STACKED DIE PACKAGES CROSS REFERENCES TO RELATED
APPLICATIONS [0001] This Application claims benefit of co-pending U.S.
Provisional Application No. 60/840,952 filed August 30, 2006, which is

incorporated herein by refercORE B IBHIDENCKAGIS/ENTION [0002] The
present invention relates to stacked die packages and methods of

producing theR&IBBR EFERERIPAIAN REITAIE B PPTEOAMRING003] A
stacked die package typically comprises a plurality of dies packaged in a
[0001 pertigaisstgsiichtiorstedkachdie fackagpcidied OBNPareditnsingplidigion No.
packages, has increased functionality as multiple dies with different
60/84 6193 ifiks] AreLentBNEIDGithilcE save packibach wpraferdieeal method

of assembling the stacked die package involves seating the smaller dies
on top of the larger dies FORIIBaGTF el pyEaMVIENIDIEINe such that each die
does not seat on the periphery die immediately below it where wire
[0002pondig igaleciadettiowesatesticitaisiadie gadieigeaakidgrestituistofgroducing the
requires the dies to have different surface areas to enable stacking and
same. may also result in problems such as long wire connectivity constraints,
poor electrical performance due to increased resistivity, and/or wire
sweep during encapsifatiiRTON4)H TefE BEharekiderReed to provide a
stacked die package and methods of making the same that can at least

[0003 pmeliosadekedel erpaske ot ibe dipklansiass dqdartiag abdiee pSIUMIVAIR Y vertical
OF THE INVENTION [0005] One embodiment of the invention is a
stack. SEmispukedtthe package wishinchipasdtssibgtcade paviag @, this sucfageed
and a bottom surface, the top surface including a plurality of adhesive
functiportigns ancdtipledlinsavitia difésrto tchieateont |eastomna igdpibgiinelnstree package. A
adhesive portions. The package also includes a first semiconductor chip
conveh@ving metlastivé suefabbrant asteheddil pslifac e vible asoractpvhsuralier dies on
of the first semiconductor chip being in contact with the adhesive
top of plaztiargsy did the@etive suriade ofutterfirstdetinceacudtodobsmbiesagt on the
electrically
periphery die immediately below it where wire bonding is effected. However, such a stacked die
package structure requires the dies to have different surface areas to enable stacking and may
also result in problems such as long wire connectivity constraints, poor electrical performance
due to increased resistivity, and/or wire sweep during encapsulation.
[0004] There is therefore a need to provide a stacked die package and methods of making the
same that can at least ameliorate one or more of the problems as described above.
SUMMARY OF THE INVENTION
[0005] One embodiment of the invention is a semiconductor package that includes a
substrate having a top surface and a bottom surface, the top surface including a plurality of
adhesive portions arranged in a manner to create at least one gap between the adhesive portions.
The package also includes  a first semiconductor chip having an active surface and a non-

active surface, the non-active surface of the first semiconductor chip being in contact with the

adhesive portions, and the active surface of the first semiconductor chip being electrically

1



1 connected to the substrate. In the package, a second semiconductor
chip has an active surface and a non-active surface, the non-active
surface of the second semiconductor chip being attached to the

connefted-ative sbitiace ahthe frsksemicanduatasmeirihbictoleyep dhadhastve: surface
therebetween, and the active surface of the second semiconductor chip

and a heingeledltically, eennectadile thefsehstratesetotbie gaickagacdst chip being attached
encapsulant material covers the first and second semiconductor chips and

to the higira@bsosiatast eledkicadtceniiesiongod tidebganswabigdhadiiahbiisbetween, and
the at least one gap between the plurality of adhesive portions and

the activerabyaeoodpssiaiesdnemecodd senteiprsiicios ektipcand dsmmssariated substrate.
electrical connection. [0006] Another embodiment of the invention is a

In the pachiggnsiuctonpatkagadizainhasvars thstiaieamlitle @idpsuitaddanst @hips and their
bottom surface, the top surface including a plurality of adhesive portions

associatgaryeditwhonaroaoie. Cidatenatjsakitipnargagibeiilie eincthid @dhesivgap between
portions. The package includes a first semiconductor chip having an

the plaative dludhes anpoatioas actiesbifaaeaphel nenthaciveslistace widinedirsliip and its
semiconductor chip being in contact with the adhesive portions, and the

associaelivd stiriate @fiitaitinst semiconductor chip being electrically connected
to the substrate. The package includes a second semiconductor chip

[0006 havirgathactive siirfeae ditbcamantantikcasierfacen dtiveon paekatiy ehauhiace substrate
of the second semiconductor chip being attached to the top surface of the

with agopsuetedyna lapertahadh@sielih erpbettiee mduntitpe abtiabtgufaddasive portions
the second semiconductor chip being electrically connected to the

arrangsdbstiatenAer éncapsutantastaiacighp beesecthehéivsthasidspoaiths. The package
semiconductor chips and their associated electrical connections and the

includenedpsusatmcombianakfilis ihest leasttoresgdicbetleamthacpliralityaot, the non-
adhesive portions and thereby encapsulates the second semiconductor

active chiffaandfithatsaciatedoaldottirallip hregtioncof08a 7 ifhehémvdnrtiore alsdions, and the
includes a method manufacturing a semiconductor package with the

active folldavingfstepScs(ase prioviding @ phupaityngfedelitasivky pontieosdmatopubstrate. The
surface of a substrate, the plurality of adhesive portions arranged in a

packagrancledts Treatedtdeastmhegaptbpiwmeerg theactive surface and a non-active surface,

the non-active surface of the second semiconductor chip being attached to the top surface of the
substrate by a layer of adhesive therebetween, and the active surface of the second
semiconductor chip being electrically connected to the substrate. An encapsulant material covers
the first and second semiconductor chips and their associated electrical connections and the
encapsulating material fills the at least one gap between the plurality of adhesive portions and
thereby encapsulates the second semiconductor chip and its associated electrical connection.
[0007] The invention also includes a method manufacturing a semiconductor package with
the following steps:

(a) providing a plurality of adhesive portions on a top surface of a substrate, the
plurality of adhesive portions arranged in a manner to create at least one gap between the

adhesive portions;



adhesive portions; 2 (b) attaching a non-active surface of a first
semiconductor chip to the adhesive portions on the top surface of the
substrate; (c) attaching a non-active surface of a second semiconductor

chip te)the nancheive mnfaae okthefsifsefititesmhiciad ekt ubipgoahayrihesive
of adhesive therebetween; (d) electrically connecting active surfaces of

portiofhefitskans semicauTdtetamehips;to the substrate; and (e) covering the
first and second semiconductor chips and their associated electrical

connggtionsawiidhiig eneapsitiaaisnraiesief aubesginseuitig éngapshiptiehe non-
the at least one gap between the adhesive portions allows the

active 80cRAPS VIt Maiestah i fitlib@sgdpasiapveancitie sitesivateharddive:fnst
semiconductor chip to encapsulate the second semiconductor chip and

its aggpciatedeetaichiigat @orpadaticiatiiR0NBhdhe e mtisnatseein@oadsctor chips to
second method manufacturing a semiconductor package with the

the substlawinméteps: (a) providing a plurality of adhesive portions on a top
surface of a substrate, the plurality of adhesive portions arranged in a
maniey to ceeateint thastirsnmdapcbatvesticthelvadiresiys padtibes;adadciated
attaching a non-active surface of a first semiconductor chip to the

electriaglnesivectportions an ¢éheajpplantiaaenthelrubisttaiengonatipaliinga the at least
non-active surface of a second semiconductor chip a top surface of the

one ggubsiratea tsingllzctayepoftadbalive diierebeipsednit (dheleatticdly/ the space between
connecting active surfaces of the first and semiconductor chips to the

the sulssthatratel thandife) seavieoimdnther ittgpaodraponidtsehrisetwhdctomatipduand chip and
their associated electrical connections with an encapsulant material,

its assudigreirldctriingl encapsidation, the at least

[0008] The invention also includes a second method manufacturing a semiconductor package

with the following steps:

(a) providing a plurality of adhesive portions on a top surface of a substrate, the
plurality of adhesive portions arranged in a manner to create at least one gap between the
adhesive portions;

(b) attaching a non-active surface of a first semiconductor chip to the adhesive
portions on the top surface of the substrate;

(c) attaching a non-active surface of a second semiconductor chip a top surface of
the substrate using a layer of adhesive therebetween;

(d) electrically connecting active surfaces of the first and semiconductor chips to
the substrate; and

(e) covering the first and second semiconductor chips and their associated

electrical connections with an encapsulant material, wherein during encapsulation, the at least

one gap between the adhesive portions allows the encapsulant material to fill the space between



one gap between the adhesive portions allows the encapsulant material to
fill the space between 3 the substrate and the first semiconductor chip to
encapsulate the second semiconductor chip and its associated electrical

the subgrneaianh B8Rk seRRD LRI EHp @FehtibsDIRA WENExD1@069] ddadyttor chip and
aspects of the invention can be better understood with reference to the

its assteligradngedtavdngsnEbggomponents in the drawings are not necessarily
to scale, emphasis instead being placed upon clearly illustrating the
principles of the BRIEMHBSOROPT NN €OV AH INDRA WVIMGR)S, like
reference numerals designate corresponding parts throughout the several

[0009)Views 1400 hegcEigufeht e tioasaebtidr eframnd @sbabingnicafranstacked
die package. Figure IA is a top view of a substrate and a first
followsegnicontigstom kbigp piphe stanket diapagkage withigiesatily@03ddle, emphasis
Figures 2A-2C show a method of making a stacked die package of Figure
instead b3 pladdd up 3 dkcarBrodsssadtignhefmificsp ki effthtepespbindimanicf. aMoreover,
stacked die package. [00131 Figure 4A is a top view of a substrate, a first
in the demitRdliktar thighentumsedoddsigemicanchsptordahgpoitthirstatiked wWieseveral
package of Figure 3 before stacking. Figure 4B(i) is a top view of a
views substrate, a first semiconductor chip and a second semiconductor chip of
the stacked die package of Figure 3 after stacking. Figure 4B(ii) is a top
[0010VviewKiparsubistiateysa-§isstionasfimanciubtaliokip aha s@askeddit package. Figure 1A is
semiconductor chip of a variation of the stacked die package of Figure 3.
a top Wrigurd 4 €ulsiaatoprdetiodttherstarctuceashspofnh ¢ faiduereddBhyckaike @ f Figure 1.
third semiconductor chip. [00141 Figure 5 is a cross-section of a second
[0011 plteriggeresriodithenivoharstholdad diekpae katyek dd glik e Sokdgeaotf yiewvl .
of a substrate, a first semiconductor chip and a second semiconductor
[0012khip Bigine 3tackerdieqaockagfea dirkigitrenatd @dlbliRigures Htack 6€Cdie package.
show cross-sections of a third alternate embodiment of a stacked die
[0013packBgarércdudingap method ofubstkang shergaseaiconductor chip and a second

semiconductor chip of the stacked die package of Figure 3 before stacking. Figure 4B(i) is a top
view of a substrate, a first semiconductor chip and a second semiconductor chip of the stacked
die package of Figure 3 after stacking. Figure 4B(ii) is a top view of a substrate, a first
semiconductor chip and a second semiconductor chip of a variation of the stacked die package of
Figure 3. Figure 4C is a top view of the structure as shown in Figure 4B(i) with a third
semiconductor chip.

[0014] Figure 5 is a cross-section of a second alternate embodiment of a stacked die package.
Figure 5A is a top view of a substrate, a first semiconductor chip and a second semiconductor
chip of the stacked die package of Figure 5.

[0015] Figures 6A to 6C show cross-sections of a third alternate embodiment of a stacked die

package, including a method of making the same.



4 DETAILED DESCRIPTION OF THE INVENTION [00161 Hereinafter,
the present invention will be described in detail by way of exemplary
embodiments with reference to the drawings. The described exemplary

embodiments e TAIEEIROKsasIBTION©EHsIandingadike invention,

and are not intended to limit the scope of the invention in any way.
[0016]Throtghavitiee ciaptiagsfonexplainiiy tealeseibpdary Rmhagdimentst exemplary

those components having identical functions carry the same reference

emboditin@raks foretdiigitedophicaiavexiglanatiodssobbe amitisiary[@Bbolifnents are
non-limiting embodiment of the invention is described herein with

intendegffesensist o thiguiesrstaiihklo Figiieyénsloasndnexamplenial stdakedhe scope of
die package 100 in accordance with the embodiment. The stacked die

the inaackaga 100 waynriseaghsubsialed 0 hvdiegpaiamguktaceempRayamibadiments,
bottom surface 102b, with a hole extending at least partially from the top

those otfpegertd Raviay atehthvabtiotvsuctace tHe dhiscavibagire aninthahfdevidich
in the form of a window opening 104 that is fully extended from the top

duplicatetagahBRentoviieHeaitainesurface 102b of the substrate 102. Methods
for creating the window opening 104 are well known to those of skill in the

[0017frt; ahcdheiafdieg Hebddtaits0d Crieaiingitienvindtswribpe histgiwill idotdierence to
described herein. The substrate 102 comprises a plurality of bond fingers

FigurekQ3awdhich. aFégpasitisinedsan tharige stidace ldPdiapatbapthE)battantordance with
surface 102b of the substrate 102. One exemplary arrangement of the

the entbodihitmge Bh Gk shdiwmackaigu i€ Aomipe tepasuibacetd 022 lofving a top surface
substrate 102 has a plurality of adhesive portions 106 arranged in a

102a amdnherttorcseste gifizb] O7thetivde nxteading helcasthestudlpdrtiondhd @ surface
can function both as an adhesive and as spacers or interposers between

102a ttivearduithsthatedOdiefacka Bethicomibodiareaiithddoexamptbeafdinst of a window
semiconductor chip 108, stacked above the substrate 102. The adhesive

openirgpifidribal @6foly baaidadiaterihktivgt witfaalo 2adiogbiobotiotake fakac)2b of the
for example, an epoxy. The adhesive portions 106 may be dispensed or

substrpdrite?l dhtthode SulvstrategB? wiraltachpehtoghésaitestralickh0R mftethivdeast skill in
been cut into the desired shape. [00181 A first semiconductor chip 108,

the arthanihthadtpeathivdsaitfactci@8manit avbalonopenag will not be described herein.

The substrate 102 comprises a plurality of bond fingers 103 which are positioned on the top
surface 102a and on the bottom surface 102b of the substrate 102. One exemplary arrangement
of the bond fingers 103 is shown in Figure 1A. The top surface 102a of the substrate 102 has a
plurality of adhesive portions 106 arranged in a manner to create gaps 107 between them. The
adhesive portions 106 can function both as an adhesive and as spacers or interposers between the
substrate 102 and a semiconductor chip, for example a first semiconductor chip 108, stacked
above the substrate 102. The adhesive portions 106 can be of a material that will allow adhesion
to take place, for example, an epoxy. The adhesive portions 106 may be dispensed or printed
onto the substrate 102 or attached to the substrate 102 after it has been cut into the desired shape.
[0018] A first semiconductor chip 108, having a top active surface 108a and a bottom non-

active surface 108b, resides on the adhesive portions 106, with the bottom non-active surface
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active surface 108b, resides on the adhesive portions 106, with the bottom
non-active surface 5 108b of the first semiconductor chip 108 in contact
with the adhesive portions 106. A second semiconductor chip 110, having

108b & tap fiensagtivensidace Hip0d andoaietomthan adive st ifi@aends 06. A second
attached to the bottom non-active surface 108b of the first semiconductor

semic&hdpctoOBchipa lay davohadhesiven 1% theehrbve®a. ahde ddhesived09tbarsurface,
be an adhesive that is commonly used in the art and can, for example, be

is attaclic@ POy Theotopacacaotwsuetanes b bQReditis aakondusemitgnUoLtey a layer
chip 110 faces the non-active surface 108b of the first semiconductor chip

of adhdfi8e Tletserdbasyasaa DhéhelissoantoSermiconaiatieeRip tisaofsasiammdndy used in
can enable it to be positioned below the first semiconductor chip 108 and

the artainléash plitilhnpit)ibethe dnieyexdidojonpartiadiye etftaty frooe dfehtogecond
surface 102a toward the bottom surface 102b of the substrate 102. [00191

semicératuexaropig, a6 shewthémbigatevk, din€asufage of el dfrthecseiconductor chip 108.
semiconductor chip is smaller than that of the first semiconductor ship

The sut@f anctdhd shindeonhdpenitgdddtior tiep substraie: 1ba imsuahtileat thée positioned
second semiconductor chip 110 can be partially within the window

belowapefiirgstidcoidur witahiye ok dhe firkiasepaicatigucitictip 1618 cktwdirgt partially
semiconductor chip 108 is electrically connected to the substrate 102 by

or fullpdruhtire sop iextendiotdroand e togt@antivetses Toizb I8hetoutherate 102.
respective bond fingers 103 on the top surface 102a of the substrate 102.

[0019]The $ecerahgdmigosichvetoindhignicl O, b ebactaicaliygoffitiectecotalthieniconductor chip
substrate 102 by bond wires 114 extending from the bottom active

is smadlgrfdea tHabodftbedisecendcsahicendigidiO8hipdlthe winthevreppeaiiviEd4 in the
bond fingers 103 residing at the bottom surface 102b of the substrate 102.

substriO PO iAspltir ahidy the secoindseluciondivps chay b stacke gaotialhe wotivethe window
surface 108a of the first semiconductor chip 108 using layers of adhesive

openirid) B0 etvere attind et midanfitst tenobipsiudafehimd ) for Bxafmplactaidagduetor chip
1, a third semiconductor chip 116 is further stacked above the active

108 issietaceallf 8anfeattedfinstisesnbxtrat t03r phipdd 8 uesng 4 ¢ayerdoigtthesitie top
109 therebetween. In addition to providing adhesion, the layer of

active adtfestve030 Sochn ppiettvih bdog fiagtive90rfachofdpewstrechitiudttrechipstrate
and the associated bond wires 114 on the active surface,

102. The second semiconductor chip 110 is electrically connected to the substrate 102 by bond

wires 114 extending from the bottom active surface 110b of the second semiconductor chip 110
to the respective bond fingers 103 residing at the bottom surface 102b of the substrate 102.
[0020] A plurality of semiconductor chips may be stacked on the active surface 108a of the
first semiconductor chip 108 using layers of adhesive 109 between the semiconductor chips.
Referring, for example, to Figure 1, a third semiconductor chip 116 is further stacked above the
active surface 108a of the first semiconductor chip 108 using a layer of adhesive 109
therebetween. In addition to providing adhesion, the layer of adhesive 109 can protect the top
active surface of the semiconductor chip and the associated bond wires 114 on the active surface,
when another semiconductor chip is stacked thereon. For the purposes of illustration and

referring to Figure 1, the adhesive layer 109 can protect the top active surface 108a of the first

6



when another semiconductor chip is stacked thereon. For the purposes of
illustration and referring to Figure 1, the adhesive layer 109 can protect
the top active surface 108a of the first 6 semiconductor chip 108 and the
semic@s&aaterip 008 midehelddRimtbe tstive ised face ck0a auhansthieadhirdsa, when the
semiconductor chip 116 is stacked thereon. The third semiconductor chip
third s¢dfcbagirtrhactive slifaded ieaand ahotiord nenrastive ouidhize1166fas a top
The bottom non-active surface 116b of the third semiconductor chip 116
activefagscthel tamad ivitoaufiaten 18a ©fikfadé $1 senitersbiteior nohHactl8 surface 116b
when stacked. Bond wires 114 also extend from the top active surface
of the HHiGhsehthernbirctosemjconseieyr whipp hoticcthe faspritivefibnddiingarsconductor
103 on the top surface 102a of the substrate 102 to electrically connect
chip 108%ewhin setkiconBosdorehipl 14a1to thecadiaiiatdd bp Atifautiface 116a of the third
semiconductor chip 118 having a top active surface 118a and a bottom
semichiatractivhipurfaae thd 8 eani atdsbe Sigeked)3vith tiis aprsadiive Kddadhe
118b facing downwards, on the top active surface 116a of the third
substrseninrdtictonieilp ddhetsidg: ahliaysemiaaidasive chd® therehkéwabsiraithi2. A
arrangement of the fourth semiconductor 118 can, for example, be
fourthstag@eretdroneliye thirta semicapdicios chnifadsl 61 82 avdid boedmondwikeive surface
114 associated with the third semiconductor chip 116 as shown in Figure
118b canHie fiotisthcked) ivavhdtcion ehipvi K rifh &lddiBic fkyigo doeateak o, the the top active
substrate 102 via a bond wire 114 extending from the top active surface
surfacd 18aaoé e fibiurdrseaanviedindoictbipchi® Ltk g thedortddingers 10Btsrdbetween.
top surface 102a of the substrate 102. It will be appreciated that the third
The aramntzéoumtin sehnddoncticioncoipddbe, LlBoaesfbnatdnepie, the stegptigudr &ivomthe third
as described in Figure 1. For example, the fourth semiconductor chip 118
semiceatubier stapkidd ito the sbiineboahwarcadd 4desarddaddovithehththdrd semiconductor chip
semiconductor chip 116. [00211 Within the substrate 102, there may be
116 aswiowdeoh etaietiacEselfbArtvkerhi @ledtritad lyhipohitest dlrethontl fingarsted to the
103 on the top 102a and bottom 102b surfaces of the substrate 102 such
substrats ffidseshdwmdinviFgllré dxtémisrcipsulbntopatenal 12 entbfrsofatesfourth
the first, third and fourth semiconductor chips 108, 116, 118 and their
semicasbottiatedipdhd witestibbd anddild tRhespbetsy betiveeweofdpssibtrate 102. It
and in the window opening 104 to encapsulate the second semiconductor
will be appreciated that the third and fourth semiconductor chips 116,118 need not be in the

configuration as described in Figure 1. For example, the fourth semiconductor chip 118 can be
stacked in the same manner as described for the third semiconductor chip 116.

[0021] Within the substrate 102, there may be provided metal traces 112, which electrically
connect the bond fingers 103 on the top 102a and bottom 102b surfaces of the substrate 102 such
as those shown in Figure 1. An encapsulant material 120 encapsulates the first, third and fourth
semiconductor chips 108, 116, 118 and their associated bond wires 114 and fills the spaces
between the gaps 107 and in the window opening 104 to encapsulate the second semiconductor
chip 110. A solder material, for example solder balls 122 as shown in Figure 1, can be attached
to the bottom surface 102b of the substrate for further connection of the assembled package 100

to an external board.



chip 110. A solder material, for example solder balls 122 as shown in
Figure 1, can be attached to the bottom surface 102b of the substrate for
further connection of the assembled package 100 to an external board. 7

[0022]00221gkriguires RAtatOROR Sy Sieve-anepexe migthnd meibaaneliagstewinigonductor
the semiconductor package 100 as shown in Figure 1. Referring to Figure

packagdl 6bedisabsenceiRdrctior REfrd08 is Fagiacied tadfiessubsiieddOdr chip 108 is
using adhesive portions 106 as described above. Referring to Figure 2B,

attachtidedor-adiveto peuitice Adhesi of foetResand sedusattbdcibs ehiRbidigg to
then attached to the bottom non-active surface 108b of the first

FigureSER)iteneictetiobip g Soriising 1@daythotcadhe siveidduiatevdd byo is then attached
electrically connecting the bottom active surface 11 Ob of the second

to the betrigonchatavehiprto, 1vgblhambaniret 1dhidondhe footifin@erssiiSadonrg of
the bottom surface 102b of the substrate 102. [00231 Referring to Figure
adhesi2€ | 09 fatiive:d bifatec il pt dhe ditsh s draicomnstucion ahipri& isl 0b of the second
electrically connected to the bond fingers 103 along the top surface 102a
semic@idhequilspyate) 1 0. bdieied and datictbsehicgad U0 akingsht MottbhBsurface
are subsequently stacked above the active surface 108a of the first
102b skiticobstuaiot @hip 108 using layers of adhesive 115, 117 as described
above. [00241 Thereafter, an encapsulant material 120 is used to protect
[0023fhe Re@wirg solHidand hehseoiconatiator ORgpst 108 fitst Qedl@ntihi8tor chip 108 is
During encapsulation, the encapsulant material 120 surrounds the first,
electrithillg anchtetrihsdnicond iatgrchiPsal®ld; thtGop t6rfied 1Rk asdraatadate 102.
electrical connections or bond wires 114 and flows through the gaps
The thhelhaekfotinth adinésivdugortidngsarid,inid the wibdoweopeniackt@4tove the active
encapsulate and protect the second semiconductor chip 110 and its
surfacad98aiatatichimndsanedd4t{O@RLL 18R ediepnatesrobadimsent bfthel 7 as described
invention is shown in Figures 3, 4A, 4(B)(i), 4(B)(ii) and 4C. Figure 3
aboveshows a semiconductor package 200 in accordance with this alternate
embodiment. The semiconductor package 200 is similar to the one as
[0024esclibeddtethm aboaesulant material 120 is used to protect the bond wires 114 and the

semiconductor chips 108, 110, 116, 118. During encapsulation, the encapsulant material 120
surrounds the first, third and fourth semiconductor chips 108, 116, 118 and their associated
electrical connections or bond wires 114 and flows through the gaps between the adhesive
portions and into the window opening 104 to encapsulate and protect the second semiconductor
chip 110 and its associated bond wires 114.

[0025] An alternate embodiment of the invention is shown in Figures 3, 4A, 4(B)(1), 4(B)(ii)
and 4C. Figure 3 shows a semiconductor package 200 in accordance with this alternate
embodiment. The semiconductor package 200 is similar to the one as described for the above
embodiment except that the substrate 202 has a cavity 204 instead of a window opening 104, and
the second semiconductor chip 210 is positioned within the cavity 204. The semiconductor
package 200 includes a substrate 202 having a top surface 202a and a bottom surface 202b. The

substrate 202 has a cavity 204 extending from the
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embodiment except that the substrate 202 has a cavity 204 instead of a
window opening 104, and the second semiconductor chip 210 is
positioned within the cavity 204. The semiconductor package 200

top sutfldeg Arswaslraie b naviacd MRISUNREER0A0 Zer aRch@niatiota sityTaoe are well
202b. The substrate 202 has a cavity 204 extending from the 8 top

knowrsti floec2X2kill0 wiadit the, badtaisrstviaatLdxbilMethedsHoriareatiitg 208 will not be
cavity 204 are well known to those of skill in the art; and therefore, the

describl@iailscdh CTERIING thate0yc3apmiisnoplaealdesdried hiagin. 2B ositioned on the
substrate 202 comprises a plurality of bond fingers 203 positioned on the

top sut@eSD0RCOA02 subkthe:A0osirata plizading & pindlitygetoDIRiFogerecd@a the
positioned on the bottom surface 202b of the substrate 202. Figure 4A

bottonskorisanEteofphe aitangemen! ¢figne:banshdingefisccomibe auhsirate:202f the bond
The top surface 202a of the substrate 202 has a plurality of adhesive

fingerpontibesiiratrangediie somanfiee @icteatehgapbstic totesn thiamlity of
[00261 A first semiconductor chip 208, having a top active surface 208a

adhesiagpahaitaroMamnapeiivia sutkace 208 ciesiges pivtheraahiegivm portions
206 with the bottom non-active surface 208b of the first semiconductor

[0026chip 20Br$n seatitaciduitortbkipdheshae ipgriiasnsa2d6ec Austcerd®8a and a bottom non-
semiconductor chip 210, having a top active surface 210a and a bottom

active BorfeaetRSsLrdsice 2didthe islatidcbpditviRe 6 ovitf theteariiy 204-dayiae surface
layer of adhesive 209. The top active surface 210a of the second

208b «rtihdanduatocaidpc2diCciag@ihe aanaactivieh shefadiee2i08Ipaftities &, A second
semiconductor chip 208. The surface area of the second semiconductor

semicaindo2dOcisshidlldrathiag attugt aftihe stirsh e iComdl etostshipramdathe cawvifice 210D,
204 in the substrate 202 is such that the second semiconductor chip 210

is attacianl be thositionefithdttanith @ Gabipya 20vkr Tadirstise 200 rthectop ebiifye208ace 210a
is electrically connected to the substrate by bond wires 214 extending

of the frarnthectopp@ctiveoscirfacd @ G8a < ohtheorespectiverfime @ fitigefsH0Brin
the top surface 202a of the substrate 202. The second semiconductor

semicaindp@dcis e Rigriddiby sooface ated of timessodmsdrsdmiz0fdmg thonblip@rbsi2 $rhaller than
extending from the top active surface 210a of the second semiconductor

that oftthip f2%Ostorticen desppecive ot dicgery 208inabic rudporath20Poersoélittbat the second
cavity 204 as shown in Figure 4A.

semiconductor chip 210 can be positioned within the cavity 204. The first semiconductor chip

208 is electrically connected to the substrate by bond wires 214 extending from the top active
surface 208a to the respective bond fingers 203 on the top surface 202a of the substrate 202. The
second semiconductor chip 210 is electrically connected to the substrate 202 by bond wires 214
extending from the top active surface 210a of the second semiconductor chip 210 to the
respective bond fingers 203 residing on the floor of the cavity 204 as shown in Figure 4A.

[0027] A third semiconductor chip 216 is further stacked above the active surface 208a of the
first semiconductor chip 208 using a layer of adhesive 209. The third semiconductor chip 216
has a top active surface 216a and a bottom non-active surface 216b. The bottom non-active
surface 216b of the third semiconductor chip 216 faces the top active surface 208a of the first

semiconductor chip 208 when stacked. Bond wires 214 also extend from the top active surface
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[00271 A third semiconductor chip 216 is further stacked above the active
surface 208a of the first semiconductor chip 208 using a layer of adhesive
209. The third semiconductor chip 216 has a top active surface 216a and

216a of hettaminenactivacsuridap 216k theedpiiamauhdeierspofcendhbliopisurface
the third semiconductor chip 216 faces the top active surface 208a of the

202a dirgie sepiiesodootes eleiprQ8ywhemsiatkedildesshivbiak 2ibd @goXxdenthe substrate
from the top active surface 9 216a of the third semiconductor chip 216 to

202. Aheviespeetivehhebiiony s OB iy the o susfaaga02s ohilde Bdisthateon-active
202 to electrically connect the third semiconductor chip 216 to the

surfacs@stiate 262 bA Jaukiki sentcanaoetatchipuZkdhamby R iigpdstiv@ards, on the top
surface 218a and a bottom non-active surface 218b can also be stacked,

active \Wiiiiats Dosraciike hirdaeen2b3ld fawinchtoMBnaiag adayifieofapihastinve209. The
surface 216a of the third semiconductor chip 216 using a layer of

arrangadasiveiZOthuihescatfengrictontbiptD esfouithesemigand deiar ¢highgli8@aitonductor
be staggered from the third semiconductor chip 216 to avoid the bond

chip 2Wire» 21 4id sbobiaiadviviil2 tHethirdasahvidtndiv etordciimizdbbdas ehoip 2h6 as shown
Figure 3. The fourth semiconductor chip 218 is electrically connected to

in Figtihe Bulbatr ddarild Reviéc cadhanek wiiip 218l iexieodiog lfif eonthettdp@ditveubstrate 102 via
surface 218a of the fourth semiconductor chip 218 to the bond fingers

a bon2{& o0 lhextepduydcen?B2acpf dbeveuinstiate? 282 ofaB2 8duMtitbémibenductor chip 218
substrate 202, there may be provided metal traces 212, which provide

to the blecirfualcco it onidatinp bettree (e diohd dibgeaseZ0R .on the top 202a
and bottom 202b surfaces of the substrate 202 as shown in Figure 3. An

[0028encapatiantim sitbsiah 2200 2rtbapsniayds the vilded, iiital andefoRir) which provide
semiconductor chips 208,216,218 and fills the spaces between the gaps

electri2ficcmmdunitiaé @abityn264 tice docdfsutate 202 ce donthseiileanductoollp2b
210. Solder balls 222 can be attached to the bottom surface 202b of the

surfacesibStiateufontfatt 302 asshestioin 6fghe 3ssémirieah pdakagat@0 28 @pncapsulates the
external board. [00291 Figures 4A through 4C show an exemplary method

first, thirdesdrfiblitigsthreifiost] secoctd pafddRitd, 2&driadidisciior ghips OBy &hlthe gaps 207
216 onto the substrate 202 to form part of the semiconductor package

and in200 @yish AWhtndhigpsal3teRbéagtng dedrigeredud retdptB((), Sddeoballs 222 can be

attached to the bottom surface 202b of the substrate for further connection of the assembled
package 200 to an external board.

[0029] Figures 4A through 4C show an exemplary method of assembling the first, second
and third semiconductor chips 208, 210, 216 onto the substrate 202 to form part of the
semiconductor package 200 as shown in Figure 3. Referring to Figures 4A and 4B(i), a second
semiconductor chip 210 is attached to the floor of the cavity 204 using a layer of adhesive 209
and is electrically connected to the substrate by bond wires 214 extending from the active surface
210a of the second semiconductor chip 210 to the respective bond fingers 203 on the floor of the
cavity 204. A first semiconductor chip 208 is attached to the substrate 202 and stacked over the
second semiconductor chip 210 as shown in Figure 4B(i) by adhesive portions 206. The

associated electrical connections for the first semiconductor chip 208 are made via bond wires
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semiconductor chip 210 is attached to the floor of the cavity 204 using a
layer of adhesive 209 and is electrically connected to the substrate by
bond wires 214 extending from the active surface 210a of the second

214 exgendie@nioieteiecchif 21t dbe 18spedhy eikonchfiogaiectsi pip o8 lodidfespective
the cavity 204. A first semiconductor chip 208 is attached to the substrate

bond 282 A Stackedsaverihe2 GEeoaeksaby¢anaustor chip 210 as shown in
Figure 4B(i) by adhesive portions 206. The associated electrical

[0030 connEiglivad Beti jRadiwstaserimantolcing fRipa2@tharesmbdairianhondtiliy@ariation,
10 214 extending from the active surface 208a of the first semiconductor

the ca¢itip2Da8stoftheviespset veabordilinigersi2fdloadhelsphsgate wdRwsappreciated that
described above. [0030] Figure 4B(ii) shows a variation of the first

the caditeatate rhbodinefferén thiapadiatiossdthe: 6a\dtn 20 it aheswidelesizibed in the
than the first semiconductor chip 108. It will be appreciated that the cavity

Figure2®4 £anihdys @ diffecahbpbapehanavigednotbefeosiinesl dpbhaseaagular as
described in the Figures 3, 4A and 4B(i). The shape of the cavity 204 can,

illustriasdebsanipiec B8 (ertanghdasiasdilugtsalashyféigurenp B(ii) BigoileerBhiaphs.cavity
As shown for example in Figure 4B(ii), the cavity 204 may not be fully

204 magverdst byl the diratedamitentictentdbipdBoalteipLid s heei lattasaditached to the
the adhesive portions 206 of the substrate 202. The larger cavity 204

adhesiadyantage 0S|y fientabsadar §OL. flohe patfefaniiy ndadsutaiigronshterialtes a larger
220 to flow through the gaps 207 and into the cavity 204 to encapsulate

flow piite fechodsepichiniduatoraiip200witbin tirewgdvitye 20ds PO03LdThe thicdavity 204
semiconductor chip 216 is subsequently stacked above the active surface

to enc2iBdaaf finestirehdennidonndictan chip 208 wiing théaysritgf2Zdhesive 209 as
described above and as shown in Figure 4C, followed by the stacking of a

[0031 Fourtilsethicbsanciordivip2d8puzliog ssldypequohty ksl 200via the active surface
staggered manner as described above to result in the stacked structure as

208a cfhbevfirist seiguicensludtoe ka0 lams macapyatarit adiatenal 220 ssdasatbtal above and as
protect the bond wires 214 and the semiconductor chips 208, 210, 216,

shown2ih& 1pukirg efid apseddiiothetbie dmmcapf almtriP2G rsicrodindsr thle i 2StS thinge a layer
and fourth semiconductor chips 208, 216, 218 and their associated

of adhefeatr¥l Tonsgtiors oradnondayites @b ddarbd fowsdhrbug ththeagapd structure as
between the adhesive

shown in Figure 3. Thereafter, an encapsulant material 220 is used to protect the bond wires 214

and the semiconductor chips 208, 210, 216, 218. During encapsulation, the encapsulant 120
surrounds the first, third and fourth semiconductor chips 208, 216, 218 and their associated
electrical connections or bond wires 214 and flows through the gaps between the adhesive
portions 206 and into the cavity 204 to encapsulate and protect the second semiconductor chip
210 and its associated bond wires 214.

[0032] A semiconductor package 300 of a second alternate embodiment of the invention is
shown in Figure 5. The semiconductor package 300 is similar to those as described for the above
embodiment and first alternate embodiment except that there is no cavity or a window opening in
substrate 302. The substrate 302 has a top surface 302a and a bottom surface 302b. The

substrate 302 comprises a plurality of bond fingers 303 positioned on the top surface 302a

11



portions 206 and into the cavity 204 to encapsulate and protect the
second semiconductor chip 210 and its associated bond wires 214.
[0032] A semiconductor package 300 of a second alternate embodiment

and a pluiadtinyeBin i @RON0B iposigurieden e semisondamenpaskane Pisface 302a
similar to those as described for the above embodiment and first alternate

of the elidoRAIETNDY ExCephithdirinar edisclio €avityoak 30 RGeNEapPRNINGdfiner to create gaps
substrate 302. The substrate 302 has a top surface 302a and a bottom

306 bawdacehdfrbAd keaspistidiad@2300mpitsesdanmurality thé bershdingersadd3
positioned on the top surface 302a 11 and a plurality of bond fingers 203

embodinsitioRet @mthemgiiens surface 302b. The top surface 302a of the
substrate 302 has a plurality of adhesive portions 306 arranged in a

[0033Mmannefitet sead®GARSoBEG BN HRIVieMtopa@Kaspie St BER DR BB ditom non-
accordance with the second alternate embodiment is shown in Figure 5A.

active [Q0BREA (851 asidsandihetadiaiy SPoitivayiB0catnh hetivatstiiaase A08a@ surface
and a bottom non- active surface 308b, resides on the adhesive portions

308b dl6enfiitthenbatirhcnortaptdos shifacacBodh dithehikstseotitanl@orA second
chip 308 in contact with the adhesive portions 306. A second

semicsainizonchiptdl €hip3idg a heyingiactoyrfacti\dd Gutiate Bdifaranchaabotiosarface 310b,
non-active surface 310b, is attached to the top surface of the substrate by

is attachlaler tht aclhesifie S0DthEhaiapaschye suréace adiGavefibe SHootugh active surface
semiconductor chip 310 faces the non-active surface 308b of the first

310a «feiceoduttomitip BR8ridpstirfaibearda o0bthasecondmerdidnalittiofirst
chip 310 is smaller than that of the first semiconductor ship 308 and the

semicaahanar $hinidoRddtio swtiie Sd@cafthes @osidicanadt bedovt dhehfipsi 10 is smaller than
semiconductor chip 308 and within a gap created between opposing pairs

that oftthadhresiemn portdmesorshép fi88 aatiboncdtmtdsahio 3B deldatrigbliyan be
connected to the substrate 302 by bond wires 314 extending from the top

positiactivVeckurf toe 888z ta dchrdiespediipe3 (Sondi fingers 38 crctitaltbgrsuefacpposing
302a of the substrate 302. The second semiconductor chip 310 is

pairs «dfledhdsaléypoonioectdih¢dithessuhetratec832 tny BORdswlres8ilyexdienelitegl to the
from the top active surface 310a of the second semiconductor chip 310 to

substrite3¢Spe tovel bores fihgerseddig from the top active surface 308a to the respective

bond fingers 303 on the top surface 302a of the substrate 302. The second semiconductor chip
310 is electrically connected to the substrate 302 by bond wires 314 extending from the top
active surface 310a of the second semiconductor chip 310 to the respective bond fingers 303
residing on the top surface 302a of the substrate 302.

[0034] A third semiconductor chip 316 is further stacked above the active surface 308a of the
first semiconductor chip 308 using a layer of adhesive 309. The third semiconductor chip 316
has a top active surface 316a and a bottom non-active surface 316b. The bottom non-active
surface 316b of the third semiconductor chip 316 faces the top active surface 308a of the first
semiconductor chip 308 when stacked. Bond wires 314 also extend from the top active surface
316a of the third semiconductor chip 316 to the respective bond fingers 303 on the top surface

302a of the substrate 302 to electrically connect the third semiconductor chip 316 to the substrate
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residing on the top surface 302a of the substrate 302. [0034] A third
semiconductor chip 316 is further stacked above the active surface 308a
of the first semiconductor chip 308 using a layer of adhesive 309. The

302. AhfedhsRrusaechlioneBII1E hassstoppclive suiféas 316a anthadb@biamon-active
non-active surface 316b. The bottom non-active surface 316b of the third

surfacé8mgeagdutioneincta farksthe topc 6ot arfatBis BOGangf db&iwsirds, on the top
semiconductor chip 308 when stacked. Bond wires 314 also extend from

activethefiee aCtyoSthdaked 3d:6acohdnetdhicdipenicaning attiyehisr 3d1eetovin®09. The
respective bond fingers 303 on the top surface 302a of the substrate 302

arrangkarelecsii cad yooemneetidue dordseipcirgi i o crip gtaltardhetbe bsidtentidonductor
302. A fourth semiconductor chip 318 having a top active surface 318a

chip 3d6doabeidaht hondawiiees SUsfsoei a8y ithntz! soildes sit@ckadustith ésip 316 as shown,
non-active surface 318b facing downwards, on the top active surface

for exa@hpke ahtRgtiéd. s€hudondbictonicbipl Bdorusiipg3a dayetcotradiigsivanddfed to the
The arrangement of the fourth semiconductor chip 318 can be staggered

substriiterdotheithirdosdmitersddatoterchify Idmrichavopdaths bendacdrg1 814 f the fourth
associated with the third semiconductor chip 316 as shown, for example,

semicdondriglorecbipTHe foutih isamdifiapeis @03 ohith31&isvefeatricalyofohn adiedate 302.
the substrate 302 via a bond wire 314 extending from the top active

[0035urfavétBil8hofitbetou D2 stirrc angusiprehige 3 hdctol thacbopl{ingets provide
303 on the top surface 302a of the substrate 302. [0035] Within the

electrisalbsiratend A ithrebe timeyn e ravid@d: one fil X racds 3d;2 3 0hielnphovicd 302b
electrical communication between the bond fingers 303 on the top 302a

surfacandfbbtteuhsB@Rb3 Gl Haceswof th&igubsrateBaRr gsshawnateial32© bndapsulates the
encapsulant material 320 encapsulates the first, third and fourth

first, tsedacdnductosahipsnddsio3 thiB B &kl 613 thaspfite sheepaeentittergapie gaps
307 to encapsulate the second semiconductor chip 310. Solder balls 322

307 tocardpsdti@che ddotiiescnatiomndisuoiade jlOPh dFdhiershddstie dan herthached to the
connection of the assembled package 300 to an external board. [00361

bottonk igufas: 6 A2 dubh GGsshenwa sethioronetoopadkages$Ofivted grokdgandO0 to an
with a third alternate embodiment and a method of assembling the

externgbboimoinductor package 400 as shown in

[0036] Figures 6A through 6C show a semiconductor package 400 in accordance with a third
alternate embodiment and a method of assembling the semiconductor package 400 as shown in
Figure 6C. In this alternative embodiment, a substrate 403 having a top surface 402a and a
bottom surface 402b may be provided with a window opening 404. The substrate 402 may be
further provided with a tape carrier 405, on which a second semiconductor chip 410 is attached
within the window opening 404 of the substrate 402. The second semiconductor chip 410 can be
attached to the tape carrier 405 with an adhesive 409. The second semiconductor chip 410 is
electrically connected to the substrate 402 by means a bond wires 414 extending from the top
active surface 410a to the respective bond fingers 403 on the top surface 402a of the substrate
402. The top surface 402a of the substrate 402 is also provided with a plurality of adhesive

portions 406 arranged in a manner to create gaps between the adhesive portions 406. A first
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Figure 6C. In this alternative embodiment, a substrate 403 having a top
surface 402a and a bottom surface 402b may be provided with a window
opening 404. The substrate 402 may be further provided with a tape

semic&adieOAOBip0ID By hghi f SECPNE SEICARNELPISH AP A Qi tisnatiashedvwitiifice 408D,
the window opening 404 of the substrate 402. The second semiconductor

reside€biptHd Adtasi bepattrek e éonthe dappod@itilodQl tiviths aaad 1OSly €a613Q. the top
The second semiconductor chip 410 is electrically connected to the

surfac8U0SH a0 bytrane 208 .a b aiddwiescédduerdetiiing feaimving toppakiive surface
surface 410a to the respective bond fingers 403 on the top surface 402a

416a Hidthdsthstimie-adive dincatep sobfaca4ozal ob the spasiratesdfidds 408 of the first
provided with a plurality of adhesive portions 406 arranged in a manner to

semic@idateogapp dosusen lthershaelivaeotionscdéztvwetirstahd seottanigucioected to
chip 408, having a top active surface 408a and a bottom non-active

the subsirfacd 6208b measidethondharas iegiverpaltipné ot thwidp theibotofice 416a of the
non-active surface 408b facing the top surface 402a of the substrate 402.

third sAntidothdernicohiguttoncliip Akpdoavingoaddimaetivv3wiiabe tdl Sartaod &f the
bottom non-active surface 416b is attached to the top active surface 408a

substrathefirat feerticendewiducbipcApBihy hdayerafpdidasieud@®e 418a and a bottom
therebetween, and electrically connected to the substrate 402 by means

non-a@heondfivieed g4 4 axtathdihg fitanmoihectog: aatiise sstil tace 416t 08 Beenithinductor chip
semiconductor chip 416 to the respective bond fingers 403 on the top

by a |suifatadbictiie: $0D stkatbet@2cA fohetfoseineandowdocchiphdd 818adand@arranged in
top active surface 418a and a bottom non-active surface 418b is attached

a staggortideniapnactiveaudfdeebédhBavadeth &ttt isd seiadruohdotaoictipp BYeakayterwn, for
of adhesive 409 therebetween. The fourth semiconductor chip 418 can be

exampderandiéghie Bstaggeregpsnanneratorandiziltheveondavinstofiting dhitdourth
semiconductor chip 416 as shown, for example, in Figure 6B. An

semicentapsuthiisaadefibs 4k0zapybrsvhenfitst attlicdianddoimk 49émicbimdhetatindow
chips and fills the gaps between the adhesive portions 406 and in the

openingidtiéw apapiudptOhdcanodpsulatenthe ve chiddédmithatyetoarciripidionay then
The tape carrier 405 may then be removed from the final package as

be renshewirimFigufem8@ickepablicshotachmErguof 60lterivdlls ada2homntot thissolder balls
bottom surface 402b of the substrate 402 for soldering onto an external

422 ongodhd.bottom surface 402b of the substrate 402 for soldering onto an external board.

[0037] It should be emphasized that the above-described embodiments of the present
invention are merely possible examples of implementations, merely set forth for a clear
understanding of the principles of the invention. Many variations and modifications may be
made to the above-described embodiment(s) of the invention without departing substantially
from the spirit and principles of the invention. All such modifications and variations are
intended to be included herein within the scope of this disclosure and the present invention and
protected by the following claims.

[0038] What is claimed is:
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[0037] It should be emphasized that the above-described embodiments of
the present invention are merely possible examples of implementations,
merely set forth for a clear understanding of the principles of the
invention. Many variations and modifications may be made to the
above-described embodiment(s) fithgNmyention without departing
substantially from the spirit and principles of the invention. All such
modifications and variations are intended to be included herein within the
scope of this disclosure and the present invention and protected by the

1. FolewipenakairesplRR38! Whikisigiaimed is: 14 CLAIMS 1. A
semiconductor package comprising: a substrate having a top surface, a

hotism-stHaca2nebp savilyethresgbningitpRand RN gltagemeltdpand bottom

substrate, the top surface comprising a plurality of adhesive portions

surface 26N EHIRRIINABRGS tarEseated Ableash angwap Petuer e HIesEranged in a
portions, wherein a bottom of the at least one gap is defined by the top

manner $t/daeRe0l hessuhsttafes @vissh SRMIERAGE UG bR, RANVERERA RAVA of the at least
surface and a non-active surface, the non- active surface of the first

one gapSeERRAUSIACRIP higfagkinfaastagswille.the adhesive portions, and the
active surface of the first semiconductor chip being electrically connected

hofiReserhishiaie: @saap e wapisoRdvetoiciip favingamasty sustidacte non-
and a non-active surface, the non- active surface of the second

active sGEaveoneuctasclipideiimatachpbioniamnontaativaisthitach &iteediifiins, and the
semiconductor chip by a layer of adhesive therebetween, and the active

active sGtfacefahéerseeaidosarvicpoipdomgtiraeinglglasirieaty epnraaiedrite;
the substrate, wherein the cavity accommodates the second

semisahsiisioshigtoachigh8ncaps Wantdgattidalsevenog Abevidrstianet, the non-
second semiconductor chips, their associated electrical connections, and

active sfiliitg: ibetiad eash dpengagnbietweenifiscaghasivRcdaditRhbetees thface of the
first semiconductor chip and substrate in one step.
first semiconductor chip by a layer of adhesive therebetween, and the active surface of the second
semiconductor chip being electrically connected to the substrate, wherein the cavity
accommodates the second semiconductor chip; and
an encapsulant material covering the first and second semiconductor chips, their associated

electrical connections, and filling the at least one gap between the adhesive portions between the

first semiconductor chip and substrate in one step.

2. The semiconductor package of claim 1, wherein said electrical connection is made by a
bond wire.
3. The semiconductor package of claim 1, wherein the second semiconductor chip has a

smaller surface area than that of the first semiconductor chip.
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2. The semiconductor package of claim 1, wherein said electrical

connection is made by a bond wire. 3. The semiconductor package of
claim 1, wherein the second semiconductor chip has a smaller surface
area than that of the first semiconductor chip. 15 4. The semiconductor

4. PaRckagfcoh&iRIRY iaa?ém el dhenagtivehstiingr abthe sa¢RRdof the second
semiconductor chip is electrically connected to the bottom surface of the

semicorRHRSSEIRIHOUBAHIRI L FRY M e Sted A6 BEHICRRTVGRICPACKRISBEElANthiough the

further comprising a third semiconductor chip attached to the active
cavity. surface of the first semiconductor chip by a layer of adhesive. 6. A
semiconductor package comprising: a substrate having a top surface, a
bottom surface and a cavity extending at least partially from the top
surface toward the bottom surface, the top surface comprising a plurality

5. vhadhesivadpaniqnsiagangerhimh a Mamecihiedie atldastanr @aRictor chip
between the adhesive portions, wherein a bottom of the at least one gap

attachedsgfnadiby shedarosurtasesoidhe shbsttsieha fifptasateicenstigarehip

having an active surface and a non-active surface, the non- active surface
of the first semiconductor chip being in contact with the adhesive portions,
and the active surface of the first semiconductor chip being electrically

6. sopngicteditottipsubsiaiempasdhe first semiconductor chip resides over
the cavity; a second semiconductor chip having an active surface and a

AeibaehivenauihiaGeidh eunRide ac iy Gt fagRcefie Sesandesenitan dtIa partially
chip being attached to a portion of the substrate in the cavity below the

from théitshsenticendwatartehiphyma sayecoftadhgsiertiierahapueiar, ApldtRy of adhesive
active surface of the second semiconductor chip being electrically

portion£@fineeEiddnta thensubsiiaterand anteneappubanl coatbaldbevekd®tient Stherein a
and second semiconductor chips and their associated electrical

bottom 60featiens, subetginstiefakiebgtionepaprkebvdandbebagihesive portions

on the substrate allows the encapsulant material to flow therethrough and

gnieaputaterdhe fiisti@pthaving an active surface and a non-active surface, the non-
active surface of the first semiconductor chip being in contact with the adhesive portions, and the
active surface of the first semiconductor chip being electrically connected to the substrate, and the
first semiconductor chip resides over the cavity;

a second semiconductor chip having an active surface and a non-active surface, the non-
active surface of the second semiconductor chip being attached to a portion of the substrate in the
cavity below the first semiconductor chip by a layer of adhesive therebetween, and the active
surface of the second semiconductor chip being electrically connected to the substrate; and

an encapsulant material covering the first and second semiconductor chips and their
associated electrical connections, wherein the at least one gap between the adhesive portions on

the substrate allows the encapsulant material to flow therethrough and encapsulate the first and

second semiconductor chips and their associated electrical connections in one step.
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second semiconductor chips and their associated electrical connections in
one step. 16 7. The semiconductor package of claim 6, wherein the active
surface of the second semiconductor chip is electrically connected to the
top surface of the substrate. 8. The semiconductor package of claim 6,

7. whesein dbedetieyabkiaee Ot thiense GoRd e REMMICRRRMERTERIB f3he second

electrically connected to the floor of the cavity. 9. The semiconductor

semicoRARKGIE B &laiBR GicHIRNRnaemRI RINBeadpisdrerMisonduatRiahip
attached to the active surface of the first semiconductor chip by a layer of

adhesive. 10. The semiconductor package of claim 6, wherein said first
semiconductor chip does not fully cover the cavity. 11. A method of

8. MRNYHACIDANE @ SPANIGRRGIRIRACKkAGL SR MBS (@IFOVIIRGBcond
substrate having a cavity extending from a top surface to a bottom

semicorili¢asesapRitEaliioh g Beshetb@Eians B6ua Omswkee. of the substrate,
the plurality of adhesive portions arranged in a manner to create at least

one gap between the adhesive portions, wherein a bottom of the at least
one gap is defined by the top surface of the substrate; (b) attaching a

9. TROREIERITRED Mla ¥ S BNELHEOF EhipIR e AUNASI¥E QHEAST chip
on the top surface of the substrate; (c) attaching a non-active surface of a

attache BRCEHRCh SR TRICOMBICHI RO {0 Aeraaty ehbiae @9 ke ddsksive.
semiconductor chip using a layer of adhesive therebetween, the second

semiconductor chip resides partially within the cavity; (d) electrically
connecting active surfaces of the first and second semiconductor chips to

10. e sebstoneiancpidkipkeaveiing dhe Histias ¢ Geand BamicoeieBip does not
chips and their associated electrical connections with an encapsulant

fully comat@ealavitgerein during encapsulation, the at least one gap between the
adhesive portions on the substrate allows the encapsulant material to flow
1. A method of manufacturing a semiconductor package comprising:

(a) providing a substrate having a cavity extending from a top surface to a bottom
surface, a plurality of adhesive portions on a top surface of the substrate, the plurality of adhesive
portions arranged in a manner to create at least one gap between the adhesive portions, wherein a
bottom of the at least one gap is defined by the top surface of the substrate;

(b) attaching a non-active surface of a first semiconductor chip to the adhesive
portions on the top surface of the substrate;

(c) attaching a non-active surface of a second semiconductor chip to the non-active
surface of the first semiconductor chip using a layer of adhesive therebetween, the second
semiconductor chip resides partially within the cavity;

(d) electrically connecting active surfaces of the first and second semiconductor chips

to the substrate; and
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therethrough and encapsulate the first and second semiconductor chips
and their associated electrical connections in one step. 12. The method of
claim 11, wherein step (d) comprises electrically connecting the first and
second semiconductor chips to the substrate using bond wires. 13. The

rBrthod Qfeelaimnb ki rdhake iR dBnf 8Bl foie: SR QATHS @ HH GRNIE UGIBEGRIR clectrical

has a smaller surface area than the first semiconductor chip. 14. The
connectiBRENORMOLCEREAPLIANNREREN SIORHED: ROMPTiSeSH SpSiliaall, aRNRasHRDAR gap

active surface of the second semiconductor chip to the bottom surface of

betweerIBeSHPRURIE JHHAMS LI € 3 B¥traldalTdies MRIBRch Sf kit dder fArtB §Tow

comprising: (f) attaching a third semiconductor chip to the active surface
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manufacturing a semiconductor package comprising: (a) providing a

electricSURsinate Hiavinee gty extending at least partially from a top surface to
a bottom surface, and a plurality of adhesive portions on a top surface of

the substrate, the plurality of adhesive portions arranged in a manner to
create at least one gap between the adhesive portions, wherein a bottom
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(b) attaching a non-active surface of a first semiconductor chip to the

second dhrsivéudieriians entheaitopsusiasaobing sukstrate, and the first
semiconductor chip resides over the cavity; (c) attaching a non-active
surface of a second semiconductor chip to a portion of the substrate in
the cavity below the first semiconductor chip using a layer of adhesive
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semiconductor chips to the substrate; and (e) covering the first and
surface a6eoMmdseRicandetiosehiptoatiaipheir associated electrical connections

with an encapsulant material, wherein during encapsulation, the at least
one gap

14. The method of claim 11, wherein step (d) comprises electrically connecting an active

surface of the second semiconductor chip to the bottom surface of the substrate through the cavity.

15. The method of claim 11, further comprising:
® attaching a third semiconductor chip to the active surface of the first semiconductor

chip by a layer of adhesive.

16. A method of manufacturing a semiconductor package comprising:

(a) providing a substrate having a cavity extending at least partially from a top surface
to a bottom surface, and a plurality of adhesive portions on a top surface of the substrate, the
plurality of adhesive portions arranged in a manner to create at least one gap between the adhesive

portions, wherein a bottom of the at least one gap is defined by the top surface of the substrate;
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between the adhesive portions on the substrate allows the encapsulant
material to flow therethrough and encapsulate the first and second
semiconductor chips and their associated electrical connections in one
step. 17. The method of claim 16, wherein step (d) comprises electrically
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floor of the cavity. 18. The method of claim 16, further comprising: (f)
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semiconductor chip by a layer of adhesive. 19
cavity;

(c) attaching a non-active surface of a second semiconductor chip to a portion of the
substrate in the cavity below the first semiconductor chip using a layer of adhesive therebetween;

(d) electrically connecting active surfaces of the first and semiconductor chips to the
substrate; and

(e) covering the first and second semiconductor chips and their associated electrical
connections with an encapsulant material, wherein during encapsulation, the at least one gap
between the adhesive portions on the substrate allows the encapsulant material to flow
therethrough and encapsulate the first and second semiconductor chips and their associated

electrical connections in one step.

17. The method of claim 16, wherein step (d) comprises electrically connecting an active

surface of the second semiconductor chip to the floor of the cavity.
18. The method of claim 16, further comprising:

® attaching a third semiconductor chip to the active surface of the first semiconductor

chip by a layer of adhesive.
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