-1- METAL CORE FOLDOVER PACKAGE STRUCTURES. SYSTEMS | NCLUDI NG SAME AND
METHODS OF FABRI CATION 5 TECHNI CAL FI ELD Enbodi ments of the invention
relate to chip-scal e packages (CSPs), stacking integrated such CSPs in a
mul ti-chip nodule (MCM structure in a package-on-package (POP)
configuration, and nethods of form ng such ppckages and structures. 10
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One type of integrated circuit (IC) or semiconductor die package is referred to
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as a “chip scale package,” “chip size package,” or merely “CSP.” These designations
20  relate to the physical 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



die of the chip scal e package. The interposer substrate for a chip scale
package may -2- conventionally conprise a flexible material, such as a
polymer (i.e., polyimde) tape such as KAPTON(r) tape, or a rigid material,
such as silicon, ceramc, glass, BT (Bisnmaleimnmde Triazine) resin, or an
FR-4 or other fiberglass |lam nate. The external contacts for one type of
chi p scal e package include solder balls or other discrete 5 conductive
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VSMPs above the carrier substrate is unacceptable for compact applications where
20  vertical height is an issue and, for other applications unacceptably 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
25 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, etc.) of the packaged end products increase. For example, on average
there is approximately a ten percent decrease in packaging component volume for every
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 industry



30 product generation, as conpared to the previous generation exhibiting
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Embodiments of the chip scale package may include a core member formed
from a metal or metal alloy and having at least one portion partially folded over itself.

20  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 VO arrangement into
array-type chip scale packages. Yet a further advantage of the various embodiments of

25  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.

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

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 nmethods of fabricating
such packages including, by way of exanple only, ball grid array chip scale
packages. 30 One enbodi ment of the invention conprises an interposer
substrate that includes a core nenber. The core nenber provides, anong
others, a die attach area for receiving a gem conductor die and at |east
one fol ded flange nenber that extends both laterally away from and back
toward and abov C ) y be
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devi ce assenbl Ya leas?partlally supported by the flange members. The routing structures may include
conductive traces that provide electrical communication paths to locations proximate
20  the bond pads of the semiconductor die. The conductive traces may also 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
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 semiconductor die with a plurality of bond pads on
30 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 superinposed manner. The conductive interconnects may he
used to provide electrical comunication, as well as thermal conduction,

bet ween the stacked sem conductor device assenblies. Yet another enbodi nent
of the invention includes a chip-on-board (COB) sem conductor device
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Systems including one or more semiconductor dice packaged in accordance
with one or more embodiments of the present invention 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.



FIG 1 is an enbodi nent of a Board-On-Chi p package-on-package assenbly
according to an enbodi nent of the present invention; FIG 2 is an enbodi nent
of a Chi p- On-Board package-on-package assenbly 25 according to an

enbodi nent of the present invention; FIG 3 depicts an enbodi nent of a
sequence of acts in a nethod of nmanufacturing a Board-On-Chip assenbly
according to an enbodi ment of the present_ginvention; FIG 4 depicts an
enbodi ment of a sequence of acts in a nethod of 30 manufacturing a

Chi p- On-Board assenbly according to an enbodi ment of the present invention;

and FIG 5 depicts a bl ock di agr am of a system i ncludi ng sem conductor dice
packaged i n accordance w MOBFe FOR GARRYENGIN FaESINFENR®ONr esent
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15 central recess 108 thereof with bond pads 110 of sem conductor die
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al so be sui tablcgntrnF trgcreissall& thEe?'e(::o \?ighnbond pads 110 of semiconductor die 104 exposed
through at least one aperture 112 configured as a groove or slot extending through core
member 106 from central recess 108 to an opposing surface thereof. Core member 106
may comprise, by way of example only, copper or Alloy 42, a nickel-iron alloy.
Aluminum and aluminum alloys may also be suitable materials. Each BOC
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 the exterior surface of dielectric
layer 126 to terminate at terminal pads 130 on the opposing side of the BOC
25  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
30  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 sem conduct or device assenbly 102 may further include a dielectric |ayer
126, such as a polyimde layer, surrounding aperture 112 and extendi ng over
t he opposing surface of core nenber 106. Conductive traces 128 are di sposed
over dielectric layer 126 and extend from | ocations adjacent aperture 112
around the exterior surface of dielectric-7-ayer 126 to term nate at
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fromrecess 10&d® 4 hﬁleE)otf eoleay aQiot,t treottiere biepé hiacing aly@ensida6 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
conductive traces 128 disposed on dielectric layer 126. In the example shown, bond
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
25  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.
30 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



adj acent ends of conductive traces 128. The at |east one aperture 112 may be
a single hole, a series of holes, a slot, or other shape havi ng di nensions
t hat expose bond pads 110 on the active surface of sem conductor die 104

t her et hrough and enabl e 20 conductive elenents 132 to be extended between
bond pads 110 and adj acent ends of conducgive traces 128 di sposed on
dielectric layer 126. In the exanple shown, bond pads 110 extend in

parall el rows by (angwmichlt‘r@ns‘depcsﬁioho(ca\/m)eptoeedsi nereofitt®egrapbionploctser sprali e 104
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dielectric layer 126 under thermal cycl |n8 i nduced stress. The core nenber
1%

106 may al so eNdshihat thedfiraee membar [Q66 digidel gy ¢ryto OﬁmSéﬁn#ageraP@aqewf the core
transferripg HE%%J f(%”an%&ﬁ%)zsgﬂsog,gﬁﬁﬂgk&heq' fie 9 lg&cﬁﬁk% ﬁ)gng{h'elofashl ﬁq her,

the core nenber roun Ias pl ane, eIdlng
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cent ral porti offtndPbbrs BB RREn S Y ST Lorpo P LR FBFT ShHEHS coess
108 resi des. Eﬁa@gﬂeflﬂ WigIE 1ﬂﬁffb,&fxte$@§fntd@&1rb?dl§t@lrsié”gﬂent which extends back toward,
and over, the upper surface of the central portion of the core member 106. If each
20 flange member 106f is folded in this manner, flange members 106f may form
voids 120, flanking the central portion of the core member 106. The voids 120 may
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).
25 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,
30  break, or otherwise fail as it is folded over the core member 106 with the flange
member 106f to which it 1s secured.
Conductive traces 128 and conductive elements 132 provide electrical

communication between the semiconductor die 104 and conductive elements 134,



such that the flange nenber 106f is fol ded over to oppose an upper surface
of the core 15 nenber 106 and may optionally be secured thereto. Described
in another fashion, a first, proxinmal segnent or portion of each flange
menber extends away from recess 108 to a second, internedi ate segnent or
portion thereof conprising an arcuate seggent which, in turn, extends into
a third, distal segnent which extends back toward, and over, the upper

surface of the @it aliAALH! Wmlunfliford By IR 106¢ '}mﬁ%ﬁﬁ\%c?& kagge
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sem conduct or devi ce assenb 02 stacked thereon or” thereunder,

carrier substra@reiusmhnasn@ pr| nted circuit board, or to ot her hi gher-l evel
packagi ng. Further, .at |east conductive trac

Ponnect od thr ough 508 ebARtePAve s mSut FG: i SubeF 67 ayibe Tk eEin e
core nenber 10&1Hsan@51m~dﬁe:aamagﬂdamm odtier BOCQ agicitidasiopliane. asEepitlise 102 as
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and between package-on-package assembly 100 and higher level packaging. If the

20 conductive interconnects 134 and dielectric layer 126 are thermally conductive, 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.

25 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

30 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



ot herw se perforating dielectric layer 126, followed by filling with any
suitable conductive material. One or nore BOC sem conductor device
assenblies 102 may be stacked in a substantially vertical manner w th ot her
BOC sem conductor device assenblies 102, as 15 illustrated in FIG 1. The
conductive interconnects conprising discrg e conductive elements 134 of each
BOC sem conduct or device assenbly 102 enabteée el ectronic conmmunication and

mechani cal secul: ment bet me ondu tor devi ¢ assenbl,i 102
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Core member 206 may have at least one flange member 206f (two opposing
flange members shown) extending from a central portion thereof proximate a die attach
area thereof in which recess 208 resides. Each flange member 206f may be formed

20  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,

25  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

30  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



so that the core nenber 206 does not delam nate fromthe dielectric |ayer
226. The core nenber 206 may al so exhibit good thermal conductivity, which
may aid in 10 transferring heat fromthe sem conductor die 204 to the
exterior of the assenbly. Further, the core nenber 206 nay be enpl oyed as a
ground or a shielding plane for the sem-<ldnductor die 204. If core nenber
206 is used as a ground plane, an electrical connection nmay be effected

bet ween t he sethecoohdermdgradsli2é0 20posed chlangr ivonepposing 206phenaliedges bamg ehoavmpl e, a
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di sposed upon an active surface thereof. One exanple of such sem conductor
die 204 as il 8&4srA0ed anmppasr spmilyralp hal dessobrs gt depigigd dvidpseaert to the
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apertures 226a, as shown in broken lines, in dielectric layer 226. Conductive traces 228
provide electrical communication between the semiconductor die 204 and conductive

20  interconnects 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

25  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

30 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, thernoset or

t hernopl astic adhesives, or other adhesives known in the art. Dielectric
| ayer 226 may al so be flexible as well as thermally conductive. The
flexible dielectric layer 226 may exhibit sufficient elasticity such that
it does not crack, break, or otherw se fa|5 as it is folded over the core
menber 206 with the flange nenber 206f. Cde suitable material for
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discrete Condugstse%glies 202 as well to a carrier substrate such as a printed circuit board, or to other
higher-level packaging. If the conductive elements 234 and dielectric layer 226 are
20  thermally conductive, 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,



el ements 234 are enpl oyed, they may conprise a netal, an alloy (including,
for exanple, solders), a netal or alloy-covered nonconductive el enent, a
conductive epoxy, or a conductor-filled epoxy, by way of exanple only. The
di screte conductive 5 el enents 234 or other interconnect structure may al so
be thermally conductive as well. As shown;with respect to the connections
bet ween the upper and | ower sem conductor device assenblies 202 in FIG 2,
use of discretey [ [ n
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process. Cavity 308, which may form a recess 108 for receiving a semiconductor

20 die 104, as seen in FIG. 1, may be formed in the core base 306p by mechanical
techniques, such as milling or chemical techniques, such as a masking, patterning and
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,

25  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

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 techniques, such as drilling,



or alloy core base 306p, a precursor structure for the formation of a core
menber 306, -13- disposed on a dielectric |ayer 326 which, in turn, is

di sposed on a thinner conductive l|ayer C. Metal or alloy core base 306p may
be formed, by way of exanple only, by electroplating or electroless plating
and may be of, for exanple, 500 pmthicknesg. 5 Metal or alloy core base
306p may be adhered to the dielectric |layer 326 by a bondi ng agent (not
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may be selected to provi access
and the exposed portions of the dielectric layer 326 in the area of the walls of

trench 309. The dielectric layer 324 may be applied by a chemical vapor deposition
(CVD) process, stereolithographic process, spray process, or other suitable methods

20 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

25  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

30 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.



30 therethrough to bond pads of a sem conductor die disposed active surface
down in cavity 308 and to provide sufficient clearance for a capillary of
automated wire bonding equipnment to join bond pads (not shown) on the

sem conductor die with conductive traces 328. The trench 309 nay be forned
by nechani cal techniques, such as drilling,-t54- chem cal techniques, such
as a masking, patterning and (wet) chem cal etching process, or other such
nmet hods of form ng caw wiredohdiag pascessk oOWTAR ptdeessatray ble‘llaa@msfcﬁ&&l’sr connect
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conductive elements 334 on conductive traces 328.
Segment 301e of FIG. 3 illustrates a completed semiconductor device assembly
20  after the flanges 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
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 greater than the
yield strength of each flange 306 in the fold area, the flange 306f may be caused to
30  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



trench 309, unless dielectric |ayer 324 is already adhesive in nature.
Alternatively, the bonding agent may be applied to the sem conductor die
104 in the formof, for exanple, LOC (Leads On Chip) adhesive coated tape
segnents, and used to form 30 dielectric |layer 324. Sem conductor die 104
may be positioned within the cavity 308 by a pick and place apparatus
using, for exanple, a vacuumquill, or othes_ by another suitable technique
known in the art. -15- A wire bonding process, or a TAB process, may be used
to form or Conmﬁeﬁloﬁg%&i%w% ﬁie%m%é f3Rges 08F MoRD nRVingeaAvdy ﬁ&mhefupf)é}e
bond pads 110 on the sem conductor die 104 through the trench 309
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Conductive layer C is a precursor structure used to form conductive traces 428
that terminate at terminal pads 430, which may be formed by the aforementioned
masking, patterning and etching after conductive layer C is applied or blanket-

20  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

25  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

30 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



25 understood that the length of flanges 306f as depicted are not to scale.
The folding process is a sinple nechanical process, and effected using
conventional trimand-form equipnment 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 greaterlfhan the yield strength of each
flange 306 in the fold area, the flange 306f may be caused to 30 remain in
its fol ded posi tupper snifateswf combicusetrats 42%opdiedghmggneperi@yesiddnal I gavibyold8ver
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removed in the process to form the flanges 406f may be substantially sufficient to
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 during formation of
cavity 408. A dielectric, passivating layer 424 may be disposed on the floor of

25  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

30 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



Segnment 401b of FIG 4 illustrates an internediate act in the manufacturing
process. Cavity 408, which may forma recess 208 for receiving a

sem conductor die 204, as seenin FIG 2, nay be fornmed in the core base
406p by nechani cal 25 techni ques, such as mlling, chem cal techniques, such
as a masking, patterning and chem cal (meq%_etching process, or other
suitable nethod of formng cavities in neta as known in the art. The
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ductility need to plastically a portion of each flange 406f back
toward 10 the @eB®4.al portion of core base 406p, as di scussed bel ow.
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adhesive in nature. Alternatively, the bonding agent may be applied to the
20  semiconductor die 204 in the form of, for example, LOC (Leads On Chip) adhesive
coated tape segments. Semiconductor die 204 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
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



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 nenber 406, as discussed below Segnent 401c of FIG 4 illustrates
anot her, optional internediate act in the manufacturing process, if
dielectric layer 426 is renoved during forngtion of cavity 408. A
dielectric, passivating |layer 424 may be di sposed on the floor of 25 cavity

408 of core nenRefnMRRaditior ARt deBR@nkYotoroMER04.NQ diBlebdic Rhcdpathitys 140&ich Bhe
dielectric layer 424 nmay be applied by a chenical vapor deposition (CVD)

proc ejssI st er e pedesi aprnpeungy @é!eb%dlﬁmﬂﬁﬂji within dlecat ity $081edreipes Ithamback side
oty drsposad oA REESH sefficonidais it Al Pyl Here SRR BERIAIS wibl

a prefor rred d| elagbbtopelytmapmapbe tinployedyor potauoldingloy a3ékimmmglobne1denchpsue1tlbmer
i nst ance, di el ect r| c lay 424 el ectri cal hgcé%fol ates a em conduct or

die 204 pl ac o PRBE b AlEPMs EORUTHETYE Ty b PﬂBbr‘? uPled %zé%tmaﬂa@ %e

formed, using cepyeditidPstaliscRicinatedveeliticatld@s4 oh BoietivatiRbests i c | ayer 424
for extendi ng conductive el ements 432 (see segnent 401d of FIG 4) from

semi conduct or -18- dSegmau 4t QfHﬂGuﬁp‘eqﬁtréfﬁﬁegormPle@éﬁ@ﬂ@@ﬂd}@tof dedesasaongdly | f a
f d diel 424
prerorme | € e%h&'t h%pg%]s 9561‘ é ki o&'e mgxgg%r?lbg%flveolgeeﬁ 'fc?hcecf%\{& e tgly & thé Fo %% ed

apertures 426a nay ‘herern stereo ograp I's enp
to formdiel ect rme@nbleayeﬂs t04Matldn|§l®rc&|ilﬁﬁtE whes 4086 eestimy atibin domragedith mnghitnad

during activation or djsposition he photo nd|n

specific stéseoPPFﬁBngﬁﬁFdn?@%ﬁHB&UE) égPl%ﬁfhén§FRv3“H$:E%Wdﬁﬂ?ﬁhe
layer Cis confaigu, eghidid meepﬂbﬁrrmd@&a@mwaﬁ% f618Vik béﬁn%@&e@dﬂ&)d&ﬁmtﬁ@l@%ﬁt or
die 204 electrically connected thereto for %round or bias purposes, an

aperture (not slkbtirses 396fas depieted allelﬂ?t tosetipedhd fﬁ’éjﬂltlmem@%éks assigglegpechanical
sem conduct or Ip?%ggél aHEyefx% te rIPSYA g&]\}e a?ltrﬁe t tIA é@ ?m%gtélb?zﬂé)PfYFnI% _al_o

dielectric |aye een & enoved, ayer
ei t her i nstance beadig®fuderciti oreubs"tammnyduedrohe ﬂllsﬂal emli etpmcy flaagt €06f0as knosalider

paste, may be used t eff ct a nd. el ectrical nnecti o ththe
back side ofl?seMfc¥hd Y‘Eﬂé G “g%é"é?raﬁ’f iyy grFAten thag the y@‘fF‘F%ﬂ’r&
positioning a 5%&0@@@9{ e @BI€arR4nWiflaRl 4048MBaf BY ichised Q8 r&haifQh Qis"RMRET
406. A bondi ng agent (not shown), such a$ an epoxy, 15 thernoset or

t her nopl asti c aghstowwitheusgie we of bondia resit @m@nwﬁahowa\@neasbomémg@am@ot

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 flanges 406f, or
20  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
25  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.
30 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 sem conductor die 204 by its back side with
peri pheral bond pads 110 proxinate apertures 426a in dielectric |ayer 426,
unl ess dielectric |layer 426 is already adhesive in nature. Alternatively,

t he bondi ng agent may be applied to the 2029em conductor die 204 in the form
of, for exanple, LOC (Leads On Chi p) adhesive coated tape segnents.

Sem conduct or darel 20difiayonsao phxs iltuspated embbddimants meaycbey effsctetO®ithdny dappiick and

pl ace apparatus_usipg, .for exanple, .a vacuu u%{l, or. ot he .g not her

Sui tabl o techni OB RASRIH 10 SRS of e iRenipn & dsae hyp ey EhicpfolRs Tag
process, may be used to formor connect 25 conductive elenents 432, joining
at | east sonme of the bond pads 110 on the seni conductor die 104 through the
apertures 426a in dielectric |layer 426 to proxinmate ends of the conductive
traces 428 disposed on the dielectric |ayer 426. Al so visible in segnment 401
d of FIG 4 are conductive interconnects in the form of discrete conductive
el enents 434, corresponding to discrete conductive elenents 234 30 of FIG
2 and which, as shown in FIG 2, may be of various configurations. The

di screte conductive el enents 434 may be forned or disposed on enl arged areas
428' of conductive traces 428 di sposed on the dielectric |ayer 426 and
provide, in conjunction wth the conductive traces 428 and conductive

el ements 432, external electrical -19_  comrunication for the sem conductor
die 204. A dielectric encapsulant 414, such as an underfill conpound, may
be di spensed within the cavity 408 to protect the back side and sides of
sem conductor die 204. Alternatively, stereolithographic techniques using a
phot opol yner may be enpl oyed, or pot nolding of a resin, or glob top
encapsul ation 5 using a silicone. Encapsul ation may be effected prior to, or
after, formation or disposition of discrete conductive elenents 434 on
conductive traces 428. Segnment 40le of FIG 4 illustrates a conpleted

sem conductor device assenbly after the flanges 406f of the core nenber 406
have been fol ded over the top of the core nenber 406 to | ocations proxinate
cavity 408, resting and in contact with unthinned 10 portions of core nenber
406. Dashed vertical lines 436, visible in segment 401d of FIG 4, indicate
t he approximate | ocation of the fold, it being understood that the | ength

of flanges 306f as depicted are not to scale. The folding process is a

si npl e mechani ca



process, and effected using conventional trimand-form equipnent 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 its f of lded position without the use of a
bondi ng agent. Optionally, however, a bonding agent (not shown), such as
epoxy, or other adhesive as known izg%;ﬁﬂsrt, may be applied to a portion
of the upper surface of the core ne 6, the surface of the flanges
406f, or 20 both, prior to the folding process. The bondi ng agent may
provi de additional adhesion to prevent the flanges 406f from noving away
from the UBpds deipredée of the core nenber 306. Alternatively, spot welding
may be used to secure flanges 406f to the central portion of core nenber
406. FIG 5 of the drawi ngs depicts, in schematic block form an enbodi nent
of a 25 system 500 Ainrisfetpdbdrgubdirateaatpricing: sem conduct or devi ce assenbly
according to one or, nore enbodi nents of the present invention. System 500
may corrpri@B?rnﬁﬁyMCIB‘Ptr‘CﬂBrﬂ"P&‘iCE‘lVﬁ&’réﬁmeéc%ﬂ’rﬁmgé personal conputer, a
server, a cell JRiOREess BoRReNBlat 1o Phiially AesivehaBhicHRMRlor i diaERE, OF any
ot her system conprising a processor 502 and nenory 508 and, optionally, an
i nput device 504 andndén out put device 506. 30 Wiile the invention has been
described in te of gertainjllustrate enbodi ment s _and variations
Chereof - it wi Pl g O aheeedees i £ s PEO B Frogn S ferd e i) v 1
in the art that theabvglyﬂaﬁlitﬁ@diesedé@sltoSacseédnlai, m@dmeﬁafe@ﬁ%memﬂaammg,

del etions -20- and nodifications to the illustrated enbodi mrents nmay be

ef fected wit hout degistdl seeanent exsendingelatepilyiteward dhesdio preesstiraméheisacad i on as
defined by the ClaiﬂﬁmWQh&ﬂn&%hkﬁM‘ 21 CGAMS Wat is clained is: 1. An
i nterposer substrate conprisifAg: & thermally and electrically conductive
core menber conrplidlaitnglayér diipdsddedes st leani pauibedf the cate rha@nlsdr oparsuifadel y
recei ve a sem conductor die therein; and at |east one flﬁnge menber
including a first, QresaleapPostegiesationst Badiederesnind exignding 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.

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.



away fromthe die recess to a second, internediate segnent and a third,

di stal segnent extending laterally toward the die recess fromthe second,
internedi ate segnent; a dielectric |ayer disposed over at |east a portion of
the core nenber on a surface thereof opposite a |location of the die recess
and extending fromproximate the die‘?gcess over the at |east one fl ange
menber to the third, distal segnent thereof; and a plurality of conductive
traces disposed. over_ the dielectric l.ayer and extendin fromproxinate the
die recess ove%ithejgf”F@Qg?xéﬁﬁu?wéﬁgé"ﬂénﬁ ?e?éﬁ?ﬁ@rgFﬁVFﬁql ugddP  segrent
thereof . Zecelltea detiQInAQ&sF dis Yhgleyah&e@f claim 1, wherein the core nenber
conprises a netal or netal alloy. 3. The interposer substrate of claim 2,
wherein the nmetal or metal alloy conprises copper, alum num an al unm num
all oy or an iron-ni l. I . T i nter u rate of claiml
wherein the digﬁrec§§§1%?*?%%Sgépgwhﬁﬁﬁgé§’@@gggéﬁugﬁﬁg‘portion t hereof of a

first thickpiessityastdidchee dnduerdgtel@maits disgogel onn@ndedtivie$radds of tisesiamtty | esser
t hi ckness. 5. The interposer substrate_ of claim4, wherein a surface of the
at |east one fafSARBICHEIsES proxipatk therlis seeesipndover dher sl Brosfmal seemdrt i on of

the core nenbe%ﬂMEMw&ﬁﬂquﬂﬁggh@nﬁggess resides. -22- 6. The interposer
substrate of claim1, ereinthe die recess is configured to receive a

sem conductor die entirely therein. 7. The interposer substrate of claim1,

further conprisjng: lurality of discrete conductive el enents di sposed on
conduat i ve ©radks of REREEHOH ATESt G RUB aET PR IPHoae SR ¢ L he. di o

recess andeRUEsf thOBlubdlftpbs cdAb@tiviBacERARAbetweEn hiBasdbnd &8&kEtcOne fl ange
menber. 8. The interposer substrate of claim7, wherein at |east sone

conduct i vecongduciive sleptent ¢ighppluradity efdissrete opndiveti vevadermericans thx therdddiblet ween at

| east one discr.et nductive elenent of the plurality of discrete
conductiveseéﬁngrrlrf‘é)rf?hse ag(rge Sw{lgﬁ/aﬂg‘?]&lfe%ﬁ?%tal segnent of the at |east one

fl ange menber.
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 |, 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 .

14.  The interposer substrate of claim 1, wherein the second, intermediate

segment of the at least one flange member comprises an arcuate segment extending



9. The interposer substrate of claim1, further conprising at |east one
aperture extending through the core nenber between the die recess and an
exterior surface of the core nenber. 10. The interposer substrate of claim
9, wherein the at | east one aperture is sized and configured to expose a
plurality of bond pads of a sem conducipr die at least partially received
inthe die recess with an active surface of the sem conductor die facing a
floor of the die recess. 11. The interposer substrate of claim1l, wherein
the core rgervheh tieomst, ploXirddl segméit AAd the ShiFd) dlsthl Segrdedt offihe ai VA bRORGIge
substrate of claim1, wherein the die recess extends partially through the
core menmbéPe®hesEm one surface thereof . 13. The i nter poser substrate of claim
1, wherein the die recess extends through the core nenber from one surface
t hereof to another, opposing surface thereof. 14. The interposer substrate
of claim 1, whdfei nThhétapeensybsirat ef chah &fvehersiegnethird ofistalvegraentlofast one

fl ange nmenper conprises an arcuate segnent extending -23- between the first,
proxi mal ¢ 5%%5@}?&?%%%% PEXIEds OUFT aROgiRaRT ¢ cqf%glea%eq aadichibe || ange
menber. 1%e BR&sikddiREposer substrate of claim1, wherein the third, dista
segnent of the at |east one flange nenber extends over a portion of the
core nenber in which the die recess resides. 16. The interposer substrate

f claiml5, i h hird i I i. he. i f
ROl A8 R I e R

substr at e seéured @ithe gdrtioMBEhe coretréntt id WRiSh t1RNBe fekaRgesidedenber and the
portion of the core nmenber in which the die resides define a void

t herehetween. 18. The interposer substrate of claiml, wherein the at | east

one flange merher %%{téﬁgéeﬁ%%@tryﬁ%?ﬁlﬁgﬂ?m& iﬁﬁ%e%?’éa@t%n%@laggég(’s‘ ng sides

of a portion of the core"ne e recess resi . 19. The
I nt er poserma&untixs tndithe poftiodl cditina cb8e mednberdh whidhaehpdietresidesakfihndh@eveidr e  nmenber in

whi ch t he Eie recess resides is of greater thickness than a thickness of the
t WO therebetween.

18.  The interposer substrate of claim |, 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.

22.  The interposer substrate of claim 1, 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.



fl ange nmenbers. 20. The interposer substrate of claim11, further conprising
at | east one conductive via extending between a conductive trace of the
plurality and the die recess. 21. The interposer substrate of claim1,
further conprising a plurality of discrete conductive el enents di sposed on
conductive traces of the plurality of wonductive traces over the third,

di stal segnent of the at | east one flange nenber. 22. The interposer
substrate of claim1l1, further conprising a |ayer of anisotropic conductive

material di spoged of s@@&gu@acitdmem@s@ém@ﬁycbh@ri@ihgzr ality of conductive
traces over the third, distal segnent of the at [east one flange nenber.

-24- 23. A yePeseheibetr e, c@Bprisi@gassenbl y conpri sing: an i nt erposer
substrate, co i.sing; I electricall uctive core nenber
"RiHerthdl® ard etl&?ricrm cgndﬂ?to ¢ Jto g %Ehﬁ&pcoﬁp?@{ﬁ

conprising: a die recess configure at Teas a y receive a

sem conduct or dide rédess @infigurcdneatdtast padillyoreecivd apgecomiuber dienkdreidj ng a
first, proximl segnment extending laterally away fromthe die recess to a
second, intermedi at%“dsegmant and a third, distal segnment extending

| ateral |y toméﬂe%b@nedﬁﬁéé%ﬁ?b%r frfc R Qeﬁét?gx%ﬂﬂnal sth&h ERh@hS1REANENT S 2

dielectric layer disposed over at |east a portion of the core ne r on a
surface thereof oppesifremihddeatcesno afedohd, idieenediate segnamdtarekd ¢urdj ng from

proximate the die recess over the at |east one fl.ange nber to the third,
i oral cegront ¢ et scemat e TedelS Bivag e i TS  TRAL BE stfebosed over
the dielectric |ayeimapddigntsepdéng from proximate the die recess over the

at | east one fla_ntl;;e menber to the third, distal segment thereof; a
sem conduct or addielastrici layer dispassdiover a lraptecrorbennef thg cere plambar pn ¢ sgfacbond pads

di sposed wth at lgast-a portipn. thereof .received in the.die recess; and a
ol uraiity of conductioa! St Bl of RS HaR sBolinE b ubRRER uct o
die and conducti vethed&cR8ess 24er tHha IeBNdahaide irembdeithethadsdisl y of claim

23, wherein the core
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.

26.  The semiconductor device assembly of claim 23, 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.

27.  The semiconductor device assembly of claim 26, wherein a surface of the

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



menber conprises a netal or metal alloy. 25. The sem conduct or device
assenbly of claim24, wherein the netal or netal alloy conprises copper,
al umi num an alum num alloy or an iron-nickel alloy. 26. The sem conduct or
device assenbly of claim 23, wherein the die recess of the core member
resides in a portion thereof of a firsf, thickness and the at |east one
flange menber is of a second, |esser Thickness. 27. The semni conduct or

devi ce assenbly of claim 26, wherein a surface of the at |east one fl ange
nmenber i s Lofxt ANSHiMEhYIdidrefess Wsf@ee of the portion of the core -25- menber
in which the die recess resides. 28. The sem conductor device assenbly of
claim 23, wherein the sem conductor die is subst antl ally conpletely

recei ved vvithl the | e recess 9. The em'fc dEV{ ce assenbly of

cl ai m 23, furt INRSI Ry %ﬁvbcreaals?ef“} of cﬁ?’?cr etW ghdficti ve el ements
di sposed @ﬂni@@mﬂamfruweswba@aﬁalgtco&ﬁ;ﬂeta uéoalvieaw.thﬂftheen:ducass.ve traces

proxi mate the die recess and over the tirst, proximl segnent of the at

| east one flange nmenber. 30. The seni conductor device assenbly of claim 29,
wherein at |easy SOfR. EANHMGLLY GeridcASEMI of HBnP IR Vobgapduct | ve
traces extend between one scre e conductive e nt~ of the

pl uralityaglurditgof émsaeteandmcctxwwelemleMmpsSeamd cbht&;ctlhe rrahes oﬂthstpajralﬁegrrent of
the at |east ong flange nenber. Tge sem conduc devi ce ?ssenbl
claim23, furth ?Onébﬁw.tgafwr%mareéa% Ie SFRES STV é&%temawﬁ& 1985 igh the
core nenber bepngen: A8 ofl BafRGRSSheand an exterior surface of the core
menber. 32. The sem conduct or devi ce assenbly of claim 31, wherein the die
recess extends partially through the core menber from one surface thereof,

t he sem conduct or e is received.in r.ec with the active surface
Lher ool foo neuBl | Bhesespedm@tlay B schsedd hEabBR R Al oSt Sdes one
aperture yh®idse trzﬂdaﬂoitﬂﬂ@pﬁirallt?@ﬁéon@ﬂ@v@l@ﬁ&slﬂk&nuf’oetw%'eﬂQﬁle@sﬁldn@onfl gured to
expose the plurality of fpa s of the sem conductor die. 33. The

sem condu@!séfetmﬁ%fé“’a§§é‘r¢bt 9f the plaradityre 3Hscretph epnsduptiveraderpenis aind the third,
conduct i Ve s@h@ﬁ%ﬁoﬁﬁggpe}%ﬁt%m ﬁé%g Jn;%enggt | east one aperture. 34. The

seni conduct Vi Ce€ asse wherein the plurality of

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.

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

conductive elements comprises wire bonds.

35.  The semiconductor device assembly of claim 34, further comprising a

mass of dielectric material filling the at least one aperture and covering the wire bonds.



conductive el enents conprises wire bonds. 35. The sem conductor device
assenbly of claim34, further conprising a mass of dielectric materi al
filling the at | east one aperture and covering the wire bonds. -26- 36. The
sem conduct or device assenbly of claim 23, wherein the core nenber consists
of a single structure. 37. The sem congiict or device assenbly of claim 23,
wherein the die recess extends through the core nenber from one surface

t hereof to anot her, opposing surface thereof and the sem conductor die is
received in thegedi e Thee@sisonductvr Ubacesbénvsly 90¢lhiae 23, wikediedfe doaci ng away from
ends of the plurality of conductive traces proximte at |east one aperture.
38. The scP§TRRSHALSEST Offeindestacls®rbl y of claim 37, wherein the plurality of
conductive el enents extends to a side of the pIurallty of conductive traces
facing the sem conductor die. 39. The sem conductor device assenbly of

cl ai m 38, wher &n t Abe p¢micahductior dévicconetuldy iof elamh 2Breriteseio dryati¢ messswi r e

bonds. 40. Th onduct or device assepbly of .clai 23, wherein the
cotoma. " rataafc DEah PR BhrbEr R ahe sorings eragt e F1olise FPRbIB Betmr i ses an
arcuat e sapdesitand ehel RRAFAGudISE NE Redddrdfih teldie REAY W the 8 REfRRd t he

third, distal segnent of the at |east one flange nenber. 41. The

seni condudh@ﬁofcfwng:ewebs&emwhs*s offthe plarahitypd, copthentiesf fracds@raxiingig at Bagoae

segnent On’mﬁ at | east one flange nmenber extends over a portion of the core
menber in PR Eh the die recess resides. 42. The seniconductor device
assenbly of claim41, wherein the thlrd distal segment is secured to the
portion of the core nenber in whic he di e recess _resides

seni conduct or d8vi cdh Sé%fé'ﬁﬁ‘llcipc&r dEY‘&‘? gpsombly whelan A7 tmesren theé%\%rf‘l“dr&f fl ange

menber an dcoh@nﬁ;tlpﬁ Eleh@ Qhks g(teh&etoﬁ%ﬁo%hdgﬂgﬁgﬁurahﬁ d}f’fabﬁdhc{ Oéetrﬁide? fz{cﬁ-fg resides

define a voli ere et ween m co tor device ass y of claim
23, wher eisamidoadatorldiast one fl ange nenber conprises two fl ange
menber s extendi ng on opposi ng S|des of a portion

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.

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.
43, The semiconductor device assembly of claim 4 [, wherein the at least one
flange member and the portion of the core member in which the die recess resides define

a void therebetween.

44.  The semiconductor device assembly of claim 23, wherein the at least one



of the core nenber in which the die recess resides. 45. The sem conduct or
devi ce assenbly of claim44, wherein the portion of the core nenber in
which the die recess resides is of greater thickness than a thickness of

the two flange nenbers. 46. The sem conductor device assenbly of claim 23,
further conprising at |east one condugyive via extendi ng between a
conductive trace of the plurality and the die recess and the conductive
trace of the plurality is connected to the sem conductor die through the at
| east one fgelHetbeecdnip@ies twh/flankl teddaisGRREAURE Oh ofpXsitesidsfapbiioal claim
23, further conprising a plurality of djiscrete conductive el enents di sposed
on conductdfike sramembeinpruchihg digirpgeps Bsidesonduct i ve traces over the third,
di stal segnent of the at |east one flange nmenber. 48. The sem conduct or
device assenbly of claim 23, further conprising a |ayer of anisotropic
conducti ve mat etdi al The spaseddwrordovide esserublytof alngs 4f whdnein pheupcadiort of of
conductive traces qver the third, distal] segment of the at |east one flange
member . 4ghe THE MEERCE iR Ble diviFpess e éﬁ&%ﬁ‘&fﬂé‘il%&@?n AAUTROER St | east
one intermpfwsHilR@GEntREd ning the die recess and on which the sem conductor
die resides is covered with a layer of dielectric material. 50. The

sem conduct or device assenbly of claim23, wherein the die recess is filled
around the sentﬁpndq%%or dieamﬁth a diele tQ#clpaéggiﬁhlat Iea§t fo a | evel
to cover a portion GF SEPHEIIYGLIENFC aspemal ot Sl Ao nldlRe SPmREVTE & assenbl y
of clai m 2Bast whecaiudcthve & ik x@edapasdwded a Ohdwtilé tradcastithdpinkaity shdand dieel y
receive the sem conductor die therein, and the die recess is filled with a
di el ect ri crepas ard G corslugtivestyace of tenlrplittis eanneeedto the sraricqrdugtqedie

sem conduchor o1 et PAG S5 LENfiGORIQt el y thereover. -28- 52. An electronic
system conp#§5|ng: a processor; and nmenory; wherein at |east one of the
processor and the nenory conprises a sem conductor die assenbly, including:
an interposer S4u7t.)st i hte%ém?c%n urcltosrldlg\gi'ce 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.

50.  The semiconductor device assembly of claim 23, wherein the die recess is
filled around the semiconductor die with a dielectric material at least to a level to cover a

portion of sides thereof

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 is
filled with a dielectric material to a level sufficient to cover sides of the semiconductor

die and extend completely thereover.



a thermally and electrically conductive core nenber conprising: a die recess
configured to at |east partially receive a sem conductor die therein; and
at | east one flange nmenber including a first, proxinmal segnent extending

| at er al
third,
second,

ly away fromthe die recess to a second, internedi ate segnent and a
di stal segnment extending |ateragly toward the die recess fromthe
internmedi ate segnent; a dielectric |ayer disposed over at |east a

portion of the core nenber on a surface thereof opposite a |location of the
die recess and 3xt ensh elgctfdntuBysteax corapesing:he di e recess over the at feast
one flange nmenber to the third, distal segnent thereof; and a plurality of
conduct i ve? PPstses & posed over the dielectric layer and extending from
proxi mate th@.die recess over the at |east one flange menber to the third,

di st al

segnent "t hereof; a sem conductor die having an active surface bearing

a pluralitwhatinkoledstpad sf the ppassdr ami thl netmoreastprasepasdémioonduber disf r ecei ved

in the

pads of the sen&

system
devi ce.

di e recess; ,and a gluyality of conductive el enents connecting bond
%Wﬁ&d? PA'8'e and conductive traces. 53. The el ectronic

of g{ahﬁwgaﬁmggﬁﬁQQBmgggp@ising an input device and an output

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.

53.  The electronic system of claim 52, further comprising an input device and

an output device.





