PACKAGING STRUCTURAL MEMBER BACKGROUND [0001]In semiconductor fabrication, a
plurality of silicon dies are typically formed in parallel on a common substrate and further processed to
encapsulate the dies in mold compound. After processing of the die-substrate assembly is completed,
it is diced to separate or singulateAlxkassSe NGB TrRUICTiIVIRUdl tnEMBIBR2]One challenge in providing
the encapsulation is that warpage may occur due to a mismatch in the Coefficient of Thermal
Expansion (CTE) of the mold compound and B#C#EROUIRDT his problem becomes aggravated when
the encapsulation is carried out on an array of silicon dies mounted onto a common substrate such as
in a wafgjoiotpat, dndenizontocss el thedpickakissodihieosiiteraciagmoa thfosubdirate
decreases. Furthermore, when mounted onto a common substrate, the silicon dies may shift out of its
designatparidiehtiara donmgomsldsicit\alatitfarthly peovetized o aflengaitaceakbijethis footd cdrapsentbly is
optimising the number of dies that can be mounted onto the common substrate so as to maximise

space saiiitgspiQResBesktiodidr fionegoissedibbuisiomtheepaithadesdruéopprackagsigaariques
are desirable to address one or more of the above disadvantages. SUMMARY [0004]A method of
assemblithg akzerobbyitnthsoltisetliaDudtembodiment employs the use of a structural member which is
mated to a first surface of a temporary carrier substrate with an adhesive. The structural member

includes P@dajality Ohel ehgldeigege peguidisgAhdierngapsiEgtare gitnehasarpalje mtpcsowyion tuarounded
by a peripheral region. Dies are attached to the die attach regions of the structural member.
Through-miasatah disihe ek fifi ¢reapafcKberenet ginpanesioth CStR)aiithé meidlwem fdwen thand ¢ie-silison
comprise a conductive material and are electrically coupled to bond pads of the dies. [0005]In another
embodintkat &lsemicbiedubtoppaskggmisEsolbse theltregasckaigm isatades out on an array of

silicon dies mounted onto a common substrate such as in a wafer format, and even more so when

the thickness of the silicon dies and the substrate decreases. Furthermore, when mounted onto a

common substrate, the silicon dies may shift out of its designated location during molding.

Additionally, another challenge faced by this form of assembly is optimising the number of dies

that can be mounted onto the common substrate so as to maximise space savings.

[0003] Based on the foregoing discussion, the packages and/or package techniques are

desirable to address one or more of the above disadvantages.

SUMMARY

[0004] A method of assembling devices is disclosed. One embodiment employs the use of a

structural member which is mated to a first surface of a temporary carrier substrate with an

adhesive. The structural member includes a plurality of die package regions. A die package

region has a die attach region surrounded by a peripheral region. Dies are attached to the die

attach regions of the structural member. Through-vias are disposed in the package regions of the

structural member. The through-vias comprise a conductive material and are electrically coupled

to bond pads of the dies.

[0005] In another embodiment a semiconductor package is disclosed. The package includes

a structural member having first and second major surfaces. The structural member includes a
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a structural member having first and second major surfaces. The structural member includes a die
attach region surrounded by a peripheral region. The die attach region accommodates a die to be
packaged. At least one through-via is disposed in the structural member. The through-vias extend
through die statianehgecantosudaey apthpbéractogomerhbelic {R06]rogiet accsheieinkesdidient, a
method of assembling a device is disclosed. One embodiment employs the use of a structural member

which is matepatikayidst At iéaseont ahr@oyierdaysodispessilivsthatsinvitinrahrasibeiy el hertarsuiyictuial
member includes a die package region. The die package region has a die attach region surrounded by

a periphesatndgivoudhdie rattachssddndberfliecadadie regiotual thensierctural member. Through-vias
are disposed in the package region of the structural member. The through-vias comprise a conductive

material ppadeire elbcyetahytbeuphelobtiihentdgadthod ifeasiemifliy/jAleliecaitadisoiesgdn Cal, for
example, comprise an opening extending through the surfaces of the structural member for
accommeniatidgremtiertipbwgsthd lnsestfucstnatonaimizenmarwid dudemaedage fiat safaoeofimduring curing
of the mold compound used in encapsulating the die. [0008]In other embodiments, the die attach
region doerapuratyecaréer sylestiatg . vitls anladizestydh d hestsuctacd snehiber dielatiech dingaudepberal
regions may be coplanar. The die is attached to the structural member in the die attach region.
Throughregisrard ltisfie padkiay the gl dita ahdie gitachekeptcallyccmdptirny laquedi pizedsl oégiendid. dibe
structural member can serve as an interposer which balances CIE of the components of the package.
[0009]Fushtacimcktootine diasyitacts regibrdef Ri2 Istiaygarsa bméorhen dTbottayn-viater odickasg ihteeRDL
layers provide contact pads on top and bottom of the surfaces. The contact pads on the top and
bottom spatkegs g aooipleel dy the dhnmrgbeviaBhenhic daeviitatesgiaskiaganidiret yaoiedees. and
[0010]These and other objects, along with advantages and features of the present invention

are electrically coupled to bond pads of the die.

[0007] A die attach region can, for example, comprise an opening extending through the

surfaces of the structural member for accommodating a die therein. The structural member can

reduce warpage that can occur during curing of the mold compound used in encapsulating the

die.

[0008] In other embodiments, the die attach region does not have an opening. In such case,

the top surfaces of the die attach and peripheral regions may be coplanar. The die is attached to

the structural member in the die attach region. Through-vias are disposed in the die attach

region, electrically coupling bond pads of the die. The structural member can serve as an

interposer which balances CTE of the components of the package.

[0009] Furthermore, other aspects include RDL layers on top and bottom of the package.

The RDL layers provide contact pads on top and bottom of the surfaces. The contact pads on the

top and bottom surfaces are coupled by the through-vias, which facilitates stacking of the

packages.

[0010] These and other objects, along with advantages and features of the present invention

herein disclosed, will become apparent through reference to the following description and the

accompanying drawings. Furthermore, it is to be understood that the features of the various
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herein disclosed, will become apparent through reference to the following description and the
accompanying drawings. Furthermore, it is to be understood that the features of the various 2
embodiments described herein are not mutually exclusive and can exist in various combinations and

permutaiéatisodiiRébis MRESHRIRFIEMNaeM dihhiud R AWKBIGSB/EOSHOLEHN thastiawingss kensliergnes
characters generally refer to the same parts throughout the different views. Also, the drawings are not
necessatihdtpeseri@tiensphasis instead generally being placed upon illustrating the principles of the
invention. In the following description, various embodiments of the present invention are described

with reference to the following deRMEFIBHBSCRIRTICIN THRAIBE RRBYNNWGEe top and side views of an
embodiment of a structural member; [0013]Figs. Ic-Id show the top and side views of another

embodinfealdf a struttiecrhmiens) ¢k d 0&fkdrig haractbrsigome ailiy cafim entiseafaand auyect irodghosiof a
structural member; [0015]Figs. 3a-3b show other embodiments of enlarged portions of a structural
memberithe different views. Also, the drawings are not necessarily to scale, emphasis instead generally
being placed upon illustrating the principles of the invention. In the following description,
various embodiments of the present invention are described with reference to the following
drawings, in which:
[0012] Figs. 1a-1b show the top and side views of an embodiment of a structural member;
[0013] Figs. 1c-1d show the top and side views of another embodiment of a structural
member;
[0014] Figs. 2a-2b show embodiments of enlarged portions of a structural member;
[0015] Figs. 3a-3b show other embodiments of enlarged portions of a structural member;
[0016] Figs. 4a-4c show an embodiment of a process employing a structural member;
[0017] Figs. 5a-5b to Figs. 7a-7b show other processes employing a structural member;
[0018] Figs. 8a-8b show embodiments of stack packages;
[0019] Fig. 9 shows another embodiment of a stack package; and
[0020] Figs 10a-10c show embodiments of stack packages.
DETAILED DESCRIPTION
[0021] Embodiments generally relate to semiconductor devices or integrated circuits (ICs),
which are widely used in applications, such as micro-controllers, wired and wireless data
networking, consumer electronics etc. In particular, embodiments relate to a structural member
used in packaging the ICs.
[0022] Figs. 1a and 1b show simplified top and side views of an embodiment of a structural

member 200. Figs. 1c and 1d show top and side views of another embodiment of a structural

member 200. Referring to the Figs. 1a-1d, the structural member 200 facilitates packaging of a
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[0016]Figs. 4a-4c show an embodiment of a process employing a structural member; [0017]Figs.
5a-5b to Figs. 7a-7b show other processes employing a structural member; [0018]Figs. 8a-8b show
embodiments of stack packages; [0019]Fig. 9 shows another embodiment of a stack package; and

[0020]Figsutflinl O diboin pardltdionentscohstarkspbskages. dAfritAIORE SO IMERDSr 200
[0021]Embodiments generally relate to semiconductor devices or integrated circuits (ICs), which are

widely usgehprisgd ¢eting 2,1 6uksahanisio-Eantialles frirec a0 ds wireleissutiatshapty\arkexgmpda sumer
electronics etc. In particular, embodiments relate to a structural member used in packaging the ICs.
[0022]Figgafier fmehkt. shovesyrplitieit shagescthsigelsebesuct fuh erobegimplt, af shetwuciuikigienther 200.
Figs. Ic and Id show top and side views of another embodiment of a structural member 200. Referring
to the Figrartee-2f, Gmeagthaotuzaigue a2 dakativhtgs paeteiding afede in a strip format or other

formats is also useful.

[0023]  Within the frame is a plurality of package regions 230. A package region, in one

embodiment, comprises a die attach regions 231 surrounded by a peripheral region 232. A die

attach region 231 accommodates a die. The die attach region 231 comprises, for example, an

opening (see, for example, element 350 in Figs. 2a and 2b). The opening, in one embodiment,

extends through the top and bottom surfaces of the frame. In one embodiment, the dies which

are to be packaged are disposed in the openings. The size and shape of the opening should

accommodate the dies. For example, the openings comprise a rectangular shape and have a size

sufficient to fit the dies. Providing non-rectangular shaped openings may also be useful.

Preferably, the structural member comprises openings which are of the same size and/or same

shape for packaging the same type of dies. Alternatively, the structural member may have

openings of different sizes and/or shapes for packaging different types of die sizes and/or shapes.

[0024] In yet other embodiments, the die attach region 231 is devoid of an opening. The

structural member, for example, may comprise a planar member. For such applications, the die

is attached to the structural member 200 in the die attach region. The structural member, for

example, serves as an interposer which is sandwiched between a die and a substrate. An

exemplary application of the structural member 200 as an interposer is shown in Fig. 10a.

[0025] In a preferred embodiment, the package regions 230 are arranged in rows and

columns to form an array. The rows and columns need not have the same number of die attach

regions. The number of package regions per row and/or column may depend on, for example,

the size of the package regions, size of the frame, shape of the frame or a combination thereof.



plurality of dies in parallel onto a common substrate or carrier. The structural member 200 comprises a
frame 210. As shown in Fig. la, the frame 210 is of a circular shape, for example, a wafer format. Other
geometric shapes may also be useful. For example, as shown in Fig. Ic, the frame 210 may have a
square ornewaagpitdrastieneartirarielifigr asamizjmhe stipbtorofgiokafb eddionmafcisl ates usefidws
[0023]Within the frame is a plurality of package regions 230. A package region, in one embodiment,
comprises\eadict i tedie refgionfradd mayrouhebsdhay thpsyipherakregiomesf Ahdifratiach region 231
accommodates a die. The die attach region 231 comprises, for example, an opening (see, for
example[@de6]ent 35@ padkigse Ayjiand atbsephrateddying)dirz2m i dirdvadinecinaxieectiotistoBgh the top
and bottom surfaces of the frame. In one embodiment, the dies which are to be packaged are
disposeckiaitiys ey penopgsi ngeus zeparateshiapeails 119 dperfgsstlandiscemmbdiractitate thaediast &l
example, the openings comprise a rectangular shape and have a size sufficient to fit the dies.
Providingetonerdrsntignkarshyepech by eningonadyoadschiaehese b ilusteatald|\ththve stductliractivasnber
comprises openings which are of the same size and/or same shape for packaging the same type of
dies. Altemeainiedgotiad toteactuottheneMizenaitsed2bafe exenpigsacd uhitégreitosize and/21Gshipasfor
packaging different types of die sizes and/or shapes. [0024]In yet other embodiments, the die attach
region 22intsodeviend, tfiepedpheialyedivastilitiz pakkagnisgio feroardim diep osey indhgmads. alpisinar
member. For such applications, the die is attached to the structural member 200 in the die attach
region. Tinelststoridthbtribenads, feecexatbplphyecally distancirfterpdisediwlatticisregiodetofechbetween a
die and a substrate. An exemplary application of the structural member 200 as an interposer is shown
in Fig. 1Qpi0EG25 Hramplefdreedi smabo dimaitacbive pack agre e gitagsa2dDtafe ranraptpedristrovtsraind
columns to form an array. The rows and columns need not have the same number of die attach
regions. feenbemdueh af pa thageseagierstpe droattacttfegicokann deyi depepsh mysfoA Bgample, the size
of the package regions, size of the frame, shape of the frame or a combination thereof. In the case of a
circular fiarese(rfoir sheampteayHe puniedainphekade rébeagyofimeoiuings aadrrdwditsivendistuemtige of
the frame may be less than those towards the center of the frame. [0026]The package regions are
separateditegtiails. 220 pxéingtlaniieselgmuaitdiodsssiEassranhipies, oheavpstreatySareisgylatiaigthby rails
220 in the first and second directions. The first and second directions are generally orthogonal to each
other. Ayihtisigatedicshetr endivyddiakedtianesare orthogonal to each other. The rails 220, for example,
are integral to the frame 210. In one embodiment, the peripheral regions of the package regions can
be dispof@@Rif] the Y&it#us iypasddretaiodalsandydeziinpleyedriotforrpt iy 2idtans therratlse2ie
attach regions to form a grid. For example, the rails and die attach regions can be integrated to form a
planar sttoctennbechivent stherfrasim2he caspristresebtieidi ecsietavtiard) o machre nfpoeishut dpetings.
Alignment lines (not shown) may be provided on the rails. The alignment lines are in the first and
second diteletiatssebrasdunpies. tiahaigypes of inasridsyeuab samadldezo mpsendsweetgdoicsingulating
the packaged dies into individual devices. [0027]Various types of materials may be employed to form
the framen2tedialaciniakidiig RIpanm & ismbledtiniient ritg feid &) 2esiconfitides stbStraateciote
materials, including ceramic based materials such as alumina. Other types of materials, such as mold
compouriagyc s ganisciihtdrigl snatariatinfghediirantivel iBasnbalefiondxanileine BT petesiebioFR-4 or
FR-5 materials, may also be useful. The material of the structural member, for example, can be

selected holtiasceECT Ere tanepooantbakie psickagdackage.

[0028] The frame may be formed using various techniques. For example, the frame may be
formed by compression molding, lamination or stencil printing. Other techniques may also be
employed to form the frame. The technique, for example, may depend on the type of materials
used to form the frame.

[0029] The frame comprises a thickness T. In one embodiment, T is equal to or greater than

a thickness of the dies to be encapsulated. In another embodiment, T is less than the thickness of



[0028]The frame may be formed using various techniques. For example, the frame may be formed by
compression molding, lamination or stencil printing. Other techniques may also be employed to form
the frame. The technique, for example, may depend on the type of materials used to form the frame.
[0029] T headraintetc B gTEapsudatbitkBg s ovitiingritecanhcidivyimts Wishagpealigsdn gverted ibwara
thickness of the dies to be encapsulated. In another embodiment, T is less than the thickness of the
dies to beigpusapsshifieay Bitpeaiididgrilig ettapbuletionis wedbcepdenipgséntedich dies are disposed,
shifting of the dies during encapsulation is reduced or prevented. [0030]Figs. 2a-2b show enlarged

portions RX30F diffeigntzanzbativneaitaniedl purtidnsdanemdieic 200 ciribe dinlangesf pattionerako illustrate
two adjacent package regions 230 of the structural member 200. A package region 230 comprises a

die attacmeeghion2281 FThereniactpd ipy i pey Piteikhlsegio ndEitj A ifysickigd réhodi2atiactheegion 231
comprises an opening 350. The opening, for example, extends through the surfaces of the structural

member sirbetyratkayebee GO0 238 QavkayreregiuroziBo eot) st sesattaldasitore 28 cuglowidedaty a
Generally, a plurality of through-vias are disposed in the package region. In one embodiment, the

through-perspheeatiiggimedip. the ferghiatyd| tregidna2iazhofetiierp2@kage pagesan Opertimgp 350-Vide 360
extend through the top and bottom surfaces of the frame 210. The through-vias 360 can be distributed
in any aropegiediot exdnep B epteadsl ttegiah 2A82sFtacexafthestthetthabogmberns BH€ makdye arranged
in a line in the peripheral region surrounding the opening, as shown. Other arrangements of
through-vegsoar23also usekrrhodi3idith ecimprisgh atiten Se e thrdaegy ievin 86 by Gemevalytex hhicplieg oBuch
techniques can include laser drilling or Deep Reactive lon Etching (DRIE). Other techniques are also
useful. Irttoneghavisdin eintpdsedvia $ha Gacka &lfegl ovithl a @wnelabtdenerdtehekidébgFoiaample, the
vias are filled with copper or copper alloy. Filling the vias with other types of materials is also useful. In
one embodjpogaut jnHbevpesiginer il lsd oy 2R thibkapackabhaeeg s camatboobghfillexs A8thextaner filling
techniques. As shown in Fig. 2a, the vias are completely filled with a conductive material 365.
Alternativietgugis thiedomaimdFigtt@in, divdacessofitbdifrachevittla Toadiuchigh-wiate3tll GBEb¢QidRiRItesl 3a-3b
show enlarged portions 440 of other embodiments of a structural member 200. The enlarged portions

440 illustratayvao agjacent peitiegussipbgiahe@Bd 382hd-strexamplentberther RDoviasiickesyebregion, for
example, comprises a die attach region 231 surrounded by a
arranged in a line in the peripheral region surrounding the opening, as shown. Other
arrangements of through-vias are also useful.
[0031] The through-vias 360 can be formed by various techniques. Such techniques can
include laser drilling or Deep Reactive lon Etching (DRIE). Other techniques are also useful. In
one embodiment, the vias 360 are filled with a conductive material 365. For example, the vias
are filled with copper or copper alloy. Filling the vias with other types of materials is also
useful. In one embodiment, the vias are filled by electroplating. The vias can also be filled
using other filling techniques. As shown in Fig. 2a, the vias are completely filled with a
conductive material 365. Alternatively, as shown in Fig. 2b, the vias are lined with a conductive
material 365.
[0032] Figs. 3a-3b show enlarged portions 440 of other embodiments of a structural member

200. The enlarged portions 440 illustrate two adjacent package regions 230 of the structural

member 200. A package region, for example, comprises a die attach region 231 surrounded by a



peripheral region 232. In one embodiment, the die attach regions comprise no openings. For example,
the structural member comprises a planar member. [0033]A package region 230, in one embodiment,
comprises at least one through-via 360 therein. Generally, a plurality of through-vias 360 are provided

in the papkegkerebieni 8237 hinthiie kgibvtim&iOttadibatdish iegionsindingrisrakagperagign B3O in any
configuration. For example, the through-vias 360 can be distributed uniformly throughout the package
region (esganiysith thie sattatirabgieni2s tamgtgesippéredragimna32), as shown in Fig. 3a or be arranged
in the peripheral region 232, as shown in Fig. 3b. Distributing the through-vias 360 in other
configurg088l]is algopaskigk (OIdA]Z36 thimeghmbadi ment, xiapc iy atiipastentapraoghbeid@sosurfaces
of the frame 210. The through-vias 360 may be formed by various techniques. Such techniques may
include laisereirillGaneraDgeppReadyvef ibinobitthuigs (328 drg. foshateteirhingpeskage sgimngsiul. TBO35]In
one embodiment, the vias 360 are filled with a conductive material 365. For example, the vias 360 are
filled withhropgiewvars Ggopeandlbogistrilingdhe Wapavkhgetiegidy 239 of angteoligisaicn. useful. In one
embodiment, the vias 360 are filled by electroplating. The vias can also be filled using other filling

techniquesarglshbethiougig-vaas, 366 saabeadistabudtehfiledyvifitto egbontihetpar kagtargl 36&.g.,
Alternatively, as shown in Fig. 3b, the vias 360 are lined with a conductive material 365. [0036]Figs.
4a-4b illusithidicatashsediion 2BYiendspefipheeah baglon 232)hfaa shoaess iy a3sentidiagaagehincteductor
package 500. Fig. 4c shows a plan view of the process corresponding to Fig. 4a. For simplification, the
Figures siroiyhenabréigiorb482d epsttovgntind-ayljalce i paibkaing thgibrugBaifoG80)Reftwing to Fig. 4a

and Fig. 4c, a temporary support carrier 570 is provided. The temporary support carrier 570, for
examplecpnbigides enseraonsedutier to which a plurality of dies 510 are mounted for assembly. The
temporary support carrier 570 may be formed from various types of materials. For example, the
temporaif@84jport Thertbrabigh-vaas prégesxtmpiidrough the top and bottom surfaces of the frame 210.
The through-vias 360 may be formed by various techniques. Such techniques may include laser
drilling or Deep Reactive lon Etching (DRIE). Other techniques are also useful.
[0035] In one embodiment, the vias 360 are filled with a conductive material 365. For
example, the vias 360 are filled with copper or copper alloy. Filling the vias with other types of
materials is also useful. In one embodiment, the vias 360 are filled by electroplating. The vias
can also be filled using other filling techniques. As shown in Fig. 3a, the vias are completely
filled with a conductive material 365. Alternatively, as shown in Fig. 3b, the vias 360 are lined
with a conductive material 365.
[0036] Figs. 4a-4b illustrate cross-sectional views of an embodiment of a process for
assembling a semiconductor package 500. Fig. 4c shows a plan view of the process
corresponding to Fig. 4a. For simplification, the Figures show a portion 540 depicting two
adjacent package regions 230.
[0037] Referring to Fig. 4a and Fig. 4c, a temporary support carrier 570 is provided. The
temporary support carrier 570, for example, provides a common carrier to which a plurality of

dies 510 are mounted for assembly. The temporary support carrier 570 may be formed from

various types of materials. For example, the temporary support carrier 570 comprises copper,
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glass, silicon, quartz, sapphire or any other material that is sufficiently rigid to withstand further
processing steps. Other types of materials which can provide mechanical support to the dies are also
useful. [0038]The top surface of the temporary support carrier 570 is coated with an adhesive 572. The
adhesiveytas, bitieny, tervegreapphitbesiusyvdiien catisenss isdutfiventdyengitowinssartydatedio a
treatment. In one embodiment, the adhesive loses its adhesive strength when heated to a threshold
temperatpriscebdptgdttpsh©thpr syptaasf afdieeidznapocaryasyppoidemdibabicalisupmirteiwhaldizerieer 200.
In one embodiment, the structural member 200 is temporarily mated to the top surface with the
adhesivealneefilie adhesive is treated to lose its adhesive strength, the support carrier can be
separated or dislodged from the structural member. [0039]The structural member 200 comprises a
plurality pdgesikagd hegupsupfate Af prekagporagiauppolt desiardzlatachtedgidth 28 hdhésh\etBrdural
member facilitates assembly of dies in, for example, a wafer format. The structural member may also
be configriieddhekieditatebassgnoditipgrng atinssiveotttactiarandtse litscribesmbatiangthtythendie attach
regions comprise openings 350. Through-vias 360 filled with a conductive material 365, such as
copper osutpegied &ilayreatengmovidenhel anabbodinemt) dlokraeimdsivih b sad éeatisesivibsttbmgtigivhaas are
coated with conductive material 365. The through-vias, for example, are disposed in the rail portions
220 of thieesteddtuasthresimlibteB (2 @ Lye. peldfHicmtire thprar?d2) qfehpkerpotarthsuppenica 3&® 10 one
embodiment, the structural member is prefabricated with openings and through-vias filled or lined with
a condudteesinaters|mpeimbeo 208ting todrenbobstreit.the sttuetuzah booinber280tisadmmrghlyiastethy be
formed and filled after being mated to the substrate. The through-vias may be formed before or after
encapsulatibn t¢pG4didnconeetmbadinserde, dase5he aikedisp cstehiadhe lope rienath850eadttbregiructural
member 200. The dies 510 are temporarily attached to the support carrier 570 by the adhesive 572. As
shown, ahesipmdLrdacer 541 lof sheaditedvithdaséo bged fpad 2He1Brdespas etk thiereon is mated to the
support carrier 570. The thickness T of the structural member, in one embodiment, is the same or
substanti@iiBhe sarhe sisuttieralaiggrhioértB80dteniphisesespltsahityopt padleagesrefitives 28Uciinedckagaber
and die being about coplanar. [0041]Since the dies are smaller than the opening, gaps 525 exist
between régpadi @schrnd opditiatfasiol cegadis 28 fte M thesstiies e meatbdrttacie s eppesanchlyief 8iEd isurface,
the dies 510 are encapsulated by filling the gaps with a mold compound 535. In one embodiment, the
top surfafer exahwlealdvaben foord. SBAeistflicsir alithethketapauaiscds odnfiguiisl 54 Gaaibidagtructural
member 200. The structural member, for example, acts as a stencil for filling the gaps. The structural
member &3enbéncitbe deasuoetiififogretihdndies emdatiinegtetheaiis aktatinregions enswpsealation, the
mold compound is cured. Curing, for example, comprises exposing the die assembly to heat.

openings 350. Through-vias 360 filled with a conductive material 365, such as copper or copper

alloy, are provided. In other embodiments, the sidewalls of the through-vias are coated with
conductive material 365. The through-vias, for example, are disposed in the rail portions 220 of
the structural member 200 (e.g., peripheral regions 232) peripheral to the opening 350. In one
embodiment, the structural member is prefabricated with openings and through-vias filled or
lined with a conductive material prior to mating to the substrate. In other embodiments, the
through-vias may be formed and filled after being mated to the substrate. The through-vias may
be formed before or after encapsulation.

[0040] In one embodiment, dies 510 are disposed in the openings 350 of the structural
member 200. The dies 510 are temporarily attached to the support carrier 570 by the adhesive
572. As shown, an active surface 511 of the die with die bond pads 516 disposed thereon is

mated to the support carrier 570. The thickness T of the structural member, in one embodiment,
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[0042]Referring to Fig. 4c, a top redistribution layer (RDL) 580 is formed on the assembly. For
example, the top RDL 580 is formed on the top surface of the frame 210 and inactive surface of the die
510. The top RDL 580, for example, comprises conductive lines. RDL contact pads 585 are formed
along theaster Rive D8Quihientalivtictigenhinas theteighhefRi2ldizorhis radksSa5dp shfdtvootinyias 360
at the periphery of the opening 350. The pattern of the RDL contact pads 585 corresponds to, for
examplesthetpeatienorbacniadipbeingblonatbesipankage or chip to be stacked on the top RDL. The
RDL can be formed by various techniques. For example, the RDL can be formed by electroplating.
Other teqboigdes feifosriaditsad Dinaler dhan tiredpbridg4diivs 626 exivhbdiment thbelieyapdrary
support carrier 570 is detached from the assembly after the top RDL is formed. Detachment can be
achievecbpygniiog sidavwglle, Adadinpetdesdizasiaediotiiht eppsitsatieeSke siraogtthetiabiig tne
support carrier 570 to be dislodged. Removing the support carrier 570 exposes the active surface 511
of the diem&hulatahieydiibapihregdapavbittitam dtDtobibis ddsBie d orii entiadtiimestrfae ¢opfstiréace
assembly. The bottom RDL contacts the bottom surface of the structural member 200 and active
surface T¥thefrtudddierbiéuntesbastiosRith582 wpuidadiseof ibddiec padadbdtfutiutiae tiermbgh-vias
360, resulting in the die pads being coupled to the top RDL 580 and top RDL contact pads 585. The
top and [20@ormHe BirsctacalitaendiacKorgrdrdEs, actoties paokddesfitiretiheeyaperalhéattpetotalf the
device. [0044]A singulation process is performed after assembly is completed to separate the
packagemartibéndidicmay pésckegiese bhidtiegerh ediies Bt Glue siyorr edjusu latmee sa ftemepesssilsdanng the
frame along saw lines or saw streets to separate the die attach regions into individual packages.
[0045]Adamede:oasiyotind stauctdraComémgbar 208nppteyides @inestexpo smgdhieydor assohialyitahsapport
to the array of dies in wafer format or other formats to prevent warpage from occurring during the
assemblyQfijess Ratkini natti ¢udaduaitop tied isindapisul ddien 6ROLOBBDipforasd.onlibesisaetuybl.
member 200 may also prevent the dies 510 from shifting out of its designated locations during
encapsukatiorxanipes thectopak Bie 58ikis 200neitlonHbeatop sy Hadasf366 frame@iibaatenhantiy et fiacd
package and can act as a pathway to connect the dies 510, through the bottom RDL 581, the
through-oibh86R, 2l thieettyp RDIL 580, tor texatopl 6k DimpwistsctqraldstBaSinesiskRah tuatatapititate
stacking of further packages or dies onto the package. [0046]Figs. 5a-5b show cross-sectional views
of anothé&Béraleddimedtabdrey phe des REQ0FB0. ashecithgaved mésamadpttdhepBERagen@bicppio &&Ss is
similar to that described in Figs. 4a-4b. The difference is that the frame 210 comprises a thickness T
which is trézadhntdightiiahdegt dheperids iy d.the openérg3d0imBre pditemolkdtivo RipbuoedtB@Sfilling the
gaps 525 also covers the inactive surface 512 of the dies 510 such that the top surface of the mold
compouriB%86risspbods tmdlarexamite thiee togstsurfalceoofatiepfdené @otheafeckageapsthptitoehe
process continues as described. For example, the process continues by forming a top RDL layer 580,
detachingtahkegduissthatto B R foritiadRBdttern BODrage bgsariews stabuietiesy frer axampiblyh¢iRAT]As
described, the mold compound is flush with the top surface of the frame. In

can be formed by electroplating. Other techniques for forming the RDL are also useful.

[0043] In one embodiment, the temporary support carrier 570 is detached from the assembly
after the top RDL is formed. Detachment can be achieved by, for example, heating the adhesive
until it loses its adhesive strength, enabling the support carrier 570 to be dislodged. Removing
the support carrier 570 exposes the active surface 511 of the dies 510. In one embodiment, a
bottom RDL 581 is formed on the bottom surface of the assembly. The bottom RDL contacts
the bottom surface of the structural member 200 and active surface 511 of the die 510. The
bottom RDL 581 couples the die bond pads 516 to the through-vias 360, resulting in the die pads
being coupled to the top RDL 580 and top RDL contact pads 585. The top and bottom RDLs

facilitate stacking of dies or other packages to reduce overall footprint of the device.
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alternative embodiments, the mold compound may cover both the frame and die. For applications in
which the mold compound covers the frame, the through-vias are preferably formed after
encapsulation. For example, through-vias are formed through the mold compound and frame.

[0048]Fige0s4}6b ameifgoatitarphosksvis passrsrdtuftal adewh Bf isthwnplkace sssspatiicathd 800 for
assembling a semiconductor package. The processes are similar to that described in Figs. 4a-4b. The
differencpaisktivat tiheofiading b0 mriyydse sreotii ciniesdi rhenhite isingaativanptbecbetghhmidie dies 510.
In one embodiment, the mold compound 535 filling the gaps 525 also covers the frame 210 such that
the top ssafaog tfdifiamwalercpsapdingd & shogtreoplansspaitictiie tactitaeoragipratirfacmdiideaties
510, as shown in Figs. 6a-6b. Alternatively, the mold compound 535 covers both the frame 210 and
the dies packagesshown in Figs. 7a-7b. [0049]For applications in which the mold compound covers the
frame, the through-vias 360 are preferably formed after encapsulation. For example, through-vias are
formed thioodgh theAuwddtageopsiynthasalucams niefhe[terprocaies staliciorahi@tpoditgss continues as
described. For example, the process continues by forming a top RDL layer 580, detaching the
substrateri@ébariarahsup fuottnthe Briralapé d B8 Irandfeirfgrisding thieeassenatsyo [Q@Sditnwaepagbdérom
embodiments, the structural member comprises a plurality of die attach regions 230 without openings.
For exanopbeyrthe suciotuthd assentidy pOStessrapdi de paxtitat andorivey tHdwocayisulamBaAdvayidme provided
in the die attach region 230 to electrically couple the die 510 to a substrate. [0052]In applications
involvingpiceestiadineestioctaralitheotbe p20tngay thlscsprestntathmeiedet RHOmMelyfHag/euasfatsinterposer
between the die and substrate to balance CIE mismatch between the components. The structural
member @Signadsdd s tiens sed s e gt abkon pathsuay tioadongiebdic? 00 mdth plael thod ey leanizs 3¢itch to
substrate contact pads of a different or same pitch.

is incorporated into the final package and can act as a pathway to connect the dies 510, through

the bottom RDL 581, the through-vias 360, and the top RDL 580, to the top RDL contact pads
585. This can then facilitate stacking of further packages or dies onto the package.

[0046] Figs. 5a-5b show cross-sectional views of another embodiment of a process 600 for
assembling a semiconductor package. The process is similar to that described in Figs. 4a-4b.
The difference is that the frame 210 comprises a thickness T which is greater than the height of
the dies 510. In one embodiment, the mold compound 535 filling the gaps 525 also covers the
inactive surface 512 of the dies 510 such that the top surface of the mold compound 535 is about
coplanar with the top surface of the frame 210. After encapsulation, the process continues as
described. For example, the process continues by forming a top RDL layer 580, detaching the
substrate 570, forming bottom RDL layer 581 and singulating the assembly.

[0047] As described, the mold compound is flush with the top surface of the frame. In
alternative embodiments, the mold compound may cover both the frame and die. For
applications in which the mold compound covers the frame, the through-vias are preferably
formed after encapsulation. For example, through-vias are formed through the mold compound

and frame.
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[0053]Figs. 8a-8b show embodiments of stack packages 900. In one embodiment, a stack package
comprises a plurality of die packages 9001N configured in a stack. As shown, the stack package
comprises a first package 9001 with a second package 900N (where N = 2) disposed thereabove. The

stack pa¢bogs] maypgerse prckRge3dainbdv sy sictithgiroregset dlescpiloedsedsore) aat
example, the packages includes a structural member 200 with mold compound 535 filling at least
gaps in tBe0dier aiserhblégenswitlitendie ot Qaditeg g aTkagescossys ind sifritapatthidgtorib&Oh layers
580 and 581 with through-vias 360. [0054]In one embodiment, the packages comprise a structural
member PiggingWie SHndiffightastihatdie franezampienshiselilhnhi¢rrieds Bsvhitbd sledattamthich is
flush or coplanar with the top surfaces of the structural member and die. The structural member and
the moldhedghpofitia, dies&t@mpleyreceniirisinaiffe testmodderdaipoandbesvilling ihe SppABebrtiyely, the
structural member and the mold compound comprise the same material, as shown in Fig. 8b. As
illustratedotiaes plae kages210thechtenck thirctaf Huef seenoé typ madde alive peumbdsiabeut ctipdapackédiheheof the
stack may be different types of packages. For example, the die packages can comprise a combination
of packagestivedesopbedaiemfahsaids 53 0)agisigosinuict&igh berébeisltortiaidyr ethiemadtits. [0055]Fig.
9 shows another embodiment of a stack package 1000. As shown, the package comprises a first
package @diooling 685 gackagetbdnelfeampatRaned therded byOany shiothe jprécgssesrtiescribed above.
Package contacts 908 are provided on the bottom RDL of the first package. The package contacts, for
example[@0r49forméaoapplicttionpadsybicththdattddcBDhouhde pearkahe framtatche thegubk-emsfgfdred in
a ball grid array. Other package contact configurations may also be useful. Alternatively the first
package arapieéeeapbciaged i, s apsstailved iFoF gendde3thrboglexaanpie ftnméndh pacietpe can be a
package stack comprising N packages. In one embodiment, a device 902 which is disposed over the
first packagkl compoges andlifyashgo package. The flip chip includes chip bumps 909 on its active
surface. The chip bumps may be configured in a ball grid array. Other configurations of chip bumps
may alsd@@b0kefulATtaeqnatiesul afchettiopirCrssoamis ofdh esfiretquirekia feo cexarsplent® forethespattern of
the chip bumps of the device. [0056]The chip bumps 909 of the second package are coupled to the top
RDL 580cofitimeidir bty faokaugea AdpeRiaitiveyer iviedetashantiithelsitystinatest o rfd paiokdgdteanRiglanother
package to form a Package-On-Package structure. [0057]Referring to Figs. 8-9, it can be appreciated
that the dayertbBal anesibgul200gpieadesmbly .

[0051] In yet other embodiments, the structural member comprises a plurality of die attach
regions 230 without openings. For example, the structural member 200 comprises a flat
member. Through-vias 360 may be provided in the die attach region 230 to electrically couple
the die 510 to a substrate.

[0052] In applications involving die attach regions without openings, the structural member
200 may serve as an interposer between the die and substrate to balance CTE mismatch between
the components. The structural member 200 may also be used as a distribution pathway to
couple die bonds pads of a certain pitch to substrate contact pads of a different or same pitch.
[0053] Figs. 8a-8b show embodiments of stack packages 900. In one embodiment, a stack
package comprises a plurality of die packages 900;.y configured in a stack. As shown, the stack
package comprises a first package 900; with a second package 900y (where N = 2) disposed
thereabove. The stack package may comprise packages formed by any of the processes

described above. For example, the packages includes a structural member 200 with mold

11



an access route coupling the die in the first package to a second package or die stacked above. In Fig.
8, the die in the first package 900icommunicates with the die in the second package 900N through the

bottom RDL 581 of the first package, the through-vias 360 of the first package, the top RDL 580 of the

first packagepanddiePfittinyg & Resbgipsfithdseicontheianigige withchdiz G10platd piblages maye second
package. Likewise in Fig. 10, the structural member 200 provides a similar mode of access from the

die in thefuksideackagd botioendrVicdagelipdthinsB8keadtthareaghias8peigs. 10a-10c illustrate other
embodiments of a semiconductor package 1100. Referring to Fig. 10a, the package comprises a

substratg (054 Thels\dpsteate EBifvhaantferpaxaagplecbmpriSisntaletoidé nheabisrenéBihp shostrate. The
substrate 874 includes top and bottom surfaces. The bottom surface is provided with package contacts
878. Thehpatitageheatitadtsr iexaexse) phe, fllerauaiiguradairop haflagedvaichys sk ocaofipneatioitis of the
package contacts may also be useful. The top surface, for example, includes substrate pads which are
coupled theheppackage afahtesttsdiyrdiomexdoerad idie rTaecsindmatiy enembes afRDB8Avaldip package
800 is mounted on the substrate 874. The chip package, in one embodiment, comprises a flip chip with
chip bungasrp08mal) fits excdivielspctaapriJene fEbipnb umatesi alse aslsotrioally Eigu ple dAticimatpatiaihe contacts.
In other embodiment, the chip package may comprise any of the packages as described in Figs. 4a-4b
to 7a-7b s{Abijih raectaiande withadt e@npoaditentpasstthe tarat matebal;, 20€hsaispdigdBbetAeen
the chip package 800 and substrate 874. The structural member 200 comprises top and bottom RDLSs.

The top RDktcbed ptivgsmidpdedif tdonstaokrad of Tieespataypof thetttg &bilodomat tthbadsckagesspionds
to, for example, the chip bumps of the chip package. The bottom RDL comprises bottom RDL contact

bumps 80@. Stduk payea diftéretidiiors &R [PackageacHourxas)pte, eheadip (e ckagessponmsmor deeasubstrate
pads. The top and bottom RDL contact pads are coupled by the through-vias 360. [0061]The chip

package dsmbanatten aiackeg¢e pssiesanbeof abevstrauciu esl raembsrugmrahoherfided3 Yvithegi tiergmbvided
between the chip bumps and top RDL. The bottom of the structural member is coupled to the top
surface dfeilgbtsubstrate. By disposing the structural member between the substrate and chip package,
it acts as an interposer. The interposer provides electrical connection between the substrate and the
chip packa@fb]in on€igntbsitiweanpther smicidiraknt efrbsireindackigypa0Ragé sahdven abearathedein
parallel, as previously described. [0062]In one embodiment, the material of the structural member is
appropriatehpastsctéusipbekage 80be TEHIrsipackalbe vetweenpiekale g qatge atlyeofilles] through-vias

and the substrate. The materials of the structural member can be selected from, for example,
substrateprmessemdesicidechatid\co nRpokagts; aigatsid 8 aterfay slechixtuhe D tiradR DDt & thy st of
materials may also be useful.
package. The package contacts, for example, are formed on contact pads of the bottom RDL.
The package contacts may be configured in a ball grid array. Other package contact
configurations may also be useful. Alternatively the first package can be a package stack, as
described in Figs. 8a-8b. For example, the first package can be a package stack comprising N
packages. In one embodiment, a device 902 which is disposed over the first package comprises
a flip chip package. The flip chip includes chip bumps 909 on its active surface. The chip
bumps may be configured in a ball grid array. Other configurations of chip bumps may also be
useful. The pattern of the top RDL pads of the first package corresponds to the pattern of the
chip bumps of the device.
[0056] The chip bumps 909 of the second package are coupled to the top RDL 580 of the

first package. Alternatively, instead of a flip chip, the second package can be another package to

form a Package-On-Package structure.
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[0063]The semiconductor package 1100, for example can be encapsulated by a mold compound 843,
as shown in Fig. 10b. In other embodiments, the semiconductor package 1100 may be provided with
underfill 834 between the interposer and substrate, as shown in Fig. 10c. [0064]As described, one

embodinfeos of theréfanintpiorege be-oniayaheenpectiamdtcidtheompeundimeiatat. 200 @radidestage of
using mold compound as the structural member material is the flexibility in designing the properties of

the moldapoaopess moutévteem e thp eliedn dhediest package thea 3prung Hatkgiondid sieskeardbale. In
properties, the mold compound structural member improves thermal cycle reliability. [0065]The
inventiorrigag, hieeatigbiodtedfirsiophekspeiic domsinithes tvitpihdioe frothetbespirbaakegs 000zl
characteristics thereof. The foregoing embodiments, therefore, are to be considered in all respects
ilustrativenreab e tib dotionitiR Lhesih vé thofirdesarkagd, bier eimoStoproitbafrtiefiisnpsckags, itrdicated
by the appended claims, rather than by the foregoing description, and all changes that come within the
meaningtep R Ein§e b ieifiae paykal thend uertso toen MBEMdsSi tof hiecasedarat pat KageaivhidWisat is
claimed is: CLAIMS 1. A method of assembling devices comprising: providing a temporary carrier
substratecoviphetirss tedkeitoihd seodadgmckagdirdtikenisednd-eb@irngd stitictnabdizasiee 200 mating a
structural member on the carrier substrate, the structural member comprising a plurality of die package
regions, proeiees agiadleageodegbaccesaprsashe die etthelfirstgpackaygertuhdeiigesopliphki@ml region;
and

stacked thereon.

[0058] Figs. 10a-10c illustrate other embodiments of a semiconductor package 1100.

Referring to Fig. 10a, the package comprises a substrate 874. The substrate 874 can for example

be a Bismaleimide Triazine (BT) substrate. The substrate 874 includes top and bottom surfaces.

The bottom surface is provided with package contacts 878. The package contacts, for example,

are configured in a ball grid array. Other configurations of the package contacts may also be

useful. The top surface, for example, includes substrate pads which are coupled to the package

contacts by, for example, internal conductive traces.

[0059] A chip package 800 is mounted on the substrate 874. The chip package, in one

embodiment, comprises a flip chip with chip bumps 808 on its active surface. The chip bumps

are electrically coupled to the package contacts. In other embodiment, the chip package may

comprise any of the packages as described in Figs. 4a-4b to 7a-7b.

[0060] In accordance with one embodiment, a structural member 200 is disposed between the

chip package 800 and substrate 874. The structural member 200 comprises top and bottom

RDLs. The top RDL comprises top RDL contact pads. The pattern of the top RDL contact pads

corresponds to, for example, the chip bumps of the chip package. The bottom RDL comprises

bottom RDL contact bumps 809. The pattern of the bottom RDL contact bumps, for example,

corresponds to the substrate pads. The top and bottom RDL contact pads are coupled by the

through-vias 360.
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attaching dies in the die attach regions of the structural member, wherein through-vias are
disposed in the package regions of the structural member, the through-vias comprise a conductive
material, the through-vias are electrically coupled to bond pads of the dies. 2. The method of claim 1

wherein:[0061f)e diqladteieip raglene Eomuisedarroithgs@xtanditopfteugiusurtdersnibdhestructural
member; and attaching dies include disposing dies in the openings for temporary attachment to the

carrier suipguefidl. 833Tmeyrbethodidédloénneenaherisp Suensapsitaimphe Tieshotttnaohtid compound,;
curing the mold compound, wherein the structural member reduces warpage; removing the temporary
support camieorandepeiparatooy phel strueiuopl sndaoberf thdauvsiraividiatippokiagahe studtoeamethod of

claim 3 wherein: a thickness of the structural member is about equal to a thickness of the die to

produce hognsherfdeescehtine sabkiraerapduhip, hiekagel &taccsasdnmietaipessnhithedrecaioset poplider; or
electrical connection between the substrate and the chip package. In one embodiment, the
structural member and chip package can be assembled in parallel, as previously described.
[0062] In one embodiment, the material of the structural member is appropriately selected to
balance the CTE mismatch between the chip package, the filled through-vias and the substrate.
The materials of the structural member can be selected from, for example, substrate core
materials, mold compounds, organic materials or mixtures thereof. Other types of materials may
also be useful.
[0063]  The semiconductor package 1100, for example can be encapsulated by a mold
compound 843, as shown in Fig. 10b. In other embodiments, the semiconductor package 1100
may be provided with underfill 834 between the interposer and substrate, as shown in Fig. 10c.
[0064] As described, one embodiment of the structural member may be made from mold
compound material. One advantage of using mold compound as the structural member material
is the flexibility in designing the properties of the mold compound. When designed and selected
with the appropriate CTE and mechanical properties, the mold compound structural member
improves thermal cycle reliability.
[0065]  The invention may be embodied in other specific forms without departing from the
spirit or essential characteristics thereof. The foregoing embodiments, therefore, are to be
considered in all respects illustrative rather than limiting the invention described herein. Scope of
the invention is thus indicated by the appended claims, rather than by the foregoing description,
and all changes that come within the meaning and range of equivalency of the claims are

intended to be embraced therein.
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What is claimed is:

CLAIMS

1. A semiconductor package comprising:
a structural member having first and second major surfaces, the structural
member includes
a die attach region defined in the structural member, the die attach region
accommodates a die for packaging and includes an opening passing through the
major surfaces,
a peripheral region surrounding the die attach region,
at least one through-via disposed in the structural member, the through-via
extending through the first and second surfaces of the structural member; and
a die being disposed in the opening, the die is smaller than the opening and gaps
exist between the die and sidewalls of the opening, and the gaps are filled with a mold
compound to encapsulate the die,

wherein a thickness of the structural member is less than a thickness of the die.

2. The semiconductor package of claim 1 comprises:
atop RDL layer on a top surface of the encapsulated die; and
a bottom RDL layer on a bottom surface of the encapsulated die, wherein the

RDL layers and the at least one through-via facilitates stacking of packages.

3. The semiconductor package of claim 1 wherein the mold compound covers the

first major surface of the structural member.
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4. The semiconductor package of claim 3 wherein the at least one through-via
extends through the mold compound and the first and second major surfaces of the

structural member.

5. The semiconductor package of claim 4 wherein the structural member and the

mold compound are separate components and comprise the same material.

6. The semiconductor package of claim 5 wherein the die includes first and second
die surfaces, wherein the first die surface is an active surface and the first die surface is

coplanar with a first surface of the mold compound.

7. The semiconductor package of claim 1 wherein the structural member and the

mold compound are separate components and comprise the same material.

8. The semiconductor package of claim 6 wherein the second die surface is an

inactive surface and the second die surface is coplanar with a second surface of the mold

compound and the inactive surface of the die is exposed.

9. The semiconductor package of claim 1 wherein the mold compound covers the

first major surface of the structural member and the die.

10.  The semiconductor package of claim 1 wherein the structural member facilitates

assembling devices in a wafer format.
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11.  The semiconductor package of claim 10 wherein the structural member and the

mold compound are separate components and comprise the same material.

12.  The semiconductor package of claim 11 wherein the mold compound covers the

first major surface of the structural member.

13.  The semiconductor package of claim 12 wherein the at least one through-via
extends through the mold compound and the first and second major surfaces of the

structural member.

14.  The semiconductor package of claim 13 comprises:
a top RDL layer on a top surface of the encapsulated die; and
a bottom RDL layer on a bottom surface of the encapsulated die, wherein the

RDL layers and the at least one through-via facilitates stacking of packages.

15.  The semiconductor package of claim 13 wherein the die includes first and second
die surfaces, wherein the first die surface is an active surface and the first die surface is

coplanar with a first surface of the mold compound.

16.  The semiconductor package of claim 15 wherein the second die surface is an

inactive surface and the second die surface is coplanar with a second surface of the mold

compound and the inactive surface of the die is exposed.
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17.  The semiconductor package of claim 9 wherein the structural member and the

mold compound are separate components and comprise the same material.

18. The semiconductor package of claim 17 wherein the at least one through-via
extends through the mold compound and the first and second major surfaces of the

structural member.

19.  The semiconductor package of claim 17 wherein the die includes first and second
die surfaces, wherein the first die surface is an active surface and the first die surface is

coplanar with a first surface of the mold compound.

20.  The semiconductor package of claim 19 comprises:
a top RDL layer on a top surface of the encapsulated die; and
a bottom RDL layer on a bottom surface of the encapsulated die, wherein the

RDL layers and the at least one through-via facilitates stacking of packages.

18



