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facilitate orientati‘on of sem conductor devices upon carrier substrates in
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componentry of these devices are packaged and assembled with circuit boards must become more

compact.

One approach to reducing the sizes of assemblies of semiconductor devices and circuit
boards has been to minimize the profiles of the semiconductor devices and other electronic
components upon carrier substrates (e.g., circuit boards) so as to reduce the distances the
semiconductor devices protrude from the carrier substrates. Various types of packaging
technologies have been developed to facilitate orientation of semiconductor devices upon carrier
substrates in this manner.

Some semiconductor device packages are configured to be oriented substantially paraliel
to a plane of a carrier substrate, such as a circuit board. Conventionally, semiconductor device
packages included several layers stacked one on top of another (e.g., a bottom layer of
encapsulant material, a die-attach paddle of a lead frarﬁe, a semiconductor die, and a top layer of
encapsulant material). In addition, the leads or pins of conventional semiconductor device
packages, which electrically connect such packages to carrier substrates, as well as provide
support for the packages, are sometimes configured to space the semiconductor device packages
apart from a carrier substrate. As a result, the overall thicknesses of these semiconductor device
packages and the distances the packages protrude from carrier substrates are larger than is often

desired for use in state-of-the-art electronic devices.
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flip-chip asséitht ynterposrnds positivmed adipeene the aative surface of the semiconductor die, the
‘bond pads of the semiconductor die may be electrically connected to corresponding contact areas
on an opposite, fop surface of the interposer by way of intermediate conductive elements that
extend through one or more holes formed in the interposer. Again, the contact areas
communicate with corresponding contact pads on the interposer. In this type of flip-chip
semiconductor device assembly, however, the contact pads are also typically located on the top
surface of the interposer. Accordingly, this type of flip-chip assembly is positioned adjacent a
carrier substrate by orienting the interposer with the top surface facing the carrier substrate.

In each of the foregoing types of flip-chip semiconductor devices, the contact pads of the
interposer are disposed in an array that has a footprint that mirrors an arrangement of
corresponding terminals formed on a carrier substrate. Each of the bond (on bare flip-chip
semiconductor dice) or contact (on flip-chip packages) pads and its corresponding terminal may
be electrically connected to one another by way of a conductive structure, such as a solder ball,
that also spaces the interposer some distance away from the carrier substrate.

The space between the interposer and the carrier substrate may be left open or filled with
a so-called “underfill” dielectric material that provides additional electrical insulation between the

semiconductor device and the carrier substrate. In addition, each of the foregoing types of flip-
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electric
connecting the interposer to the carrier substrate before the semiconductor die is electrically

connected to the interposer. The semiconductor die, intermediate conductive elements that
connect bond pads of the semiconductor die to corresponding contact areas on the interposer,
and regions of the interposer adjacent the receptacle may then be encapsulated. While this
method results in a very low-profile flip-chip type package, the package cannot be tested
separately from the carrier substrate. As a result, if the package is unreliable, it may also be
necessary to discard the carrier substrate and any other components thereon. Moreover, the
packaging method of the ‘695 Patent complicates the process of connecting semiconductor
devices and other electronic componentry to a carrier substrate.

Thus, there is a need for low-profile flip-chip type packages that may be tested prior to
their assembly with a carrier substrate and without adding complexity to the process of
assembling electronic components to the carrier substrate. A method for fabricating such low-

profile flip-chip type packages is also needed.

DISCLOSURE OF INVENTION
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positioned over the surface of the interposer opposite that on which the contact areas are located

so as to close a bottom end of the receptacle and to facilitate the positioning of one or more
semiconductor devices within the receptacle. The film may be removably secured to the
interposer, thereby facilitating the removal of the film and, thus, a further reduction in the
thickness of the interposer and a package including the interposer.

One or more semiconductor devices may be assembled with the interposer by positioning
each semiconductor device within the receptacle. When the bottom end of the receptacle is
enclosed, each semiconductor device positioned therein may be secured to the tape or other
member covering the bottom end to fix the position of each semiconductor device relative the
substrate of the interposer. Each bond pad of a semiconductor device located within the
receptacle of the interposer may be electrically connected with a corresponding contact area of
the interposer by use of known intermediate conductive elements, such as bond wires.

A semiconductor device package incorporating teachings of the present invention includes
the interposer-semiconductor device assembly, with each semiconductor device positioned within
the receptacle being held into position by an encapsulant material extending between an outer
periphery of that semiconductor device and a periphery of the receptacle. The encapsulant

material may also cover intermediate conductive elements that extend between the bond pads of
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semiconductor device located within the receptacle and their corresponding contact areas on the

interposer are electrically connected to one another. An encapsulant material is introduced into
the receptacle to extend laterally between the outer periphery of each semiconductor device
within the receptacle and the inner periphery of the receptacle. The encapsulant material may
also be disposed over the active surface of each semiconductor device located within the
receptacle, as well as over intermediate conductive elements that connect the bond pads to their
corresponding conductive areas on a surface of the interposer and adjacent portions of that
surface of the interposer. Once each semiconductor device is held in place within the receptacle
by encapsulant material, the tape or film that previously held the one or more semiconductor
devices in place may be removed.

In the inventive packaging method, conductive structures, such as solder balls or other
discrete conductive elements, may also be positioned on terminals which are arranged in an array
over a surface of the interposer, each terminal corresponding to and in communication with a
conductive area of the interposer and, thus, with the bond pad of a semiconductor device

positioned within the receptacle.



that was previously used to maintain the position of each sem conduct or
device within the receptacle may be renoved. Thus, the overall thickness
of a package incorporating teachings of the present invention is
substantially equal to the thickness of the interposer and the distances
that conductive structures may protrude above a surface of the_interposer.
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present i nvenld the.drawiags; vitsdleittbstiaes exentplai}i effiBydifdents for carrying out the invention:

FIG. 1 is a top view of a semiconductor device package interposer and a semiconductor
device package incorporating teachings of the present invention; |

FIG. 2 is a cross-section taken along line 2-2 of FIG. 1;

FIG. 2A is a cross-sectional representation of the package of FIG. 2 with a heat sink
attached thereto.

FIGs. 2B and 2C are cross-sectional representations of variations of the interposer
illustrated in FIGs. 1 and 2, which variations include interposers with terminals on both surfaces
thereof;

FIG. 2D is a cross-sectional representation of a package including the interposer
of FIG. 2C;

FIG. 3 is a top view of another embodiment of interposer according to the present
invention;

FIG. 4 is a top view of an assembly including an interposer of the present invention and
multiple semiconductor devices within the receptacle of the interposer;

FIGs. 5-10A illustrate an exemplary embodiment of an assembly and packaging method of

the present invention; and



referred to as multi-chip nodules (MCMs), may include two or nore of the
inventive sem conductor device packages in a stacked arrangenent. Adjacent
packages nay be electrically connected to one another by connecting the
conductive structures protruding fromtermnals of a first sem conductor
devi ce package to correspondi ng secondaty termnals |ocated on a back side
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beconme apparent to those of ordinary skill in the art through
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with an electrically insulative material to prevent shorting of the various electrical circuits running

thereacross. Alternatively, other suitable interposer substrate materials may be used to form the
substrate 8, including, without limitation, FR-4 resin, ceramic, and polyimide.

The receptacle 18 is formed somewhat centrally within and laterally confined by the
material of the substrate 8. The receptacle 18 extends into the top-surface 32 of the substrate 8 a
suﬂicieﬁt distance that the receptacle 18 is configured to receive one or more (FIG. 4)
semiconductor devices 6 (e.g., dice) in such a manner that the active surface 22 of each _
semiconductor device 6 positioned within the receptacle 18 is located in or positioned below the
plane in which the top surface 32 of the substrate 8 is located, as shown in FIG. 2. Optionally, as
shown in FIG. 3, an interposer 120 incorporating teachings of the present invention may include
more than one receptacle 118 formed within a single substrate 108 thereof.

The height of the receptacle 18 may be substantially equal to a thickness of the
substrate 8 and, as indicated above, preferably exceeds a thickness of a semiconductor device 6 to
be positioned therein. When the receptacle 18 extends completely through the substrate 8, a thin
film 28 (e.g., tape) may be positioned to enclose, or substantially cover, a bottom end 24 of the
receptacle 18 to facilitate the placement of one or more semiconductor devices 6 in fixed
positions therein. Such a film 28 may be secured to a bottom surface 34 of the substrate 8.
Preferably, the film 28 is removably secured to the bottom surface 34 the substrate 8, facilitating

the subsequent removal of the film 28 and, thus, further reducing the thickness of a package 100



the present invention, and 7 FIG | | is a cross-sectional representation
of a nmulti-chip nodule including sem conductor device packages according to
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Referring to FIGs. | and 2, a flip-chip type sem conductor device package
100 according to the present invention is illustrated. Package 100

i ncludes an interposer 20 with a substaatially planar substrat2l 3peah2005
receptacle 18 forned in and extending substantially through substrate 8.
Package ingladigg ths intgenosered). Fos @mrapimdbmmat@aal&/ao@i fressneechenditive n t he

. | ant terd t ' b ' d
e oo e MR TRETRP Ul FBE R R o SRR A TR BN
i nterposer 20Tkebackdd 26 ((Rd the Q88 SpidsRE 1R dclit firfike PRI dAbie st GHdhétbr  For
exanpl e, the substrate 8 may be fornmed fromsilicon or another

ser ni condryieitvef arpackagedi00 njay. ajso, begratmboivably sacereditd éhe filnd28) snclpasosithardadhesive
etc.), wth .at as surfaces.thereof being lined.  with_ an

el ectri c@fﬁleygli r}gﬁ‘f"ati‘? s&nn_ﬁgfserfe{nﬁivecfgmﬁrt & Shhstrag rf}}e@%ﬁidq ?é:oﬁféfsli‘ ous

el ectri CamicdnidGétof SeviddBipdiionkd Hherai ASPbe Apbsigatively, other suitable

I nt erposer substrate materials nmay be used gh formthe substrate 8,

i ncl udi ng, wi Hhlsanecépitadle &8 does, noFRxténd esrhpletelyetheovigh thandsipatk Bj ond érdgoreThe
receptacle .18 j s farmad somewhat . centrally within and laterally confined by

the mat Smeendyetor devicespapasphepasitionad upenapk sseured (B8 e Wibdadhesive materiallie
surface 238o0bmsBaci YRSt hkf) 8f e fédééﬂca%%il%m 4di stance that the receptacle 18
nor

Is configured to recelve one or ) sem conduct or devices 6

(e.g., dice) The Bierhoser P@akeincliies comactaedas 36 (641, tomactIRdef forraton the top
sem 'condulg_%or F;gevi ce 6, posi thi oned within the receptacle 18 is |l ocated in or
] P

posi t i on8YTaEPSRRYreRS. adjacepiethe RecRatael 18h &ach portagtragene aoorempends vatipadiat e 8
I's |ocat @&lﬁégedstt}%%le'cﬂicglll}pto&ect%}d Q/&aﬂx{‘e}(rp%cgﬁs rc%RcﬂWﬁvé @leﬂeﬁs 16,’ a Bhd

i nt er poser I ncorporati'ng teachings o esent rnvention’ nay | ncl ude

nor e t hapadb2of £eait@ietot d8vilo6 podtiovedWithintheird@peackUls tTIR! igtetediatt her eof
The hei ght of the receptacle 18 nmay be substantially equal to a thickness
of the sGPAucHY&elementsi10 mayicampass &y expBPl, 2lpmiuar wireyedd cleescandutivek nes s

of a's emaﬁ(%@fjﬁﬁé Qﬁtoglg%id%%ngmé ?TAB) connections, or the like.

Conductive traces 38 extend substantially laterally from each contact area 36, on or
through the substrate 8, to corresponding terminals 40 arranged in an array over the top
surface 32 the substrate 8. Thus, each terminal 40 corresponds to, and is in communication with,
a contact area 36 of the interposer 20. Consequently, when each contact area 36 and its
corresponding bond pads 12 are electrically connected to one another by way of an intermediate
conductive element 10, each terminal 40 communicates with a corresponding bond pad 12 of a
semiconductor device 6 positioned within the receptacle 18.

As depicted in FIG. 2B, some conductive traces 38 of an interposer 20’ incorporating
téachings of the present invention may extend to an electrically conductive via 39 that extends
from the top surface 32’ to the bottom surface 34’ of the substrate 8' rather than to a
terminal 40. Each such electrically conductive via 39, in turn, communicates with another
terminal 42, which may be formed directly on the electrically conductive via 39 or communicate
therewith by way of a conductive trace 38 that either extends across the bottom surface 34 of the

substrate 8’ or internally through the substrate 8', near the bottom surface 34’ thereof,
Alternatively, as shown in FIG. 2C, at least some contact areas 36 of an interposer 20"
incorporating teachings of the present invention may comprise electrically conductive vias 39 that

extend through the substrate 8“, from the top surface 32" thereof to the bottom surface 34"



be positioned therein. Wen the receptacle 18 extends conpletely through
the substrate 8, athin film28 (e.g., tape) nmay be positioned to encl ose,
or substantially cover, a bottomend 24 of the receptacle 18 to facilitate
t he placenment of one or nore sem conductor devices 6 in fixed positions
therein. Such a film28 may be secured fo a bottom surface 34 of the
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of a intermediate ‘conductive elements 10 extend. If the encapsulant material 4 protrudes above a
plane in which the top surface 32 of the substrate 8 is located, the distance the encapsulant
material 4 protrudes from the top surface 32 is less than the distance the top surface 32 will be
spaced apart from a carrier substrate or another semiconductor device package 100’ (FIG. 11) by
conductive structures 2 when the package 100 is electrically connected to the carrier substrate or
other package 100’.

Preferably, the package 100 of the present invention has a total thickness of less than
about 1 mm, making the package 100 suitable for use in compact electronic devices, such as
cellular telephones, handheld computers, and portable computers, where such low profile
packages are required or desired.

As illustrated in FIG. 2A, if desired, the package 100 may have a heat sink 60 attached
thereto, as known in the art, to improve its thermal performance.

FIGs. 5-10A illustrate an exemplary method for assembling a package incorporating
teachings of the present invention.

FIGs. 5 and 5A illustrate interposer strips 50, each of which includes a plurality of

physically connected interposers 20 formed thereon. Each interposer 20 of strip 50 includes a



sem conductor device 6 positioned within the receptacle 18. As depicted in
FIG 2B, sone conductive traces 38 of an interposer 20' incorporating
teachi ngs of the present invention my extend to an electrically conductive
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connected with corresponding contact areas 36 of the corresponding interposer 20 by use of
known types of intermediate conductive elements 10, such as bond wires, tape-automated bonds
(“TABs”), or bonded leads, as illustrated in FIGs. 7 and 7A. Intermediate conductive

elements 10 may be positioned or formed between each bond pad 12 and its corresponding
contact area 36 and respective ends thereof bonded to the bond pad 12 and the contact area 36,
asknownintheart.

Turning now to FIGs. 8 and 8A, a suitable, known type of encapsulant material 4 (e.g., a
filled polymer transfer molding compound or a silicone or epoxy type glob-top type encapsulant
material) is introduced into the receptacle 18 of each interposer 20 of the interposer strip 50. The
encapsulant material 4 extends laterally between at least portions of the>outer periphery 7 of each
semiconductor device 6 within the receptacle 18 and a peripheral edge 19 of the receptacle 18.
The encapsulant material 4 may also substantially cover the intermediate conductive elements 10
that extend between the bond pads 12 of each semiconductor device 6 and the contact areas 36 of
the interposer 20. Accordingly, the encapsulant material 4 may substantially fill the receptacle 18
and at least partially cover the active surface 22 of each semiconductor device 6, as well as the

regions of the top surface 32 of the interposer 20 at which the contact areas 36 are located.



I nternmedi ate conductive elenments 10 extend. If the encapsulant material 4
protrudes above a plane in which the top surface 32 of the substrate 8 is
| ocat ed, the distance the encapsulant material 4 protrudes fromthe top
surface 32 is less than the distance the top surface 32 will be spaced
apart froma carrier substrate or anotaﬁ sem conduct or devi ce package 100
(FIG 11) by conductive structures 2 when the package 100 is eRbdprii2003y
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and 6A illustrate the positioning of a sem conductor device 6 within the
recept acle8P88d.of each interposer 20. Each semi conductor device 6 may be

secured i nto p&L tioYd 10A illustrate that conductive structures 2 may be secured to terminals 40,

42 (FIGs. 2A and 2B) mounted on the top surface 32 of the substrate 8 to allow connection to
another package 100 (FIG. 11) or carrier substrate, as known in the art. The package 100 may
be mounted with conductive structures 2 in either a dual-in line matrix, a peripheral matrix, or
another array pattern. If a substrate strip 50 is used to fabricate the packages 100, adjacent
packages 100 may be separated from one another after fabrication by known techniques, such as
by use of a wafer saw or otherwise, as known in the art.

The overall thickness of the resulting semiconductor device package 100 is substantially
equal to the combined thicknesses of the interposer 20 and the distances that coﬁductive
structures 2 protrude above a surface of the interposer 20.

While FIGs. 5-10A depict the inventive process using a substrate strip 50 having plurality
of physically connected interposers 20, each interposer 20 having a single receptacle with multiple
semiconductor devices 6 mounted therein, it will be understood that the process is applicable to
any interposer 20 with a receptacle 18 extending substantially therethrough, including a single
interposer 20 and an interposer 20 having more than one receptacle 18.

As depicted in FIG. 11, the present invention also includes stacked assemblies of
semiconductor device packages 100, 100’ incorporating teachings of the present invention, which
assemblies are typically referred to as multi-chip modules (“MCMs™) 200. Adjacent

packages 100, 100’ may be electrically connected to one another by connecting the conductive



within its corresponding receptacle by securing the backside 26 thereof to
a surface of the film28 exposed to the receptacle 18, such as with a

sui t abl e adhesive material. Although FIG 7 depicts two sem conductor
devices 6 within each receptacle 18, any nunber of sem conductor devices 6
may be positioned within a receptacle 18. Once the sem conductor devices 6
have been positioned within their corrgsponding receptacles 1821 Apsl 2e05d
pads 12 (FIG 2) of each seni conductor device 6 may be electrically
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material 4 is a photoi nageabl e pol yner, the encapsulant material 4 may be
set or cured by exposing the sane to an appropri ate wavel engt h of

radi ation. As depicted in FIG 9, when encapsul ant material 4 has hardened,
set, or cured, the encapsulant material 4 holds the one or nore

sem conductor devices 6 within the receptacle 18. Accordingly, the film 28
(FIG 8A) naybe renoved fromthe botto 3urface 34 of each intél 200D,
wi th each sem conductor device 6 being suspended in the receptacle 18 of
that interposer 20 and the backside 26 of each sem conductor device 6
within the receptacle 18 being expos€HAIMSGs. 10 and | OA illustrate that
conductive structures 2 may be secured to termnals 40, 42 (FIGs. 2A and

2B) nou igslat 1¥-:op surface 32 of the substrate 8 to allow connection to
anot her pack ge 1 r art.
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of the iaftlergidesst papdallyeveringargnd @ sadaeekppicles the i nventive process using
a substrate strip 50 having plurality of physically connected interposers
20, each interposer 20 having a single receptacle with multiple
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process is applicable to any interposer 20 with a receptacle 18 extendi ng

subst antonais¢micpnductarideviggh, i ncluding a single interposer 20 and an
i nt erposer 20 having nore than one receptacle 18. As depicted in FIG 11,
t he present invention also includes stacked assenblies of sem conductor
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200. Adjthickngss phsslchafdeast 0 seioondmeipr Bevied.ectrical |y connected to one
anot her by connecting the conductive 12
4, The interposer of claim 2, wherein said substrate includes at least one contact area

positioned on a first surface thereof, adjacent said receptacle, said at least one contact area

corresponding to a bond pad of said at least one semiconductor device.

5. The interposer of claim 4, further comprising at least one terminal in

communication with said at least one contact area.

6. The interposer of claim 5, wherein said at least one terminal is positioned on said

first surface.

7. The interposer of claim 5, wherein said at least one terminal is positioned on a

second surface of said substrate.

8. The interposer of claim 5, further comprising at least one secondary terminal
positioned on an opposite surface of said substrate from said at least one terminal, said at least

one secondary terminal in communication with another conductive area on said substrate.



21 April 2005 structures 2 protruding fromtermnals 40 of a first package
100 to corresponding termnals 42 |ocated on the bottom surface 34" (shown
on top as the package 100" is in an inverted orientation) of an interposer
substrate 8 of an adjacent, second package 100'. Wile FIG 11 depicts a
mul ti-chip nodule 200 including two packages 100, 100", it wll .
understood that a nulti-chip nodul e int@rporating t eachi ngs ofzfﬁ@nbgggént
invention may include than two packages. Although the foregoing
description contains many specifics, these should not be construed as
l'imting the9scop®hoint¢rhesepotaleini 1, whezeinisaid fillmsubstentelly caserpsaid enld offsaid
iIIustrationﬁ of sone exenplary enbodinents. Simlarly, other enbodi nents
of the F9%”Atfon nay be devised which do not depart fromthe spirit or
scope of the present invention. Features fromdifferent enbodi nents nay be
enpl oyed in conbi nation. The scope of the invention is, therefore,
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sai d subst ra’? g'; ar'{ge gﬁ %@p%}rg@lﬁfé%étw%%? iagﬁtaétagcé)&\étel(r?ﬁgﬁggaél&nﬁgﬁg&to Jsﬂ(}li?d

r ecept aeéeptacle hifign adHesivp asfdriabthefdodl m 1, wherein said receptacle is
configured to receive at |east one sem conductor device. 3. The interposer
of claim2, wherein said height of said receptacle exceeds a thickness of

said at |eas f30ne 1§ %t&%ggelﬂ%}‘ Qfainq?ﬁj Wherein said adhesive material comprises a pressure

sensitive adhesive material.

14.  The interposer of claim 1, wherein said receptacle extends completely through said

substrate.

15. A ball grid array-type semiconductor device package, comprising:

an interposer including:
a substrate; and
a receptacle formed within said substrate, said receptacle having a height that is

substantially the same as a thickness of said substrate;

a semiconductor device positioned within said receptacle, at least a portion of a back side of said
semiconductor device being exposed through said interposer; and

a quantity of encapsulant material extending laterally between at least a portion of an outer
periphery of said semiconductor device and a periphery of said receptacle, said quantity of
encapsulant material at least partially securing said semiconductor device within said

receptacle.

16.  The semiconductor device package of claim 15, wherein said receptacle extends

substantially through said substrate.



4. The interposer of claim2, wherein said substrate includes at |east one
contact area positioned on a first surface thereof, adjacent said
receptacle, said at | east one contact area corresponding to a bond pad of
said at | east one sem conductor device. 5. The interposer of claim 4,
further conprising at |east one termnal_in comunication with i d.

| east one (r:rgnt act area. 6. The interposi? of claimb5, wherein sgig‘pﬁl%%st
one termnal is positioned on said first surface. 7. The interposer of
claim5, wherein said at |east one termnal is positioned on a second
surface of saVd siibssemicendutor dbece padkagoairaiof 15 mdiersitbsaid int¢rpeser compuisesi ng
at | east ane. secondary.term nal ositioned on an opposite surface of said
subst r af &P %%aégqa ;g%/nqtllé(eggyerg)(g@ Wﬁ‘?{f‘,’tdséﬁrac?fac % ast one secondary
termnal in comunication wi th another conductive area on said substrate.
14 21 April 2005 9. The interposer of claim1l, wherein said film

subst anti al | y8covdhs semicondrtbrdtvisea packagectgibiacl Z whitkin Jdié thintiém posearedf
claiml, wherein_said filmis secured to a surface of said substrate. 11.
The i nt & pS&Ece 9f sf §i45irals; wherein said filmis removably secured to said
surface. 12. The interposer of claim1, wherein at |east a portion of said
filmwthin said receptacle has an adhesive material thereon. 13. The

i nt er poser oft9cl ailihe $&micehducarmlesiae fackadbe st slainiTh8, evhicdin saidhinh $ida i& pressure
sensitive adhesive nmaterial. 14. The interposer of claim1l1l, wherein said

r ecept a&¢BOwPieIcawred v pwtase of s3id sehsHaai d substrate. 15. A ball grid
array-type sem conductor device package, conprising: an interposer
including: a substrate; and a receptacle formed within said substrate, said
receptacl e haoi ng The Bemigbhdididtdevite package of claim 17, wherein at least portions of said

thin film exposed within said receptacle have adhesive material thereon.

21.  The semiconductor device package of claim 20, wherein said adhesive material

comprises a pressure sensitive adhesive material.

22.  The semiconductor device package of claim 17, wherein said thin film is located

adjacent a backside of said semiconductor device.

23.  The semiconductor device package of claim 15, wherein said interposer further
includes at least one contact area on a first surface thereof, proximate said receptacle, said at least

one contact area corresponding to at least one bond pad of said semiconductor device.

24.  The semiconductor device package of claim 23, wherein said interposer further
includes at least one terminal on said first surface and in communication with said at least one

contact area.

25.  The semiconductor device package of claim 24, wherein said interposer includes a
plurality of contact areas and corresponding terminals, said terminals being arranged over said

first surface in an array.



substantially the same as a thickness of said substrate; a sem conduct or
devi ce positioned within said receptacle, at least a portion of a back side
of said sem conductor device being exposed through said interposer; and a
gquantity of encapsulant material extending |laterally between at |east a
portion of an outer periphery of said m conduct or devi ce and er| r
of said receptacle, said quantity of eﬁ%apsul ant material at I%gég’“libg&e Y
partially securing said sem conductor device within said receptacle. 16.
The sem conduct or devi ce package of claim 15, wherein said receptacle

ext ends sub86.ant Thé¢ semittmdmatph dsdcdpalibst ofadam 245 whtreApsaid REHpost7 furthhe

sem conduct or device package of . claim 15, wherein said interposer ¢ ri ses
a thin fIcfydes gt lpast ope %&P‘P Wﬂ&@l@?ﬁﬁ@oad 5‘8?%‘:8&? é‘ﬂg S&?Stf'g“&i ROSH& A gFSé.

18. The 1.C i i el j i WImis
socur og TrReCAREHIA! oS GRAAACKAAN QircGichluiphd of WARGEL RRRLAhidchhia bh
packagesafl fiedtaurfack8, wherein said thin filmis renovably secured to a

surface of said substrate. 20. The sem conductor devi ce package of claim
17, wherein at |east portions of said thin filmexposed within said

receptacl e hgye agesinEoRRkRllaBlicl ARG or dim T R bRILGARANAL Aicaleyhee

package of claim erelrn sal ve naterra conp a pressure

sensi t i venddtiesitietur@teuiad to aB@ proliudingerone said ucleast odevdrminapackage of claim
17, wherein said thin filmis |ocated adjacent a backside of said
sem conduct or device. 23. The sem conductor device package of claim 15,

wherein said 2§ nt efRo ?&ﬁiﬁgff&&clfb%rdevfcg ?%&rqgc% % lail'qef?,s tfur(ﬁﬂeg cg@B{iggé ?ﬂ'égs:’ll o) a

first surfac€ thereo roxi nate sa acl'e; sai one

cont act imemeedixe carlpoivt slgném décttieAlytconnetihg sald peldagifons Bowt saath caid At hsir
device. 24. The sem conductor device package of claim 23, wherein said

i nt er po®BE CPUAAER. | ncl udes at | east one terminal on said first surface
and in communication with said at | east one contact area.

29.  The semiconductor device package of claim 28, wherein said quantity of

encapsulant material encapsulates said at least one intermediate conductive element.

30.  The semiconductor device package of claim 15, wherein said quantity of

encapsulant material substantially fills said receptacle.

31.  The semiconductor device package of claim 15, wherein said quantity of

encapsulant material at least partially covers said active surface of said semiconductor device.

32.  The semiconductor device package of claim 15, wherein said quantity of

encapsulant material laterally confines said semiconductor device within said receptacle.

33. A method for assembling a ball grid array-type semiconductor device package,

comprising:

providing an interposer with a substantially planar substrate, a receptacle formed substantially
through said substantially planar substrate, and a temporary support element located over
at least a portion of one opening of the receptacle;

positioning at least one semiconductor device within said receptacle, with a back side of the at

least one semiconductor device contacting said temporary support element;



25. The sem conduct or devi ce package of claim 24, wherein said interposer
includes a plurality of contact areas and corresponding term nals, said
term nal s being arranged over said first surface in an array. 16 21 Apri
2005 26. The sem conductor device package of claim?24, wherein said

i nterposer further includes at |east o secondary term nal on e
surfage of said substrate, opposite saig?first suyface, sai d agﬁfgggﬁﬂgﬁe
secondary term nal corresponding to at |east one other contact area on
said first surface. 27. The sem conductor devi ce package of claim 24,

f ar t her elsomsalls¢anpeeting seinlat leastconecsomikontlister daviagdo said igferpasasrd t o and

ko abt TG o5 0 S St o380 SRt AR Sl 8
conductive eheARRAlfgh 8akF ?&ﬁih@& SaaRes 1dB80okakMhi@hdh&stdevRRenE A RripRdy bP
said at |eas one contact areda. 29. The sem conductor device package” of

cl ai m 28, wheaidireceptackd, spichericapsplat materizd pisladsh teterally emifmingachbydedstores sai d

at |l east one interpedi ate conductive elenent. 30. The seni conductor device
package of cF%fP‘r?P‘i‘g},sCt‘Waﬁl@?”éFW‘ &ﬁl‘ﬁﬁﬁ?ﬂtf“ﬁ%a&fi encapsul ant materi al

subst an&éxﬁwiﬂ%ﬂe'téﬁgagigfkgbg&%%ﬁﬁh@so ato elfife ff%stq% Hﬁin%fladfm il BREHAge

of claim15, erel uantity of encapsu terial at |east
partial | y colestsomsaethicontiioter davideace of sai d sem conductor device. 32. The
sem conduct or devi ce package of claim15, wherein said quantity of

encapsul ant material laterally confines said sem conductor device within

sai d receptagye. Gho kiRt SHhifOf3. ARSRTPLPheddBGhb cOhbiheSbEttNPtilling
g rdinhg a th a

sem conduct or device p(;[lc age, gjgr’rprl sl ng: prov I nt erposer  w
subst antsaidlrégepfaickneith endapdulait enatariat.ecept acl e fornmed substantially through
said substantially planar substrate, and a tenporary support el enment

| ocated over at |east a portion of one opening of the receptacle;

posi tioning %'fs. | eagl n?é?{?oé&‘@laﬁ&%u%gfeiﬁ%‘{& ftftro .Eiﬂé thefiftfedidoaRARGC! € Wi th
a back side of the at east one $em conductor devrce contacting said
t enpor areyicapsplant thatetigirovet at least a portion of an active surface of said at least one semiconductor

device.

36.  The method of claim 33, wherein said providing comprises providing an interposer

with a thin film covering at least a portion of a bottom end of said receptacle.

37.  The method of claim 36, wherein said positioning comprises positioning said at

least one semiconductor device on said thin film.

38.  The method of claim 37, wherein said positioning comprises positioning a back

side of said semiconductor device against said thin film.

39.  The method of claim 37, wherein said positioning comprises securing said at least

one semiconductor device to said thin film.

40.  The method of claim 36, further comprising removing said thin film following said

introducing.



17 21 April 2005 electrically connecting said at | east one sem conduct or
device to said interposer; introducing encapsulant material into said
receptacle so as to extend laterally between at |east a portion of an
outer periphery of said at | east one sem conductor device and a periphery
of said receptacle, said encapsul ant erial at |least |ateral Ei.{ ca?%d‘g ng
said at | east one sem conductor device'W thin said receptacle; AT

renovi ng the tenporary support elenment so as to expose at |east a portion
of a back side of said at |east one sem conductor device. 34. The net hod
of cl ai m 33, 4hher ghenmstiiod of nlaim 3 cwheremaaj pos#mnsiglEsgnisingpoyitibningiang  sai d
recept ac{ug%w' tE encapsul agt .material. 35 The method of claim 33, wherein
sai d i PG Phepmupdyetes devigss yuthin sajd resqPBESul ant material over at |east a
portion of an active surface of said at | east one sem conductor devi ce.

36. The nethod of claim 33, wherein said providing conprises providing an

i nterposer W2t h &hé hietholdidfwlain\381 wherehit saldedsdtrically@phnaeting toraptiest om end of
said receptacle. 37. The nethod, of  cl ai m 36, erein said positionjn

conpr i s88STHEHNE pp Hitsredigferogductivs glgmeg g]etgv@ﬁﬁl \é@ﬁ% eRgborderad of s a&’&?@ PR n
film 38..: ' : ' [ LbQni.ng conpri ses

posi ti og?rﬂlgglgdlggogEggiggg%&%?érgagﬁén%&ging%%S%ta 8?5213%’\?/1#% 8éa%g%fai nst said thin
film 39. The method of claim 37, wherein said positioning conprises
securing said at |east @one sem conductor device to said thin film 40. The
met hod of cl 43m 3dhe methadent clagmhe, whergin wifbRasHipning Bid wicrmedipte cOBRYCHKP ng
said | e q{"&lrgﬁise §0rﬁ1%cl/ﬁ%r 4 boreAdie gétweg_rpgalé@ttlg%g ol b(ﬁd?amaﬁé sajdher ein
said positioning conprising positioning a plurall ?y 0 M conduct or

devi ces coirkdpondiagicehta@aesnt acl e. 42. The nmethod of claim 33, wherein said

el ectrically connecting conprises positioning an internediate conductive
el enent between at | east one bond pad of said at | east one

44.  The method of claim 33, further comprising placing a conductive structure on at

least one terminal of said interposer.

45. A ball grid array-type semiconductor device package, comprising:
an interposer including:
a substrate; and
a receptacle formed substantially through said substrate, said substrate substantially
completely laterally confining said receptacle;
at least one semiconductor device positioned within said receptacle, at least a portion of a back
side of said at least one semiconductor device being exposed through the interposer; and
at least one intermediate conductive element electrically connecting at least one bond pad of said

at least one semiconductor device to a corresponding contact area of said interposer.

46.  The semiconductor device package of claim 45, further comprising at least one

contact pad in communication with said at least one contact area.



sem conductor device and a correspondi ng contact area of said interposer.
43. The nethod of claim42, wherein said positioning said internediate
conductive elenment conprises connecting a bond wire between said at | east
one bond pad and said correspondi ng contact area. 44. The nethod of claim
33, further conprising placing a conduciéve structure on at Ieg§9x9@9005
termnal of said interposer. 45. A ball grid array-type sem conductor

devi ce package, conprising: an interposer including: a substrate; and a
receptacle forned substantially through said substrate, said substrate
subst anti al | §7. cohp¢ saneicgndugtos deyirg/packngs ofi olajmsdf, further egrnprdsing atdeast @Bt one

stant al | 47. colpt smeibgudustoslativg passngd of .
of ' battgnc el Rt AREphld AP B BERR S Cond g TS cXpbsea

through the interposer; and at |east one intermedi ate conductive el enent
electrically connecting at | east one bond pad of said at |east one

seni conduct o#8.devAdmll griparmyrtypsisonicindycioo dedes pagkege, edmpgieR:i nt er poser .
46. The serp’ conductlo. devi ce package of claim45, further conprising at

| east oARMEBMCANICYAR i n comunication with said at |east one contact
area. 19 21 ARfibdkrad84 47. The sem conductor device package of claim 46,
further conprising at | east one conductive structure secured to and
protrudi ng froeneptacke fatmddesishinsaid subsitate; said aekeptasle eatepding sybstantially throughpe
sem conduct or devi ce package,,C rising: an interposer including: a
substrate; and a Pé@%%%ﬁ%?é§QQﬁﬁﬁﬁ% i4%i n said substrate, said receptacle

ext endi ggeﬁ%ﬁ&ﬁ%lj ik sﬁi}i’eﬁ&@ﬂvi_tl? ﬁéi@ kGKPRSIS aRll iRl dinSa bRk sReQixp8d t8 an

sem conduct or devi ce suspended w sai d receptacle and including a back
si de exposed exterianof tha s@nicondusfortdheics padkeghiduct or devi ce package. 49. The
sem conduct or devi ce package of claima48, further conprising a quantity of
49.  The semiconductor device package of claim 48, further comprising a quantity of
encapsulant material extending laterally between at least a portion of an outer periphery of said

semiconductor device and a periphery of said receptacle, said quantity of encapsulant material at

least partially retaining said semiconductor device within said receptacle.

50.  The semiconductor device package of claim 48, wherein said interposer further
includes at least one contact area on a first surface thereof, proximate said receptacle, said at least

one contact area corresponding to at least one bond pad of said semiconductor device.

51.  The semiconductor device package of claim 50, wherein said interposer further
includes at least one terminal on said first surface and in communication with said at least one

contact area.

52.  The semiconductor device package of claim 51, wherein said interposer includes a
plurality of contact areas and corresponding terminals, said terminals being arranged over said

first surface in an array.

53.  The semiconductor device package of claim 51, wherein said interposer further

includes at least one secondary terminal on a second surface of said substrate, opposite said first



encapsul ant material extending laterally between at |east a portion of an
outer periphery of said sem conductor device and a periphery of said
receptacle, said quantity of encapsulant material at |east partially
retaining said sem conductor device within said receptacle. 50. The

sem conduct or devi ce package of clain14§ wherein said interpos fuazp@{

i ncludes at | east one contact area on a ?irst surface thereof, 2 T

said receptacle, said at | east one contact area corresponding to at | east
one bond pad of said sem conductor device. 51. The sem conductor device
package swface] sidatdenst onreseeondagaierminal eorsepandirfg e ahlsast ong othgtieantart ateaast one
term nal 32 ﬁa first surface and in conmunication with said at |east one
cont act “3f 857 SB2%%The senmi conductor devi ce package of claim 51, wherein
said interposer includes a plurality of contact areas and correspondi ng
termnals, said term nals being arranged over said first surface in an
array. 53. Thé. seibhe miqgm@ctmldwicepmgagﬁaclaﬁn &, frthes ﬂ;ommis'nghtdeasabnb

|nterposer rther inc es ne seco term on a second
sur f ace °gdug ﬁYﬁmgﬁﬁgf%ﬁﬁggo €B§WF3 éqﬁnﬁ?ﬁ Q éi“ﬂﬂp}° 2005 surface,
said at | east one secondary term nal correspondlng to at | east one other

contact area on said first surface. 54. The sem conduct or devi ce package
of claim 51, 55urtbescnhpmhskngkakepaaageohﬂMHcﬁhdmﬂkkvmnpdﬁhgmdc&moneed to

and protrudi fromsaid. at St. ope term.nal .. 55. The s ndu

covi Lo e poEfA eifhen SRR cmer Lt it Tjoshate tmd bof 1 S edrast o
conduct ipgue c&ltsdrapt,. el ectrically connectlng said at |east one bond pad to
said at |east one contact area. 56. The sem conduct or devi ce package of

cl ai m 55, mherein said at | east one internediate conductive elenment is

encapsul at ed. he sem conduct or devi ce_package .of claim 49, wherein
sai d quant|t96of T£ﬁ538§ﬂp ‘“ﬁ@Y@FP%FagﬁBga &gWﬂVnﬁ?FmgaE§W8°P%ceptacIe

58. Thelﬁﬁﬂﬁ&ﬂggH&kggﬁg§¥5ﬁgﬁqggkﬁP§?$&icIaln149 wherein said quantity of
at a

encapsul ant materia east part y covers said active surface of said
sem conduct or devi ce.

57.  The semiconductor device package of claim 49, wherein said quantity of

encapsulant material substantially fills said receptacle.

58.  The semiconductor device package of claim 49, wherein said quantity of

encapsulant material at least partially covers said active surface of said semiconductor device.



