to a heat sink (not shown), the
exterior of the package-on-package assembly 100, or other means of disposing of
excess heat known in the art. Optionally, the package-on-package assembly 100 may
be at least partially covered with encapsulant (not shown) as known in the art.

Another embodiment of the present invention may be seen in FIG. 2, which
illustrates a vertical Chip-On-Board (COB) package-on-package (POP) assembly 200
comprising a plurality of COB semiconductor device assemblies 202. A COB
semiconductor device assembly 202 may include an electronic device in the form of a
semiconductor die 204, a core member 206, a dielectric layer 226, conductive
traces 228 and conductive interconnects in the form of discrete conductive
elements 234.

The core member 206 may provide at least a substantially rigid support from

which a semiconductor package may be formed; the core member 206 may be
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otherwise perforating dielectric layer 126, followed by filling with any
suitable conductive material. One or more BOC semiconductor device
assemblies 102 may be stacked in a substantially vertical manner with
other BOC semiconductor device assemblies 102, as 15 illustrated in
FIG. 1. The conductive interconnects cor‘nb(?i:qing discrete conductive

elemﬁnmem% of e Btﬁ’? ﬁemlc %uctg(?glewce assembl 102 enable

1121 1St iconductor
elec ronic com unlcatlon an mec anica securemerﬂnbe Ween tlll:]lé g%

sermsanblyctmesieicecassHit blieg iR asedel] de provickergheuAdmebasing at least
V0|taa9[e p %%Ie 1gl%(pjﬁslcgh§le{eoﬁlg]g[ﬁo del Hlelpse]gg\ﬁ%eeg gcrléa S 968ppr0v1gmg a volume

as em [s] ve aglng conduictive
|nter:fﬁnmectstd34eaﬂdaj|etlectr$eﬂayendm:ﬁ)araitbe@ﬁélly canddotiverithematerial or

owaiesmay e aelliaies frauonine verlkalgieci o ARGRL Sk 096 and a
show he' exterior of age on- age assem%Yy 100, or other
melaast cpfadusﬂi@sqmg@ftMGessdwduMwmdmlﬂﬁhe éfrlucccprmmaetmbﬂneZ% may have a

packa a ssembl b II Que
e R L B R A PP exampte
thesprasethénvartioambay Msm inoF 48] a@niwiic Hirahu shkatbslectrertioger 226. The
Chip-On rd( B e ckage, POP

corcr?f)r%?sm%gﬁ’p urEaO% I}(l) ?ﬁ%‘gs"é’?nﬂ'éiﬁ l%c%orfl g\r/ll%e%;)s%gem?ﬁle}é 2\82102 may aid in
COBms&nmgnhI@attd’mm\Ahe a@@mw@oz a2kl teldlenealectooni the assembly.

n the f tor
ﬁﬁﬂ Qﬁe 8%%6 8%1?%?&8\\(/% 1%\%5’%9 ép L(]fl & gi ﬁngp g rsl%gﬁdlﬁlg plane for the

electric Iayer trace and uctlve
mtem:mqnedtl@tmtﬂl@ fith Jff dissratewdaddobve @edrm@sgzsund‘ pagoren electrical

MerBREL A n%uct Qy 5L ‘ﬁ%@t&i ‘r?%)&f %nrme é tﬂé‘é%ﬂgigrsdig%i f &“co"l"{}%@mber 206

a semico (0] pac age may e core mem may
-1msgugf|o€ehtlaxa@1deoahmrtﬂecm@n@ercgoﬁucam &lcrdne@mexusaﬁtg As with the

SCOGRIHERY ASTRADY et AdeeashaRRMANAe IAITSL INROTor e cor

er 206, exposing af least part of the trlc laye

dinvegisiens 06 ihelvdesopxas/dioyidhend wkulmmensm@lemlm@rre@lé(wé the
semicondggfar dig, 204 HAGIECHIG matqral of 2 %%%B%@Htélﬁ@&% opposing

may be thermally conductive, may fill the recess 208 and at least par

covtangrenemitet iasto) dicepdingTiencereehitbstinneheragfimosimate a die attach
Co%ﬁéﬁ'%Hér%fﬂ‘ﬁr(ﬂﬁ‘icﬁx&%@ﬂ%écr@@iéém'E’JCEP HRRSSIRTHEIBRE 28R be formed

for examp e,
such that the flange member 206f is folded over to oppose an upper surface of the core

member 206 and may optionally be secured thereto. Described in another fashion, a
first, proximal segment or portion of each flange member extends away from
recess 208 to a second, intermediate segment or portion thereof comprising an arcuate
segment which, in turn, extends into a third, distal segment which extends back toward,
and over, the upper surface of the central portion of the core member 206. If each
flange member 206f is folded in this manner, flange members 206f may form voids 220
flanking the central portion of the core member 206. The voids 220 may permit air or
other fluids to pass through the BOC semiconductor device assembly 202 to aid
cooling. Alternatively, the voids 220 may be at least partially filled with a thermally
conductive dielectric or encapsulant (not shown).

Semiconductor die 204 may have bond pads 210 disposed upon an active
surface thereof. One example of such semiconductor die 204 as illustrated in FIG. 2

may have bond pads 210 disposed substantially along at least one peripheral edge
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so that the core member 206 does not delaminate from the dielectric layer

226. The core member 206 may also exhibit good thermal conductivity,

which may aid in 10 transferring heat from the semiconductor die 204 to

the exterior of the assembly. Further, the core member 206 may be

employed as a ground or a shielding plahélfdr the semiconductor die 204.

If core ber 206 i edasa und lane, an .electric nn

e SRR TS BL: TSe Br SHE D A B ieine shovwn.
208 hasingk feidexaispieicarcbrturctice 2Hconguistoatfiibdd poxyepdistectis layer 226

with tpea15cfﬁestf\gg(gp% fFIG 1 exam Ies of mat rials that may be
swta]blfe fof the’core’ member: %%t include copper on 42 and aluminum,

or aluminiiekboys. |Geredde mber QDEpnsy e didedst onehitange member by an

member. 206f (t sing, flange mem shown) extendin
ComEr B SRSt 2 Aitate o b I dngmoptai

208dksides, Eadﬂﬁamghmmbhn@@ﬁﬁmalyebatforrﬁedezmsut&yethaﬂmemay also be

flange .member 06f sfol d over tQ.oppase SH! eofth
e e B R IR B S AR LB Ay extivi
fashibingiantiesas peoyimahségme doos portumcbf bewl fltamgélmmebénl as it is folded

extend R e r?nr%n{ﬁ&eiééz%ﬁotﬁesﬁﬁﬁ ’é‘lcgb%tfe SBATEM e material for

pOI’tIOﬂt ereor comprising an arcuate se ment In turn, extends
intdlexibid ddibtetk e rymnE Whivk e ke ndsobaokdowdnd, 280dred deerg thesolder mask

Up%?a[téc’rl"g gt%f g?g%e ?Eﬁ%g Q{Q% acfht?":ﬁlg?ff fmlqler(ﬁggc %& er 226 may have

flange me In this manner, ange members
fornwdmg@zotrﬂaq:ﬂqn@?&ee@@nchngorﬁromoﬂmtm radjatset 206 Tperlphery of

VOIQ&&@ mﬁ¥oPe&E@'tﬁ54°5n thoqre uff'&ﬁl&% Pag Hyr?u 66t1hef e(f(r}n' ate at terminal

semiconductor device assembly 202 to aid coo |ng Aternatlv , the
voiped226(nay e mubeast pedial yofiliber viescalbhd ramallydepicsshaidiiviespect to the

d'eéfé%%ﬁ ﬁ{eﬁPB RREaNt R @&%ﬁ@&v?ﬁ%&é’@gyﬁﬁg de aqh Ry tBaF{ nd pads 210

bon s 210 |sposed upon an active surface thereof. One example
sudty sem@mt@me@s)%,mu@u@hednmw|®Ha>rmfayh@ade boigd padsTAB  type

210Q dispasse SHH%B%”&BHX&IH&% @5&%&%&%@@&&1&@9%& i‘na@r‘%&%ﬁd through

bond pads 210 disposed along two opposing peripheral edges being
shererturhe Bewlaside whdabiekerilivesr didizB4tialane dbckendoatiee traces 228

dieleclig /&AL WIihARRARGT ¥EQELPRAING ARSI R ALA R E{h% conductive

art. Dielectric layer 226 may comprise a film bonded to the core member
by #terconnects in the form of discrete conductive elements 234 which may, in turn, be

used to provide electrical communication between the semiconductor device
assembly 202 and another stacked package, carrier substrate, or the like. Further, at
least another of the discrete conductive elements 234 may connect to the core
member 206 and to semiconductor die 204 by one or more suitably placed conductive
vias as discussed with respect to the embodiment of FIG. 1, to provide a ground or bias
voltage plane.

Conductive interconnects in the form of discrete conductive elements 234 may
be disposed on enlarged portions 228" of conductive traces 228 and provide a means of
external communication for the semiconductor die 204 in a manner similar to that
described and depicted with respect to the embodiment of FIG. 1. The discrete
conductive elements 234 may comprise, for example, pads or lands, balls, bumps,
studs, columns or, pillars, pins or other discrete conductive elements. Alternatively, an

anisotropically conductive (Z-axis) adhesive film 234a, as shown in broken lines may



5 adhesive (not shown), which may include epoxies, thermoset or
thermoplastic adhesives, or other adhesives known in the art. Dielectric
layer 226 may also be flexible as well as thermally conductive. The
flexible dielectric layer 226 may exhibit sufficient elasticity such that it
does not crack, break, or otherwise fail aslitis folded over the core
mepmber 200 "th“ﬁh‘iiﬁa”gF pember 2905, Qne syiable matgrayforn 1 o nauctive
flexible QiBletiric 1ayer 22 may be a pof;l/lmlde film, ano Her being a
soldenmaskmateriampéiyadotiieybeing acipastach dilem{DAF Jalldye (including, for
dieleciigiavengagmay haye condctive rages 28, GHSAANGIOM 4 conducive
loc&tiong a’djacenrt %he perlpahery St Semiconductor die 204 and over
flargexy.eon bersri2d6faofillanicigyathte minall peos@30niy.aPhanhgnete conductive
s Similar o hat descrbed and depided Wi IesRect 0406 43, eHBOUIMENt e as we
of FIG 1 The conductive fraces 5&% may be connected to E)I(I)ngpagsuf o '

by Aerstinetiveeleragres 23 thanduichentay comprse theng peresdioHaB sypeconductor
Cor}l%%%%? Qs%é}ﬁbtﬁ'gs %?ﬁi ﬁ?tls ql%wr(l)f %ﬁsncqut%tlvgn‘alllecrtri]\?gteslezszn@ 3%4 conductive
extend through “apertures a, as shown in broken lines, in dtlréectnc
laybm@d2 @ rGomduntive traces Q@8alby ovidduslevtritihcdbdmpnicadiona notable height
between.the.semi uctor, die-204 a on ive, 20 interconnects in
e oA BTN % The Rt dommwardly
10 to providdirdestrisahcommuenciatioduseiwelenitiee semitdivduldt, davicemparison to
assemp AR ardanainaLSiaplied RAS AR, AT URSHRIR O NG IR 132 and
Further, at least another of the discrete condructlve elements 234 may
cornegpseltherchecoignoiverd2 delawd o dernicomaestd?3lie 204 by one or

more suitgahly ?lﬁ%%?e%@%’%@ﬁe%ﬁ&ﬂ%@?%lﬁg&%%? i1r88RELh P0G tacked in

embodiment o 1, to provide a groun las voltage plane.
Conithstriviealteresienkutstinctheifbrathef iSHietenvonadistive ddeiventse2daics 202 to

15 M3, ea“ﬂ%ﬂ"ﬁ?s%ﬁﬂl‘i,”&?ﬁ gt&?éﬁ?H%?(%.Si.oﬁﬁ%’lﬂ%‘}%ecgﬁé‘ﬁ?&@@(% é@ﬂféms 234 of

provide a means of eXternal communication for the semiconductor
2044phaspaisnedwitnilgleidah as SmbbsefiBethenvg d dpiotawitd y&sifeandoconductive

thetl%'&lgofﬁgf qﬁ%ﬁ;ﬁ%ﬁitleé-ga?oqﬁ%gﬁm%ﬂ' lﬂl%tlilvge?wé%? ri'fl% %@ﬁlf&%ﬁuctor device

comprise, for example, pads or lands, balls, bumps, studs, columns or,
pillasscipe s 2o Widtiete cundustbeiiele rihtas Alrntedvelsusrpoard, or to other

ﬁ‘”iﬁ&%gﬂi%@.g}’ g@di%‘igﬁlﬁ(e fERXISLANNGRIVE UMARAS A5 SN KED 226 are
ines'may -12- be employed in lieu of discrete conductive elements. If
20 distreimadbhdaadyetive, heat may flow through the vertical stack to a heat sink (not
shown), the exterior of the package 202, or other means of disposing of excess heat
known in the art. Optionally, the POP assembly 200 may be at least partially covered
with encapsulant (not shown) as known in the art.
Notably and as mentioned above, the embodiment of FIG. 2, which does not
25  require clearance below (as the drawing figure is oriented) each semiconductor device
assembly 202 to accommodate protruding wire bonds, other conductive elements
connecting to conductive traces, may employ pin or land grid array type discrete
conductive elements 234, as shown, to reduce stack height.
Methods of forming copper core members, semiconductor device assemblies,
30 and semiconductor device assembly POP stacks also fall within the scope of the present
invention. Illustrated in FIG. 3 is one embodiment of a method of forming a BOC

package. FIG. 3, segment 301a, illustrates a precursor structure 300 comprising a metal

or alloy core base 306p, a precursor structure for the formation of a core member 306,
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elements 234 are employed, they may comprise a metal, an alloy

(including, for example, solders), a metal or alloy-covered nonconductive
element, a conductive epoxy, or a conductor-filled epoxy, by way of

example only. The discrete conductive 5 elements 234 or other

interconnect structure may also be therrﬁa}IR/'conductive as well. As

shownith fespachio the gonnestions fetnegnthe URRSLANT IR ner conductive
semiconductor deviCe asse€mblies Iri . 2, use Iscrete

conalestfve elements 234 conductive lands or pins, or an anisotropically

conductiv fi% 234a provides a n le height reductign in a POQP
cacomply S0 CE AN R pACHTR S AY e W A g example only. by
prattedinglstmgtorelecsetaisopldtctaoiévicy dssefmidies208pla, 500 um thickness.
co rison semicond r device assemblies,102, wherein the )
o BRI 80 SN eI I RS R226 by  bonding
congdectiyeotrabew )2 8uGnas ommepx © @Qhseinicedblerstor tdpwicamong other methods

assemblies 202 may bg stacked in a_substantially vertical manner wjth
o SO B B8 WL B RE TR TR S Bhe 06, e
assbehislyj @kjltusiPtedrib®hG . Qnd headiptraté colrdildtivddtetmentsaR3kl may be a

of %% *hﬁ?d‘é?ﬁ?rﬁd&c%é”ede & RRERMEN 208 ravah ermingl PRdS 2300n metal or
an an uctive trace 22 , may permlt electron?,c commurﬁcatlon
bewllogrbtse X¥mpicofidwetde doviceuclsgsembiliesspORastevbiiitpia carrier

Substrate Inted cirguit to ot igher-lev
packaginga#2 t gﬁ:\%n%%%?vg e]I%n%e %ggggsb?grgt&%ﬁﬁ{eectt’g}% e(l))llléﬁrl %\éeatrreacze(g 328 that
theteraliatonidieotives eels M3y (AW tAreegghetiad OedicAl stdoktiveatiiagas 328 may be

Sink(RRky %QQ}Q’J‘Afépﬁn%ﬂ?él%ﬁ%E'Qﬁiﬁggﬁaﬁ%gg%? a;TFi gg[t{]}gﬁgla??e@%gﬁdlgﬁilve layer C

disposing or excess heat known In t na OP assem

20®sma_1yli§é at lelaskpladiallyi covental d_iﬁlmtei@chwsu I%\%ﬁ,(nbpsﬁrf_ovwgda@nd applied to
”%M%’Pe@%@el « NORbIy ang % sentiongd gﬁ&@’vﬁit eﬁo@&%ﬁéﬁ’% traces 328

k

FIG. 2, which does not 25 require clearanc drawing figure

is cvemes) eqouséricpriticctaitadyidermederndlyn292br ewdagnrmddaiany suitable
profiuding wire bonds, other conductive elements connecting to

conductive traces, may employ pin or land grid array type discrete
conductivéagieeisntd tg.ef 48 hgwilustraatuee BtecRedRihtag ethds whnufacturing

forming COPRE SO (REMRRT REMIGARANGIQL.deviee a5SeRBNESe Aaonductor

semiconductor device assembly POP stacks also fall within the sCope of

thedid§éntainseantidn. Hlidstlatetin Fadogriedorie binisotenie ofméthaeechanical
of fREIHNgLaBAG RGNS, 51 ChdnRe9TendAdas ASIAiEs AR WS ming and
structure 300 comprising a metal
chemical (wet) etching process, or other such methods of forming cavities in metals
that are known in the art. The depth of the cavity 308 may be substantially the same as
or greater than the height of a semiconductor die 104 to be disposed therewithin,
although a cavity 308 having a depth less than the height of the semiconductor die 104
falls within the scope of the invention.

An aperture or trench 309 may be formed through core base 302 and dielectric
layer 326 from the bottom of cavity 308 in the form of at least one slot or groove. The
size and shape of the at least one slot or groove may be selected to provide access
therethrough to bond pads of a semiconductor die disposed active surface down in
cavity 308 and to provide sufficient clearance for a capillary of automated wire bonding

equipment to join bond pads (not shown) on the semiconductor die with conductive

traces 328. The trench 309 may be formed by mechanical techniques, such as drilling,
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or alloy core base 306p, a precursor structure for the formation of a core
member 306, - 13 disposed on a dielectric layer 326 which, in turn, is

disposed on a thinner conductive layer C. Metal or alloy core base 306p
may be formed, by way of example only, by electroplating or electroless

plating and may be of, for example, 500 m thickness. 5 Metal or alloy
COI’ baselg be agrzligrggnglcs)ktllae dle ECtI’IC laﬁ I’ 32% bxemlcarl] {cgm TOCESS,
agen IP own sUc as an epoxy sve 2l glve tape, amo £P

othamﬁmmmh rhammdlsioftfmramgTdambemdmgamJM\nm Idaeapphed to the

core bas 06 t iele trlcl er3 6 or both ne ex
flexible dielec cr%ﬁaqgr% r(ir(la beeaceﬁlo]i nE|)|O rﬁ%r?ape terngtﬁllled spaced from

dietagitic IQype m&gﬁa]na)bbe“(dmpd%dthm cmeidjasc Aalloy thaseBOEping mechanical

5 TowaRle oI Sugh, a5 W2 SpInan JSehpgue. ConguEve Javel, & Reming and
precurso str’uclflureato conél(‘(i”étlverﬁaces terminate a ﬁﬁhfﬁ £

padb330F(Get3 sehmenB0dd). c@onducuuehtmdwﬂﬁ&ﬁmﬂmgmnﬂadkness of a
by the afqrementioned maskin pal ternln a etchln fter conductive .

Iayeregeil |cs{[lag1p?edoglrl%‘ivanket eepos%fe(ﬁ ongtro ﬁt e%trlc ef?/er 3£8W comprising - core
prefomizg 300 eppligebdihs tislectnelaber BXcofd Hdditidriaages 8961 correspond to
pr ctive trac comprise, cpngyctive p

T B T e e T R core puse 3060
BOIMVI@tGIIBtMMQSan ifrlemibdidtenges |&Q6fem?eznb¢ambslIagtlally sufflclent to

Progiisure % HXn%g%BW& %\%Eﬁ{ef ?Emh%ég%ﬁl%% n%oerd]por %\%[Qt allz fold a portion

semiconduct ie 104, as seen’l the tore

basé 80Bpflangnetitdriiach tr@wmdqd@sqgumi asrtmmm@ orrchaemibel 306, as discussed
tecglé](gwes such as a masking, patterning and chemical (wet) etching

process, or other such methods of forming cavities in metals that are

known in flregarnThi)depwf ofie cavitsg&rany wetbgbstattialgdine act in the

sa the f t

dlsrglgé%sfc? the%é%%ﬁl{#ggg IF\houg pg%a %%g%% awﬁ}&! %2;“&? Z)sé) t lsﬁosed on the
thefleoight ofthie S€fivoneictamaier1 O faik mmmztﬂé, sopehsf widls of cavity 308
INVEHIH. AR ARSHUFSALHET RO RRAKAS T %Q%VQHQJE&QJI%J’%ﬁethe walls of

302 and dielectric layer 326 from the bottom o cavity 308 In the form of at
leageorie38)dt ofligrslisiectTiselagire3dAdshape afnhedableasthenacsioyapor deposition

gro@%%&%ég&%l@&ﬁ&g&\ﬂﬂﬁ %%88&%, spray process, or other suitable methods

known in the art. If only disposed on the floor of cavity 308, dielectric layer 324 may
comprise a preformed dielectric tape or film, as previously mentioned.

Segment 301d of FIG. 3 illustrates positioning a semiconductor die 104 within
the cavity 308 of core member 306. A bonding agent (not shown), such as an epoxy,
thermoset or thermoplastic adhesive, heat or light curable polymer, adhesive coated
tape, or the like, may be applied to the floor of cavity 308 over the dielectric layer 324
to secure semiconductor die 104 by its active surface with bond pads 110 aligned with
trench 309, unless dielectric layer 324 is already adhesive in nature. Alternatively, the
bonding agent may be applied to the semiconductor die 104 in the form of, for
example, LOC (Leads On Chip) adhesive coated tape segments, and used to form
dielectric layer 324. Semiconductor die 104 may be positioned within the cavity 308
by a pick and place apparatus using, for example, a vacuum quill, or other by another

suitable technique known in the art.
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30 therethrough to bond pads of a semiconductor die disposed active
surface down in cavity 308 and to provide sufficient clearance for a
capillary of automated wire bonding equipment to join bond pads (not
shown) on the semiconductor die with conductive traces 328. The trench
309 may be formed by mechanical techn‘ldée's, such as drilling, -14-
chemical (echnices, sich 8s.amasking, pateming and (el ghemical o: connec
etching process, or otherPsieh hethdds o f%rmlng cavities that are

knemndirctive attelrtange33306Ghiflanking thescentnad pofitidie di@atefodsel 10 on the
300p,ang spaced from, £ty 305, MAY SO 8rmed in INS.COTCPARE conductive
Soép y(%ﬁlnnlng using mec ai(’yilcaﬁl 5 ec(fmlques, JUCA'RE mlﬁlng,
chemieaBizHisigpsed, sudte dekenaskipg, Atterning and chemical (wet)

etching pragess A1 of1<r sHeh Mg abrereing 8 IRKNESS Ol Bects in the form
metal that are known'in t aﬂ, e resulting stricture now comprising

coref direnairer @06 ccoerelspomdtirig 4o corespoadibetd 08 ot el @ndnFilaegdsnents 134

306f spond,to flan slgglfo.the ore me r 106.as seen in EIG,
1 e ore TR Qe SRR oL LB BN g Jfsposed on
flargbs Sd6inra)3B8' substaduicivesudficie bt odiepsied ehelftadmpds-B06Tayer 326 and
have the requisite ility needed.to plastically fold a,partion _of each

e e
disexissed bbidnc8egmantBBitof FiG. Bdllystratesdrttheditéfhedidtedielectric

?ncate):i/r%%ﬂgul%gt ’l‘ﬂf%%‘ﬂ”%g paﬁ?CS&&erﬁ&Pé%%H&%nB?S%Xg‘gﬁg A%Xfég%%ﬁ within  the

disposed on the floor of cavity core mem

optientdly3(8vesr thietevalibobadvisyd8otidasidethefesqrosedquottiodscof e Trench 309
die i lay 6.jp th h Ils of c AT ielectri . .
oy B B Y pochiaes (CUDy piker, dicctric
stecaoliphoigraghit protess, spridigprddésst, thermhplasiitaigienmethadsapefer molding

gg%‘fr{gkéﬂéﬁ? %Ihe%%ﬂ%gg?Q&?%ﬁé?&é?%ﬂ%o{e%ﬁfw& ﬁ%ﬁg‘;&e BOUISIANRLr may be

ay comprise a preforme c tape or film, as previousl
megitioleddSegmentaddingf ¢HiG. Bsiuswatelposiporiagpsulation using a silicone.

Se'ﬁiﬁ% %%[%ndlﬁajyoéev‘é%ﬁ&eﬁ‘hﬁr?&%( %QSaﬂélcqfoquﬁ%mp%'f%Q JSition of discrete

bonding agent (not shown), such as an epoxy, thermoset or thermoplastic
adlsesfustiveslondigfiticdrableoponatnes tadpedRfe coated 25 tape, or the

like, may ggg%)&ﬂ%i% fe-tieos qflﬁﬂyg%s%) @o?l‘fﬁre{g'(? s‘éﬁﬁ%BHéfhé?mi&@é‘e assembly

to secure semiconductor die 104 by its active surface with bond pads 110
aligwied ttiflanges 306f of the core member 306 have been folded over the top of the core

member 306 to locations proximate cavity 308, resting and in contact with unthinned
portions of core member 306. Voids 320 are formed between folded-over flanges 306f
and the central portion of core member 306. Dashed vertical lines 336, visible in
segment 301d of FIG. 3, indicate the approximate location of the fold, it being
understood that the length of flanges 306f as depicted are not to scale. The folding
process is a simple mechanical process, and effected using conventional trim-and-form
equipment by applying a bending force at or substantially near the distal end of each
flange 306f, as known in the art. By applying a bending force that is greater than the
yield strength of each flange 306 in the fold area, the flange 306f may be caused to
remain in its folded position without the use of a bonding agent. Optionally, however,
a bonding agent (not shown), such as epoxy, or other adhesive as known in the art, may
be applied to a portion of the upper surface of the core member 306, the surface of the

flanges 306f, or both, prior to the folding process. The bonding agent may provide
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trench 309, unless dielectric layer 324 is already adhesive in nature.

Alternatively, the bonding agent may be applied to the semiconductor die

104 in the form of, for example, LOC (Leads On Chip) adhesive coated

tape segments, and used to form 30 dielectric layer 324. Semiconductor

die 104 may be positioned within the cav‘lt§)6308 by a pick and place

apparatus ysing, for example cuum u(ijg ther by another_ suitabl
tooRNIRL B i ahteverE M AR oG GO Ay 1O the upper
process;enod \tize arse drtonfbem306 coAltentaGoelgustive etddnenteB3B¢ used to secure
joining at | some of the bond s 110 on th miconductor die 104
e RS R B i e races 378

disposed dndhediehculimiayter32tadhalbolvisiieny sddoiRmphdkigt ahay be seen in
PG, afe condusiive Itsicannects e orm. ol discisie, congeie it or meta
elements 3 3g corresponding to disdrete conductive elements L34 ofIE?E.

1. THeydiscretescofdrtivepeteents 33UetnatyibddprmEld orldigposedion is disposed
enlg\r, ed freas. %g§(‘iogt§\pe aug}i&e traces 328 disposed on the dielectric

layer 26 and provide, in co}{uunc'tion with the conductive traces 328 and
conductivdletelnantdl 382010 baterddbelecurigatoommmunication deedhie form a core
semicanduciop da'gdl iy glelse “ﬁi, i?f%%‘j}%?g%%ﬁ%cgn?ﬁ,th%“b% fiblating or

Compound, may be dispensed within the ¢ prote ac

10 sidel @t kithes] @f e anid anahu broo fd i1 Oxarpen WG thaskbessillddegaicbr alloy core
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ti I ' t ' | I
RS R PR L NEHNC PSS, RIGHERALS o v
operation. sl epemstivaelys siereditrogr apicawonsiqties wsthgds known in the art. The

ph%&ﬁﬁl{g&?’éﬁ?ﬂa eoe?ﬁ%%l?é’da% BlPRYEEILING8 atﬁ%?}ﬁ'el%gﬁ'@?a P 426, or both.

encapsulatich using a silicone. Encapsulation may be effected priof to, or
aftéméopratiple opldispdsiiion cliclietratematmthctivey ehentems! B82idsn film or tape.
co i es: f.EIG. 3 illustrat )
o e A M W bose 406 in
meflobeabBoBmaveupeen valblecpwvertiectoppdofthe core member 306 to

locations E‘&%ﬂﬁ%@iﬂ%‘iﬁy&t}’@%a[g&téﬂgsé’f"Qﬂﬂcﬁﬁlatégéd"%hf&%hé%ﬂﬁgcﬁve traces 428

portions of core member 306. Voids 320 are formed between folded-over .
flaribgisteoBmain dthie et ppdstidplof woreh mesribes Soen@ablicdeefigeamentioned

:gﬁ%%g%%’%%%ﬁ%@ﬁg%%éﬁ&g g%ﬂé}Gco%deGtha% za(ippirsoﬂﬂﬁltgd or blanket-
deposited onto dielectric layer 426. Alternatively, conductive traces 428 may be
preformed and applied to dielectric layer 426.

Segment 401b of FIG. 4 illustrates an intermediate act in the manufacturing
process. Cavity 408, which may form a recess 208 for receiving a semiconductor
die 204, as seen in FIG. 2, may be formed in the core base 406p by mechanical
techniques, such as milling, chemical techniques, such as a masking, patterning and
chemical (wet) etching process, or other suitable method of forming cavities in metals,
as known in the art. The depth of the cavity 408 may be substantially the same as or
greater than the height of a semiconductor die 204 to be disposed therewithin, although
a cavity having a depth less than the height of the semiconductor die 204 falls within
the scope of the invention. Cavity 408 may stop on dielectric layer 426, after which
apertures 426a are formed in dielectric layer 426 adjacent the intended location of a

semiconductor die 206, and through which conductive elements 432 may be

subsequently extended between bond pads 210 of a semiconductor die 204 and the
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25 understood that the length of flanges 306f as depicted are not to scale.
The folding process is a simple mechanical process, and effected using
conventional trim-and-form equipment by applying a bending force at or
substantially near the distal end of each flange 306f, as known in the art.
By applying a bending force that is greate“han the yield strength of each
flange 306 the f Id a th flang 06f may he caused to 30 1S
its "‘%‘(J:IeedS pos?t?(sjr? wi é e%sge(%f a e)ﬁ%lorsiaxagenl* llé) %%ua{ )S/4howerhj cavity 408
a bdrwdingagemt (rmtlseﬂewm byeh é@fe;bux;atopsoiheueadﬂmslmdsdm@vdayer C, an

in the art m y be a rtlon f the u rf e Cco
A 0 SRR R B0 AL BRI SO MR EPS performed.
process. 'Fﬂmlgcmdm@ sgentmae provicd 1l Gorduitiorbbpdiyasiarngoical techniques,

preye the flzilgg %gl‘l(f:r m %\lnn gawa hfr:(i)Smathe upper Séﬂ@ﬁﬁl of t chemical
core membe erna |ve‘?y, ﬁot vi/eﬁghng may%le use% {5 'secu

flawgém@ﬁlfd@m,eou:enhlai pottidle ofatbod e miskicB@6a Anokhess Of a metal that are
bodiment fa od o form| OB } DRRege m een
nﬂwgelan%%n Olai Jgt}la{?gsoa preggrsorﬂe)t%r%c%re 4%10 InClu mcess to form the

memhgpm@iéf @lgybeosebistisel 406 pudiispeseth carsne dleiedtncﬂlams%f have the

Wh'%huié‘ut”d?lclﬁi%rg 03R4 QY Es%'%'l'it‘f%lﬁonﬁgﬁ“ve 'r? Cﬂ%ﬂ%&"‘h%f back toward

alloy ore base s & precursor structure oM & corg.member
40@awdnﬂa&pb@ﬁmm’emmy)way‘r%remrdpt@m@bb&pwlectropIat|ng or 10

eIectrOIesli Q}%&Z%L 6 fn%b 1%%3& f% %%’;@81% m&gyﬁgigl\ﬂ&tla }9aced from

alloy core ba ere tot ectrl ayer 42
bondm@ a@@nmn}z)taémhm)‘ommh iastbe epomsamm dudheiigeusape mechanical

t .
A e
exahgphacof é.wmlblehdielelrmmavermhmaycﬁeraqﬁbwimferﬂmmgtap@ickness of a
15 é@&ﬁ”%‘a\’ Eéﬁ)%ﬁc ﬁy?ﬁeﬂr 2a§tm b?egﬁﬁﬁffo%e?éﬁgtmgtﬁo% aél&)ﬁ rlsmg core

base 406p in owa le form, such as Wlt a spin- nique. Conductiv
Iaymembsraﬂﬁéecgrmpen@@wte egednefben286red Lfdﬁi/eltrgémgaszﬁ%lﬁaprresmnd to

terﬁ‘éﬂg&@ 3hée %F%@lc%?gﬁléﬁl%e}lv%hamlpﬁlfﬁf@% th@@olume of core base 406p

aforementioned masking, patterning and etching after conductive layer C
is appifeddbiblteker@osdeivoiinea tetdlangesctHiofayeyss sawangals|sufficient to

Zg%ﬂk‘&}évﬁlérﬁﬁﬁge‘%%8@%@&1{%@8{&@&9 andiARPHEIE AERRHCHYE1d a portion
of each flange 406f back toward the central portion of core member 406, as discussed
below.

Segment 401c of FIG. 4 illustrates another, optional intermediate act in the
manufacturing process, if dielectric layer 426 is removed during formation of
cavity 408. A dielectric, passivating layer 424 may be disposed on the floor of
cavity 408 of core member 406 and, optionally, over the walls of cavity 408. The
dielectric layer 424 may be applied by a chemical vapor deposition (CVD) process,
stereolithographic process using a dielectric photopolymer material, spray process, or
other suitable methods known in the art. If only disposed on the floor of cavity 408,
dielectric layer 424 may comprise a preformed dielectric tape or film, as previously
mentioned. In either instance, the dielectric layer 424 electrically isolates a
semiconductor die 204 placed thereon from conductive traces 428. Apertures 426a
may be formed, using conventional etching techniques, through dielectric layer 424 for

extending conductive elements 432 (see segment 401d of FIG. 4) from semiconductor
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Segment 401b of FIG. 4 illustrates an intermediate act in the

manufacturing process. Cavity 408, which may form a recess 208 for

receiving a semiconductor die 204, as seen in FIG. 2, may be formed in

the core base 406p by mechanical 25 techniques, such as milling,

chemical techniques, such as a masking, b%\fterning and chemical (wet)

etchin cess, or other, suitable method of forming gavities in metals, as
noloma ek O PR Rt OF SR 3y e T ErT T fitec e cape or
sarfibras empl@eait fchdictbarielghtrof 24 sepaitoed Yekor viey 2@dptefoened therein. If
dis ose?.g#erew'thin, although a cavity havi depth,less than the

oo Ao S B SRR IO e i PRes 4200 may e
invéntionl Bavity 408 gnagtistopodidipotiicdaydrti phaftgrolyinieh depending on the
apertures 426a are formed in dielectric layer 426 adjacent the intended .
o B B R GG O R R e tayer ¢ i
elemefisiddRwithyabhd e uitdsdruadtlyaxiended betwemnchohd padbe22@oflectrically
a Se(gplirge%?e% tgrreg()iiéod'rglpnddtgﬁ i 1s7plf:fp]§oesress “rfa‘:&é t%];é: ﬁl(gj[uscf‘lt(i)\(gnér &€ électrically
428 exposed throug aﬁertures fé%a. avity 4b8Pdoes not stop o

dieteonictange tht26dokt sidpoinstencboductrddativi®dayeryCharpropiiedain dielectric
actas ribed. with r%[er ce ment 401c of FIG.,4.m ltgb .

e E R e U TS D SRR G ShlalRe PeREric taver 426. 1o
meghamioattechniguesiugisach esndiltiogdlvdmival teehmicues ssldsh psste, may be

oo G A TR R AT sppgeondveter

voldimé®¥. core base 406p removed in the process to form the flanges

406f may tantial icie the fl 4 C
the requiatE Hen o PTG S M MBI ARELIPYE 204 within
408 ek toWRE @ thencarieal4d6rtich yfrsling baee 408shesvdiscusBed an epoxy,

be'&‘é’rﬁ?&%ﬁ Afhd %i@gaHll']%s%‘?é‘,tﬁ?éa?OJéi &gﬁf 88&?0% §i159ep %@Hesive coated
spaced from cavity 408, may also be formed in‘the core base’406p by
thirieRgausirglhaohanicakpebphigués, feahoas amilint) T heenide diclectric layer 426
tECRNIGUES. WANARALGSKINIBRtEINRIRRE. ShemisA ggﬁﬁ)h%‘i%ﬁ"'ﬂgnd pads 110
process, or other such methods of reducing a thickness of a 15 metal that
arePkerowatinapratares theoce su sty sy daner foi compridialycorelaymmBers already

4064H0rESPANGIRGLO corgmamRRE20GOf E&ﬁdi%gF@gf&‘?SIﬁQﬁf be_ applicd to the

correspond to flanges 206f of the core member 206 as seen Ih FIG. 2.

Theowiemdustaotee %Jéleinot@p fmmdvfe_dqn erenplicdsQo (ferpdtH{an Chip) adhesive
flanges 4 Qa‘ife@@%%é?@ﬁﬂé@d%%kﬂ?'ﬁﬁ%%@ may be positioned within the cavity 408

by a pick and place apparatus using, for example, a vacuum quill, or other by another
suitable technique known in the art.

A wire bonding process, or as TAB process, may be used to form or connect
conductive elements 432, joining at least some of the bond pads 110 on the
semiconductor die 104 through the apertures 426a in dielectric layer 426 to proximate
ends of the conductive traces 428 disposed on the dielectric layer 426.

Also visible in segment 401d of FIG. 4 are conductive interconnects in the form
of discrete conductive elements 434, corresponding to discrete conductive elements 234
of FIG. 2 and which, as shown in FIG. 2, may be of various configurations. The
discrete conductive elements 434 may be formed or disposed on enlarged areas 428" of
conductive traces 428 disposed on the dielectric layer 426 and provide, in conjunction

with the conductive traces 428 and conductive elements 432, external electrical
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ensure the flanges 406f have the requisite ductility needed to plastically

fold a portion 20 of each flange 406f back toward the central portion of

core member 406, as discussed below. Segment 401c of FIG. 4

illustrates another, optional intermediate act in the manufacturing

process, if dielectric layer 426 is removed ]c?u'ring formation of cavity 408.

A dielectric, passiyating layer 424 ma (?e isposed.on the floor of 25

ct O SO b e o oA M e Ty, ol R ey 414, sueh s
40@n Tindedidlleotnpdayer M2yl bmayspenagplie thinytbeahwsmycH)& approtect the back side
clepasilon (VD) RIassss SELeAlInaganhic procsss sing. A dIlealic qucs using
photopolymer material, spray process, or other Suitable me s known

in thelartopbbmhedispy bedmplihedloor it cavitind08 adielactoic dareropXhcapsulation
may comprise a prefarmed dielectric tape or film reviously 30, .
e T R R TS PV T PRy S gration or
sentisprduoior dis @04 ptadedtihe donditom Ebodyotivediscesd3dt28.

Apertures 426a beft2 ed,.ysing conventional etching technigyes

through AR s S e L T IR e asenmbly
segifitarthd Olkd R FI®f 4 tlemaemieobdudbr bd8: biier2(ddml thecu fppetop of the core
sidgs aFePnASIVRIARSS A7l APLSIRMERdRIGHIC 3PS Q0. Bith unthinned
employed for dlelectrlc?ay r4)§15},1 apertures 426a ma be pref%rme

thepeitiolfs sterentithegraphy(6. eptbye d ¢otforninkelddtricvialee 424¢gheent 401d of
angires ASAATRY. BEp/UmE R I AN AARINENON R IaRASINR Bl e tength
the p btdﬁoﬁyﬁg%eg é)ngir%g %?ﬁ t%%ggosp(g}l%% s?teMr’eocfl%wloérap e|r§{588t atthefeng
techihfting esmipid\esdlepistishaityndf toncilietividn¢alipddi@gi preoiviigu pexinnith mechanical

diepaddle Hﬂe&‘fgg@i ARFen @@Qﬁiﬁ%‘ﬂ”?ﬁ?ﬁ-gh%?fgﬁne'géf%@%'éﬁt by, applying

connected thereto for ground or bias purposes, an aperture t show
for dedirigdilyccannestihgfthiéabzolesidbofliséthivshdli cashdiee44ifly #seknown in

prcﬁﬁ@% In f Hﬁg@éﬁngx%eﬁaﬂlgrfﬁg eﬁtrlléz ?3&&4 %I%QQE(%%@%} %ﬂrength of each
removed, in die Ic Tayer 426.71n 10 either inStance, a conductive or
coribuetorfifica dpoxXyldasten. dhe Soltsr HAtenayahebeaussddieoreffae an its folded

Py AN Aiee el conrealian Wil e ek St fRRIEANANEIRS ¥ Geent (ot
204. Segment 401d of FIG. 4 illustrateS positioning a’semiconductor die
204h@imh thehcat/Rpt0s of odrer mémbiee 406k wondirbcagénm@obe applied to a

2? %Wﬂ?oﬁ%?%%%ﬁpe?ﬁﬁ?&ce]tﬁ HEWDRSELAIOEITRoRalEAANESIHE MREs 406f, or

ight curable polymer, adhesive coated
both, prior to the folding process. The bonding agent may provide additional adhesion

to prevent the flanges 406f from moving away from the upper surface of the core
member 306. Alternatively, spot welding may be used to secure flanges 406f to the
central portion of core member 406.

FIG. 5 of the drawings depicts, in schematic block form, an embodiment of a
system 500 including at least one semiconductor device assembly according to one or
more embodiments of the present invention. System 500 may comprise, by way of
nonlimiting example only, a personal computer, a server, a cell phone, a personal
digital assistant (PDA), a camera, or any other system comprising a processor 502 and
memory 508 and, optionally, an input device 504 and an output device 506.

While the invention has been described in terms of certain illustrated
embodiments and variations thereof, it will be understood and appreciated by those of

ordinary skill in the art that the invention is not so limited. Rather, additions, deletions



tape, or the like, may be applied to the floor of cavity 408 over the
dielectric layer 426 to secure semiconductor die 204 by its back side with
peripheral bond pads 110 proximate apertures 426a in dielectric layer
426, unless dielectric layer 426 is already adhesive in nature.
Alternatively, the bonding agent may be a%%l‘ed to the 20 semiconductor
die 294 '”&*}ec:‘; &mso{ % ﬁflm[p %xgdeads on Ch at? cged Wi Hout departing
codtsd T ape segments. Semicon uctor may Be posi iohed Withity
thefeanithedqtribynd piokaoiitidacecapparatdsfisiddyfdreexdamysle;hach follow.
vacuum quill, or other by another suitable technique known in the art. A
wire bonding process, or as TAB process, may be used to form or connect
25 conductive elements 432, joining at least some of the bond pads 110
on the semiconductor die 104 through the apertures 426a in dielectric
layer 426 to proximate ends of the conductive traces 428 disposed on the
dielectric layer 426. Also visible in segment 401d of FIG. 4 are conductive
interconnects in the form of discrete conductive elements 434,
corresponding to discrete conductive elements 234 30 of FIG. 2 and
which, as shown in FIG. 2, may be of various configurations. The discrete
conductive elements 434 may be formed or disposed on enlarged areas
428' of conductive traces 428 disposed on the dielectric layer 426 and
provide, in conjunction with the conductive traces 428 and conductive
elements 432, external electrical - 19 communication for the
semiconductor die 204. A dielectric encapsulant 414, such as an underfill
compound, may be dispensed within the cavity 408 to protect the back
side and sides of semiconductor die 204. Alternatively, stereolithographic
techniques using a photopolymer may be employed, or pot molding of a
resin, or glob top encapsulation 5 using a silicone. Encapsulation may be
effected prior to, or after, formation or disposition of discrete conductive
elements 434 on conductive traces 428. Segment 401e of FIG. 4
illustrates a completed semiconductor device assembly after the flanges
406f of the core member 406 have been folded over the top of the core
member 406 to locations proximate cavity 408, resting and in contact with
unthinned 10 portions of core member 406. Dashed vertical lines 436,
visible in segment 401d of FIG. 4, indicate the approximate location of the
fold, it being understood that the length of flanges 306f as depicted are
not to scale. The folding process is a simple mechanical
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process, and effected using conventional trim-and-form equipment by

applying a bending force at or substantially near the distal end of each

flange 406f, as known in 15 the art. By applying a bending force that is

greater than the yield strength of each flange 406 in the fold area, the

flange 406f may be caused to remain in it¢ folded position without the use

of a bonding agent. Optionally, howev%lﬁm ding agent (not shown),

such as epoxy, or other adhesive as known in the art, may be applied to a
portion of the upper surface of the core member 406, the surface of the
flarwggt%)qaiore qsboth, prior to the folding process. The bonding agent

may provide additional adhesion to prevent the flanges 406f from moving

away from the upper surface of the core member 306. Alternatively, spot
welding may be ése% tto soes%urS({:-ﬂ;Isa[\rrgl §<S:o£r1r96rfi st% the central portion of core
member 406. FIG 5 0f the cfrawmgs depicts, inchematic block form, an
embddimeiychd & systhncboduiriclading atdedst omamasiigonductor

device asgembly according 10,908, A, M9re EHbodiments, o 1S IESENic herein;
invention. System %O?m%q?compnse, %fway of nonlimiting example oniy, ’
a personal compatédr, a server, a cell phone, a personal digital assistant

(PDA), a ra, or ther system ¢ risi rocessor 50 .
memory SOA BT TR LA B YRSt lthaine

506. 30 While th&ieraéiytionadsobethe destribediinaterees dficemaindiate segment and
|Ilustrat_ed embog %?&tﬁlﬂﬁdﬁs‘ég&%ﬁ?”% aﬁ{ﬁgia Eﬂi%%vyﬂg%sét%?edrg&gs from the
appreciated by those of ordinary s |IF|n the art that the invention Is not so
limited. Rather, additidng)tdeteoris segmeamid modifications to the

illust ' e It ' t iri

e L A A AR
CLAIMS Whaeipimisited locBtibnah ihtatisoseessulnsteatesbngpiisingreximate the
thermally gad.£IactlcaEIRMUEHURCRIRDBABLCRMRUSIG: HA scament
recess configured to at least partially receive a semiconductor die therein;

and at leadeornd; flmdge member including a first, proximal segment

exig Bﬂiﬁﬂity of conductive traces disposed over the dielectric layer and extending from
proximate the die recess over the at least one flange member to the third, distal

segment thereof.

2. The interposer substrate of claim 1, wherein the core member comprises

a metal or metal alloy.

3. The interposer substrate of claim 2, wherein the metal or metal alloy

comprises copper, aluminum, an aluminum alloy or an iron-nickel alloy.

4. The interposer substrate of claim 1, wherein the die recess of the core
member resides in a portion thereof of a first thickness and the at least one flange

member is of a second, lesser thickness.

5. The interposer substrate of claim 4, wherein a surface of the at least one
flange member is coextensive with a surface of the portion of the core member in

which the die recess resides.



10 laterally away from the die recess to a second, intermediate segment
and a third, distal segment extending laterally toward the die recess from
the second, intermediate segment; a dielectric layer disposed over at
least a portion of the core member on a surface thereof opposite a
location of the die recess and extending Tromm proximate the 15 die recess
over the at least one flange member to the third, distal segment thereof;
and a plurality of conductive traces disposed over the dielectric layer and
extendingtfrom fileximatgotiee dlibstete s duen thevheteasthenbdlmagss is configured
mepgher ot thirc distal Spoment hregf, 20 2. The interposer
substrate of claim C1, wherein the core member comprises a metal or
metal alloy. 3. The interposer substrate of claim 2, wherein the metal or

metal alloy 25 c rises copp luminum, an aluminum alloy or an
5 %‘élj_lrr]lzerﬁos byt o?ctfzrlll‘mfl urmfr \(/:v%r(ralprlgﬁgﬁé die
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iron-nickel alloy. INterposer substrate of claim ein
recephiofltheof discrate mibeluptisic ek imeatpditiors¢t ene ob e ivsttthickndsbe

and the at least one E'S‘&Hl%fn%‘?t%%fsr ﬁ&ﬁ%ﬁ%‘iﬁé‘ 14‘%%%5%%‘&8‘(&%% he B,
ijs , % e at

The interposer substrate of claim erein a surface o east one
flange mepnivanisl cegxtarisivéhwithlsasiuofeciaogtheqobtion of the core

member in which the die recess resides. -22- 6. The interposer substrate

of claim 1, wherein the die recess is configured to receive a

semicondBictor dihemiefotheselrsti@tz of kiintérposaresuitdiatesofrsiaimductive

i AR AN e g et e

on conductive traces of the P
diecrackiss e aventthéthiespluprotimad sepicarndiithiy atloastisnad|drgdird, distal

mem r%n}gfqhg'gﬁ%%?%%iﬁéﬁ%bo g&tlgz%o_f claim 7, wherein at least some

conductive traces of the p I§*con uctive traces extend between at
least one discrete

9. The interposer substrate of claim 1, further comprising at least one
aperture extending through the core member between the die recess and an exterior

surface of the core member.

10. The interposer substrate of claim 9, wherein the at least one aperture is
sized and configured to expose a plurality of bond pads of a semiconductor die at least
partially received in the die recess with an active surface of the semiconductor die

facing a floor of the die recess.

11. The interposer substrate of claim 1, wherein the core member consists of

a single structure.

12. The interposer substrate of claim 1, wherein the die recess extends

partially through the core member from one surface thereof.

13. The interposer substrate of claim 1, wherein the die recess extends

through the core member from one surface thereof to another, opposing surface thereof.
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conductive element of the plurality of discrete conductive elements and

the third, distal segment of the at least one flange member. 15 9. The

interposer substrate of claim 1, further comprising at least one aperture
extending through the core member between the die recess and an

exterior surface of the core member. 107 #he interposer substrate of claim

9, wherein the at least one aperture | ized and configured to expose ..

= pluraly B b Al LG ST b S e AR et

in thedisnredebs avittnstroae five sunfiacd af thmpesascondwotoe skgnfadirgtending
floor of the die yecess. 11. The interposey. sybstrate of claim 1, wherejn th

e e R R S R A AR S SRR IR e one
suliktngtenoérolam 1, wherein the die recess extends partially through the

core member from one surface thereof. 30 13. The interposer substrate of

claim 1, wherein the die recess extends through the core member from

one surfadé.therdbt to@rattersudppesing sarfade Wereof th23hiid,. distel segment of
INtSARORSLAY B IS Of slaifd: WRSIRIY the.Seeond JIRIMSAIAE SRATENhich the
of the at least one ge member comprises‘an arcuate segment
extddingshatviden the first, proximal segment and the third, distal

segment of the at least one flange member. 5 15. The interposer

substrate of claim 1, wherein the third, distal segment of the at least one

flange mehber ektenuispeserespontiiale of theore meenbertle thiridhdibal segment is

dies@%ﬁ%sds&ae&;g 8n%§n%?-tﬁé”§o¥%tﬁ{d@18§% i%“@ﬁié%tﬁlgﬁ?é%jé&%?re"svi grein
the third, distal segment is secured to the portion of the core member in
which the die recess resides. 17. The interposer substrate of claim 15,

herein the at | fi
wherein theg a e?ﬁ%%ﬂ&ﬂé@&%uH&?ﬂ%l??g@\%%hgsspﬁ]hé?%?[ﬁ@%t‘i%’_él%_o?ﬁ flange

member in which le resides de erebetween.

intenpoder sndshapebionl ainthe oatrersimbae iatvidadt healftaregslemdsfiber void
corﬁﬁgg)ee%{,\é/eqlﬂange members extending on opposing sides of a portion

of the '

18. The interposer substrate of claim 1, wherein the at least one flange
member comprises two flange members extending on opposing sides of a portion of the

core member in which the die recess resides.

19. The interposer substrate of claim 18, wherein the portion of the core
member in which the die recess resides is of greater thickness than a thickness of the

two flange members.

20. The interposer substrate of claim 1, further comprising at least one

conductive via extending between a conductive trace of the plurality and the die recess.

21. The interposer substrate of claim 1, further comprising a plurality of
discrete conductive elements disposed on conductive traces of the plurality of

conductive traces over the third, distal segment of the at least one flange member.
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core member in which the die recess resides. 20 19. The interposer
substrate of claim 18, wherein the portion of the core member in which
the die recess resides is of greater thickness than a thickness of the two
flange members. 25 20. The interposer substrate of claim 1, further
comprising at least one conductive via é)@éﬁding between a conductive
trace of the,plurafiyy, and. e die acess; 21 Jhe nferposer SUBSHAS O 1 fayer of
claim 1, further comprlsﬁB a plura ﬁy of discreté torductve efemBnts
disposedtapicconadictive tnaaesiof hspplsadlion ofoBAuconductives trafcelse plurality of
over e dhid, distel seament of the &' east ons lange memben 2 nber.
The interposer SUbsStrate of claim i, urtiver comprising a layer o
anisotropic conductive material disposed on conductive traces of the
plurality 053cond ngleitra}ﬁﬁl% aver ‘t,lilce tglsirgl,n 'istglorsne 1m51%n-t of the at least
one flange member. B A Semiconduictor device serr(f’bly comprising:
an anteriegssicsvisttate, comprising: a thermally and electrically
conductive gar membetLamering; e reesss, confidured (0.af east
partially receive a emiconductordie It]hereln; and 10 at least one ?I%'nge
member inclidingess firstfigroxihtal d greparextbnding viateraiycandycfoorhie therein;
the die recess to_a second, intermediate segment and a third, distal
segment extending laterally toward the die recess from the second,
intermediatelsegnveat; fiauielcogivtayendispogea ey, girtpasta pegtimmofxtending
the core membe[aﬁ&aﬁ%ﬁ a"gff?&% %gr%%frggé%?%ea %el &Iﬁ}lqgtglfn[fgglglg segment and
recess and extending from proximate the die recess over the at least one
flange member to thiedthdisialdisgataegriendiine teefalmdeavptdrdiftyisfrecess from the
conductive trace?e%?%??ﬁgrﬁl\é%l:i&@es%%%ﬁﬂiC layer and extending from

a

proximate the die recess over the at [€ast one flange member to the 20
third, distal dedentrtnt fheeectisacsericondacionsdie havirg sof dbtiveosumzaaber on a

bearing a plura”%ﬁfapé) ﬂgegg?%&%eﬂgﬁqocation of the die recess and extending from

proximate the die recess over the at least one flange member to the third,
distal segment thereof; and
a plurality of conductive traces disposed over the dielectric layer and extending
from proximate the die recess over the at least one flange member to the
third, distal segment thereof;
a semiconductor die having an active surface bearing a plurality of bond pads disposed
with at least a portion thereof received in the die recess; and
a plurality of conductive elements connecting bond pads of the semiconductor die and

conductive traces.

24. The semiconductor device assembly of claim 23, wherein the core

member comprises a metal or metal alloy.

25. The semiconductor device assembly of claim 24, wherein the metal or

metal alloy comprises copper, aluminum, an aluminum alloy or an iron-nickel alloy.
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with at least a portion thereof received in the die recess; and a plurality of
conductive elements connecting bond pads of the semiconductor die and
conductive traces. 25 24. The semiconductor device assembly of claim
23, wherein the core member comprises a metal or metal alloy. 25. The
semiconductor device assembly of claim'ﬁ, ‘wherein the metal or 30

metal alloy compyises copper, aluminum, an aluminum alloy.or an . .
ron-nickel Gloy. 5. BRI uiandevice e holicerddim £ whtiein g die recess
whefehe hediverebesseeikitisa carponemigereosioes fiva thackoessherédiodt least one
a fifliatnthé%ne%‘ssran% ftkalleS eactolr?(?ﬁ% one, f;giglgees Smember is of a second, lesser
thickness. 5 27, Thé semiconductor c{lewce assembly of claim 26, wherein

a surface of the at least one flange member is coextensive with a surface

of the portign of ¢, core, ember LWHICH NG 6 1ecqsseRldes:28n TMurface of
semiconductor device assemufy of c?alm , wherein t%e 111

serthicandstorndiélim substaritally compietbly vadevedriaithiof tthe gigtion of the core

recrtlalse%[.lb?_e?.ir]'rvlv %%'P{g%ndu%té)srsqees\{'&ee assembly of claim 23, further

€ IC . . .
comprising: a plurality ot discrete conductive elements disposed on
conductive traces of the plurality of conductive traces proximate the die

recess angg’"erﬁ% At dé"n%%%‘érrn%é%%“%t %ams a&leagﬁéf%ﬁ‘eikif‘%herem the
member. 30. The semiconductor device assemi)y of claim 29, wherein at
leastsmoa wordlictivetbatesi di tvephleadity ot cord votiva thecdis extessd

between at least one discrete conductive element of the plurality of

discrete conductive elements and the 20 third, distal segment of the at

least one A2nge Termberc@duThe dericonsucbdy devieenadsdmithgofomprising:
C'ab[“ﬁ%@rafé{ hef %ﬂ@%‘i‘i‘@g Au 89St AR AREHY o%’éEF%q{“QoﬁHf AR Wces of the
core membeér between the die recess and an exterior surface of the core
member. PBIGRILT e semivotisiectacdeitexang@mibly dicleines8landhensin the first,

the di t ' f
e die re%ﬁ%%ﬁ%g%ﬁeﬁ%ﬁdﬂx RN {2150k MSHIRE! from one

surface t miconductor

30. The semiconductor device assembly of claim 29, wherein at least some
conductive traces of the plurality of conductive traces extend between at least one
discrete conductive element of the plurality of discrete conductive elements and the

third, distal segment of the at least one flange member.

31. The semiconductor device assembly of claim 23, further comprising at
least one aperture extending through the core member between the die recess and an

exterior surface of the core member.

32. The semiconductor device assembly of claim 31, wherein the die recess
extends partially through the core member from one surface thereof, the semiconductor
die is received in the die recess with the active surface thereof facing a floor of the die
recess through which the at least one aperture extends, and the at least one aperture is

sized and configured to expose the plurality of bond pads of the semiconductor die.

33. The semiconductor device assembly of claim 32, wherein the plurality

of conductive elements extends through the at least one aperture.



die is received in the die recess with the active surface thereof facing a
floor of the die recess through which the at least one aperture extends,
and the at least one aperture is 30 sized and configured to expose the
plurality of bond pads of the semiconductor die. 33. The semiconductor
device assembly of claim 32, wherein thé %ﬁu‘rality of conductive elements
extends through the at least one aperture. -26- 34. The semiconductor
device assembly of claim 33, wherein the plurality of conductive elements
comprisesS#vire Bordserbiddndilteseimicanalisetoblyeviod assdmbhhefettaihe plurality
:’>4,01‘fucr(t)krll%{1 go\r]répeliiesriﬁgfl Crgr%s%oefsdvive}g tric,material filling the at least one
aperture and covering he Wire bonds. 56, The semiconductor device
assembly of claim 23, wherein the core member consists of a single

s structure. 10 37-he semisondycto device assemiy 9Leloin 28 wRelSorising «
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the die recess ex rough the core memberfrom one Surface

theneos 1o dredtherc opposiadiBuriabe atHensodranabtinensemit omdurotg titievse bonds.
received in the die recess with the active surface thereof facing away

from ends of the plurality of conductive traces proximate the at 15 least

one apertife. 38TTihegamicoindiuctaledavicesassbinbdyf aflalmin?37wherein the core
Wh%rerilﬂjgh% (R{yrs%i%/f &)Ei ped#%iverglements extends to a side of the

t . .
pIura‘?ltyo conductive traces ac(fnlglzj the semiconductor die. 20 39. The

semiconductor device assembly of claim 38, wherein the plurality of

conductive-glem iﬁ%%ﬂnl%% ﬁéﬂ@&%@%ﬁ%&@;ﬁ}}?@& §9%in the die recess

device assembly o wherein the secon intermediate
segrfendofhilva gt thasponadahegefrnenobesedansribesaintaengegher, opposing surface

Segg%?&tf S g{%‘{&&&&?ﬁiﬁr t*ré’éé’?%ﬁ‘%tf&l%rﬁ?e”}ﬁ%@?s q;}?tlmil’i(?'active surface

distal segment of the east one flange member. 41. The semiconductor
devivecat Jeminyavfagl diron2 3ndh efeinetipdithlry, @0cdistedtsey meaes afrthemate the at
at Iﬁﬁg&{éeaggﬂgl%member extends over a portion of the core member in

which the die recess resides.

38. The semiconductor device assembly of claim 37, wherein the plurality
of conductive elements extends to a side of the plurality of conductive traces facing the

semiconductor die.

39. The semiconductor device assembly of claim 38, wherein the plurality

of conductive elements comprises wire bonds.

40. The semiconductor device assembly of claim 23, wherein the second,
intermediate segment of the at least one flange member comprises an arcuate segment
extending between the first, proximal segment and the third, distal segment of the at

least one flange member.

41]. The semiconductor device assembly of claim 23, wherein the third,
distal segment of the at least one flange member extends over a portion of the core

member in which the die recess resides.
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-27- 42. The semiconductor device assembly of claim 41, wherein the
third, distal segment is secured to the portion of the core member in which
the die recess resides. 5 43. The semiconductor device assembly of
claim 41, wherein the at least one flange member and the portion of the
core member in which the die recess residds define a void therebetween.
44. The sgmicongiuetor devics assembly of,claim g3 herein e 84ICast e g,
10 one flange member comprises two ﬁange members ex ending on
opposin g eites 0f asqourtdrntofibeeponiomeimbe corevnich itie idisviedesbe die recess
resides. 45. The semiconductor device assembly of claim 44, wherein the
TCS1ACS, . . . . .

portion of the core member in which the die recess resides is of greater
thickness than a thickness 15 of the two flange members. 46. The
semicondygtor dgyice %%%H?f%é&é’rf 8!3%'{&2%%%%'?5% SIS %&pé‘%éﬁt the at least
one conductive via extending between a conductive trace of thé plurality
andbdlaige recesseanddtieequmd ootivethicacerésncomhecte dvtodh¢he die recess resides
ser(rlﬂcfonducto& ie tgrgugh the at 20 least one conductive trace. 47. The

C mec? V(fl CIrebetween. . .. .
semiconductor device assembly of claim 23, further comprising a plurality
of discrete conductive elements disposed on conductive traces of the
plurality of condyfive (Faces.Uer (e 10, SRl SPTIEN OfNG AL I8AShe at Teast
one flange member. . The semiconductor device assembly of claim
23 ohatflengompnibigcanipyieesofvanifebgspivarobety ctiendiatenal eispeisgdsides of a
on sondhicivpdrases,elieRlalibn plagadudlivelages over the third,
distal segment of the at least one tlange member.% . The
semiconductor device assembly of claim 23, wherein at least one interior

surface dgfining £ ' icopductor.die. .
resides isg%bvere %V\%t%% f}%?e&f @%gﬁ%ﬁg%ﬁ;‘%ﬁgﬂ%g&%&%@ﬁ%m the portion of
serthicsntuctonbevisevhsde thbifiofataimnregddeshe efigttatediiadamss ihan a thickness
filleﬁ ?HQHQSI mﬁ%eﬁgﬁ%gyctor die with a dielectric material at least to a

leve

to cover a portion of sides thereof.

46. The semiconductor device assembly of claim 23, further comprising at
least one conductive via extending between a conductive trace of the plurality and the
die recess and the conductive trace is connected to the semiconductor die through the at

least one conductive trace.

47. The semiconductor device assembly of claim 23, further comprising a
plurality of discrete conductive elements disposed on conductive traces of the plurality

of conductive traces over the third, distal segment of the at least one flange member.

48. The semiconductor device assembly of claim 23, further comprising a
layer of anisotropic conductive material disposed on conductive traces of the plurality

of conductive traces over the third, distal segment of the at least one flange member.

49. The semiconductor device assembly of claim 23, wherein at least one
interior surface defining the die recess and on which the semiconductor die resides is

covered with a layer of dielectric material.
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5 51. The semiconductor device assembly of claim 23, wherein the die

recess is of sufficient depth to entirely receive the semiconductor die

therein, and the die recess if filled with a dielectric material to a level

sufficient to cover sides of the semiconductor die and extend completely
thereover. 10 52. A method of forming a sebriiconductor device assembly,
comprisingy proyiging.a dielaetic quer having A plurality 06eONGUEtNEL e recess
traces thereon to a surface oOf a core base comprising an € ettrica]i?y and
themnféllydcandudtive seatériglddoronidg aniie rededscindheatarelbadedsom a level to
a 535{1%?% th%%%f qp%?essi éhe%ﬁielectric layer; 15 forming at least one

flange member of réduced thickness in the core base adjacentto and

extending laterally away from the die recess; applying a dielectric material

over at leagt oneyriace ofthe die J8sess; and, ROSONIG anELOME e recess
device at least par |afl‘§/ Within the die recess. 20 53, The mathod of claim

52 isustherftorapridipghs eecting heclaetridadlpecandotivbrehal ldicahdutvend the die
maetial t somprizs,e msigkormetal v, o4 Themeihodof a8 uides of e
further comprising selecting the meta? or metal aIYoy 0 comprise copper,
alusaimgomdaetatutnorhealioydaoapietsiyniokebatoy. 25 55. The method of

claim 52, wherein providing a dielectric layer having a plurality of

conductive traces thereon comprises disposing a dielectric layer on the

surface ofthe coferetbed biiftketide positing aduooulstives rtanizllyo noingrising:
dielectric. layer. [ i rti ' i jakht fine

e B S B e S 4 0 srtuce
wherein pebviding bastialentpidsiagemidedtiical bl aralithesmediydwodvstivgomgterial;
thergan EPRHSGSAANGING.A R SEllC lRyer N aYAg. AIRIAIPSfposite the dietectric
conductive traces thereon to the surface of the core base. 5 57" The

method ofayaim 52, further comprising forming the core base on the
cielGeifigaahy 8h1eAshons h HaclPlGRRIRGANLAIRHOESS hase adjacent to
plating. 58. The method of claim 52, wherein forming the die recess Is

effected byndteréestiopéatsiadiyimgayfilingthardicciespsical etching.

applying a dielectric material over at least one surface of the die recess; and

positioning an electronic device at least partially within the die recess.

53. The method of claim 52, further comprising selecting the electrically

and thermally conductive material to comprise a metal or metal alloy.

54. The method of claim 53, further comprising selecting the metal or metal

alloy to comprise copper, aluminum, an aluminum alloy or an iron-nickel alloy.

55. The method of claim 52, wherein providing a dielectric layer having a
plurality of conductive traces thereon comprises disposing a dielectric layer on the
surface of the core base, blanket depositing a conductive material on the dielectric
layer, and removing portions of the conductive material to define the plurality of

conductive traces.



10 59. The method of claim 52, further comprising forming at least one

aperture from a floor of the die recess through the core base and the

dielectric layer. 60. The method of claim 59, wherein forming the at least

one aperture is 15 effected by at least one of drilling, milling, and

chemical etching. 61. The method of clarn‘?%g, wherein forming the at

least one gperturg_further comprisesJgcating and configuring the at least .
oo apertai 10 S oS BB o7 s e P L 0 i Bt havine o
in thledigyectsonmdithtar acibes sheface Qhtpieseofafitcinga dlabeloftie thger having
recess, G2 J0e elfiod al.claim, &, Juriher, comprising dispgsing the

eleltronic device at leas par |aeﬁy Within the die recess With an active

surface thereof facing the floor of the recess and bond pads thereof

5 &xposed throughyihe %E!ﬁ@é”to‘%“%‘?ﬁ%%eé%r?urﬁ? G%OTh%sﬁEFt?Ord (i)rflgf?)iénc%%é base on
ting at le the bon ads to at
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further comprising connec ast some o eas
sorthe diclaetpiuligléy bof @daaiictivectralees obdiclfletme thod:colaliensgBating.
wherein connecting at least some of the bond 30 pads to at least some of
the plurality of conductive traces comprises extending wire bonds

therebetw@®n. -30hetBethiod niatlhod 62 cerdd fdumtivey dordprisiengs is effected by at
disposing a gi lectric material withi r’%} t one aperture and over the
Wir%%%g%g.o grﬁ%ﬁeg’mneut flcr)l(ﬁliz’oafnéilz(Elllflr% ga?/vlge@ié% forming at least one

flange member 5 comprises forming a flange member by removing

material figyh therGere, s, Sf MGINIPSRRSHIARSLEUMAS, at teast one

wherein removing material from the core’base is e e astone

of dnfiingeriting fndreHeheicad etcerinthro0gh8hT kermetbroandftbiadhelserric layer.
wherein applying a dielectric material over at least one surface of the die

recess comprises applying a dielectric material by chemical vapor
depositiorfOsprayihg, disposing dprefdPmetcaitaeterivingtbaaltsegshent aperture is
an . The 52 r comprising
be%ﬁ%éggg%?%%%gﬁ geglgéér@ @@g&ggg%ﬁé?%e%g%%mm the die

recess to dispose a distal portion of the at

61. The method of claim 59, wherein forming the at least one aperture
further comprises locating and configuring the at least one aperture to expose bond
pads of the electronic device to be received in the die recess with an active surface

thereof facing a floor of the die recess.

62. The method of claim 61, further comprising disposing the electronic
device at least partially within the die recess with an active surface thereof facing the

floor of the recess and bond pads thereof exposed through the at least one aperture.

63. The method of claim 62, further comprising connecting at least some of

the bond pads to at least some of the plurality of conductive traces.

64. The method of claim 63, wherein connecting at least some of the bond
pads to at least some of the plurality of conductive traces comprises extending wire

bonds therebetween.
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least one flange member proximate the die recess. 70. The method of
claim 69, further comprising securing the distal portion 20 of the at least
one flange member to a portion of the core base in which the die recess is
formed. 71. The method of claim 52, further comprising disposing discrete
conductive elements on conductive tracés 8f the plurality. 25 72. The
method of glaim #7, wherein forming atdeash 9ne fange Member, wing o diclectric
comprises forming two flange members on opposing stdes 6f the*die
recesserid witlemtiethao tbaft clacmae2iundwreéiovthra et evieckssdis formed
before the at 30 least one flange member. -31- 74. The method of claim
52, wherein providing a dielectric layer having a plurality of conductive
traces thepéon tolasurédoaloffactare base/benriprivingiag aelkattically Bamgie member
thermalll\{ cor%ductivearﬁaterial IS %ffe%ted befare the die J?ces%%n% t@gasaé

claim 94r
further comprising at least partially filling the die recess with a dielectric
material r therelectronic device is positioned aj least partially . .
thorowiinty 10 78 et o it S 8, PR AT s matrial from
sultktretes twomprisfagteproyiditg s corebdisBing aniBiegtricdithandal etching.
thermally conductive material, removing material from a surface of the
core base to form a die recess; and removing material from the surface of
the core bae to Thamftaimgk of ehiive 2o fvketatedpilFittickdedscatjaveterial over at
to e ing. laterally.away fro rtio he ¢co i .
o P TR S AIE M B chemica
distalpportepesiciothesfrasigenbspbeingte extdndtodvdidicheipontiderief thrgment, and

cor e?@(ﬁ?tljlba% [ e die recess 20 therein. 78. The method of claim 77,
furtﬁer com \fsg%ﬁ%ﬁolding the distal portions of

69.  The method of claim 52, further comprising bending a portion of the at
least one flange member remote from the die recess to dispose a distal portion of the at

least one flange member proximate the die recess.

70. The method of claim 69, further comprising securing the distal portion
of the at least one flange member to a portion of the core base in which the die recess is
formed.

71. The method of claim 52, further comprising disposing discrete

conductive elements on conductive traces of the plurality.

72. The method of claim 52, wherein forming at least one flange member

comprises forming two flange members on opposing sides of the die recess.

73. The method of claim 52, wherein the die recess is formed before the at

least one flange member.
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the flange members to extend over the portion of the core base having the

die recess therein. 25 79. The method of claim 78, further comprising

securing the distal portions of the flange members to the portion of the

core base having the die recess therein. -32- 80. An electronic system,
comprising: a processor; and memory; whertein at least one of the

processor,gnd the,memeny comprises 2 semiconductor e, §3088MAN: having a
including: an interposer sugs(fra e, comprising: a therma I%/ and e ec]trlcaYI%/
copliwciive ofreandimbier comprishegea die recastconffguredreo skeasimprising an
parial iRt MR R nduct urﬁﬁ'v% t&%{gr'tﬁq A thé"%f h%?%ﬁ?ot%% Hlaenfgaecess and the
member incfuding atirst, proximal segment extending laterally away from
theatleast casSltm gesecorhdy mtefonediite segment and a third, distal

segment extending laterally toward the die recess from the second,

intermediate segment; a dielectric layer disposed over at least a portion of

the core miémbeilba mel®dufataithéde divhbposie@ikoativiecositiperdily filling the
recgesgnd extending fom; proximate, e gie r&%@ﬁén%’e NSRS ANRA at least
flange member to the t |rcf, distal segment thereof; and a pfurallltfo?

compducaile tracegttlisposed over the dielectric layer and extending from

proximate the die recess over the at least one flange member to the 20

third, distal segment thereof; a semiconductor die having an active surface

bearing a Muralitf ofstrd peldSdisposed ith andedstragortionntwpesér substrate,
recg%%qiisq the die recess; and a plurality of conductive elements

connecting bond pads of the semiconductor die and conductive traces. 25
providing a core base of an electrically and thermally conductive material;

removing material from a surface of the core base to form a die recess; and
removing material from the surface of the core base to form flange members of reduced
thickness adjacent to and extending laterally away from a portion of the core

base having the die recess therein.

77. The method of claim 76, further comprising folding distal portions of the
flange members to extend toward the portion of the core base having the die recess

therein.

78. The method of claim 77, further comprising folding the distal portions of
the flange members to extend over the portion of the core base having the die recess

therein.

79. The method of claim 78, further comprising securing the distal portions

of the flange members to the portion of the core base having the die recess therein.
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81. The electronic system of claim 80, further comprising an input device
and an output device.

-32-

80. An electronic system, comprising:

a processor; and

memory;

wherein at least one of the processor and the memory comprises a semiconductor die
assembly, including:

an interposer substrate, comprising:

a thermally and electrically conductive core member comprising:

a die recess configured to at least partially receive a semiconductor die therein;
and

at least one flange member including a first, proximal segment extending
laterally away from the die recess to a second, intermediate segment and
a third, distal segment extending laterally toward the die recess from the
second, intermediate segment;

a dielectric layer disposed over at least a portion of the core member on a
surface thereof opposite a location of the die recess and extending from
proximate the die recess over the at least one flange member to the third,
distal segment thereof; and

a plurality of conductive traces disposed over the dielectric layer and extending
from proximate the die recess over the at least one flange member to the
third, distal segment thereof;

a semiconductor die having an active surface bearing a plurality of bond pads disposed
with at least a portion thereof received in the die recess; and
a plurality of conductive elements connecting bond pads of the semiconductor die and

conductive traces.

81. The electronic system of claim 80, further comprising an input device

and an output device.



