STACKED DI E PACKAGES TECHNI CAL HELD [0001] This invention relates to
stacked di e packages. BACKGROUND OF THE | NVENTI ON [ 0002] A plurality
of integrated circuits is typically fabricated relative to a single
substrate or wafer. The circuits are thereafter cut into individua
pi eces commonly referred to as die or chips. Such are physically
mounted and el ectrically connected with other substrates. In many

i nstances, the chips are en38pSKERJIE PACIKAGES an insul ati ve and
protective material. Al so, such packages m ght include multiple chips
stacked atop one another. A continuing goal in integrated circuitry
fabrication and packaging is to mnimze the volunme occupied by the
ci r cui TEGHNIGAIgFiBEDst ack hei ght of packages containing nultiple
chi ps. [0003]While the invention was notivated in addressing the
above

[0001] This invention relates to stacked die packages.

BACKGROUND OF THE INVENTION

[0002] A plurality of integrated circuits is iypically fabricated relative to
a single substrate or wafer. The circuits are thereafter cut into individual
pieces commonly referred to as die or chips. Such are physicaily mounted
and electrically connected with other substrates. In many instances, the
chips are encapsulated into and by an insulative and protective material.
Also, such packages might include muitiple chips stacked atop one another.
A continuing goal in iﬁtegrated circuitry fabrication and packaging is to
minimize the volume occupied by the circuit including the stack height of

packages containing muitiple chips.

[0003] While the invention was motivated in addressing the above
identified issues, it is in no way so limited. The invention is only limited by

the accompanying claims as literally worded, without interpretative or other



identified issues, it isin no way so limted. The invention is only
limted by the acconpanying clains as literally worded, w thout
interpretative or other |imting reference to the specification, and
in accordance with the doctrine of equivalents. SUMVARY [0004] The

i nvention includes stacked di e packages.|In one

limiting reference to the specification, and in accordance with the doctrine of

equivalents.



i npl enentation, a stacked di e package includes a base substrate and
at least two pairs of flip chip stacks. Each pair conprises a flip
chip in die up orientation, a flip chip in die down orientation and
an interposer substrate to which the die up and die down flip chips
electrically connect. A first of the at least two pairs of flip chip
stacks is adhesively bonded to the base substrate. A second of the at
| east tSIMBIARY of flip chip stacks is adhesively bonded to the first
pair of flip chip stacks by an insul ative adhesive. Electrically
conductive interconnects electrically connect the interposer
substrates of at |least the first and second stacks with the base
subst r [@@04] 0005]The oinventiaremimeladesn, stackedclkdid dpackradsge In one
i ncl udes a base substrate having an upper surface and a | ower surface
and at ihgAsmentatipn| rs sthcked pdiehpackage Kacludesh apbasecsapsirats and at
flip chipin die up orientation, a flip chip in die down orientation
and an lbasﬁwa%%w Wa’tnﬁa&rﬁptgawscmém pdile coim priv&sdh Flig mipfini @iel up

chips electrically connect. Aflrst of the at |east two pairs of

chip Stadsatipn? ‘%‘ﬁﬁis%‘.ﬁ%lrpﬂ!g oh@ﬁtﬁ?&?ﬁﬂ@ﬁ o@?sﬂb@tr%F’e to
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havi ng an upper adhesive cont actl ng the die flip chip bottom

sur f acesuwstiale.  frsgcong of Hmjaal%%tetrwcaaﬁtr§.q}efﬂecﬁhl Htarks inadpesively
substrate upper surface. A second of the at least two pairs of fli

chi p stbended dicadhesifiret ypajonaediivo chire tREkS pyi Anoinsulativehaghesive.
stacks. Electrically conductive interconnects electrically connect

t he i ntielestrieally ubsnduttiee ointarcarmntst etedtricatly andnpecbnthestiatkrposer
with the base substrate. [0006]In one inplenmentation, a stacked die
packagesubxtiatéssofoalesst shefirsthadaatald staeks witb thaibaseobubsiratechi p
stacks. Each pair conprises a flip chip in die up orientation, a flip
chip in die down orientation and an interposer substrate to which the
die up and die down flip chips electrically connect. A first of the
at | eaf@005b pai is arfe fimplemieinpaBonclsstackadhdiei pathaperidetides whbase
base substrate. A second of the at least two pairs of flip chip

st acks gubstedteshaeing dongbee risurfdee hndsd lgwer soffatéignd bt peadtaekspairs
The die up flip chip of the second pair has a bottom surface. The die

down fldafoflihcRipistddies. | iIESdh Paif cBAfprivesUaPkip Shibf AC8ie Upeofiedtation, a
flip chip bottomsurface of the second pair iIs adhesively bonded to

the di gRcKibiin &gl @owﬁp@ﬁ?ﬁwﬂ‘oﬁpspgyaﬁc E}ﬁefﬂéssér Pt dirafe fF WHiCRIthY die

conductive 1 nterconnects ectrica nect the 1 nterposer

substr a(%;’?sarﬂil i d&@ﬁtfhbh@h;p'sréfec‘fi‘ﬂgaﬁfcc%?ﬂei £.2CK 500t Wt {2 aP3S8st two

substrat'e
pairs of flip chip stacks is adhesively bonded to the base substrate. The die
up flip chip of the first pair has a bottom surface that is adhesively bonded
to the upper surface of the base substrate by at least one of a) a
homogenous adhesive c'ompositicn contacting the die up flip chip bottom

surface of the first pair and contacting the base substrate upper surface,

and b) a tape comprising an insulative substrate having an upper adhesive



[0007] I n one inplenentation, a stacked di e package includes a base
substrate and at |least two pairs of flip chip stacks. Each pair
conprises a flip chipin die up orientation, a flip chip in die down
orientation and an interposer substrate to which the die up and die
down flip chips electrically connect. Afirst of the at |east two
pairs of flip chip stacks is adhesively bonded to the base substrate.
A secoeentsictingethe dieagp flipochini bettom surfacenvh the {ukt pair aokesi lower
bonded to the first pair of flip chip stacks. Electrically conductive
i nt er cadhesive ebrtdotimgathe basensabsirate iupper padacs.ubStseaoed of the at
| east the first and second stacks with the base substrate. At |east

one of |3 tWil SAIRO TATIipWIEpIsAbERs o adhesive)f bbb Ry gl fissBH4I dTaRip

an upper surface conductive contact which is electrically connected

tot hec#@fgtéél&?t I BfeRth a@g \Sﬁ‘drﬂucﬁ%oﬁitb%&ﬂ?eétgpé@%@éayt Q.‘tbnn%ct the

st acked e package inclu a base substrate and at. |ea Wo pairs
of fli ' t c s [ | J | Dy L&nU

orient g}tfégﬁn&% ?ﬁ#%tr%ﬁ?iasp%f ﬁaqdlieg%ggﬂw% ﬁfsﬁen %tﬁeﬁ%ﬁﬁgngtdgﬂ(s?ﬁ? E‘rﬁ‘o"‘sé’r"" se
substratg to, which the die up and die down flip chips electrically
connecPUPHMB1& st of the at least two pairs of flip chip stacks is
adhesi vely bonded to the base substrate. A second of the at |east two

pairs of flip chip stacks i.s adhesively bonded to the first pair of
flip ' tacks.. A first, elecgtrically, conductive interconnect

byt ondoBET cor I, P imjefieiibfipiad Stackect Bis, paci@bE! ERINTES a,base
of the first stack directly to._.the ?ase substrate. _A second

o ect r PUBFIFIE aRGuBt 1951 @ AR BE {18 QIR RSB o A PAdnPamPrises a

electrically interconnects the interposer substrate of the second
st ack Hip €bipyint die NP waiantaties: @aflip chip in die down orientation and an

interposer substrate to which the die up and die down flip chips electrically
connect. A first of the at least two pairs of flip chip stacks is adhesively
bonded to the base substrate. A second of the at least two pairs of flip chip
stacks is adhesively bonded to the first pair of flip chip stacks. The die up
flip chip of the second péir has a bottom surface. The die down flip chip of
the first pair has an upper surface. The die up flip chip bottom surface of
the second pair is adhesiﬁe]y bonded to the die. up flip chip upper surface of
the first pair. Electrically conductive interconnects electrically connect the
interposer substrates of at least the first and second stacks with the base

substrate.

[6007] In one implementation, é stacked die package includes a base
substrate and at least two pairs of flip chip stacks. Each pair comprises a

flip chip in die up orientation, a flip chip in die down orientation and an



[0009] I n one inplenentation, a stacked di e package includes a base
substrate and at |least two pairs of flip chip stacks. Each pair
conprises a flip chipin die up orientation, a flip chip in die down
orientation and an interposer substrate to which the die up and die
down flip chips electrically connect. Afirst of the at |east two
pairs of flip chip stacks is adhesively bonded to the base substrate.
A secoHdemposafesdbsirate to whichaihesdig up apd dieHaewadliB ¢hipadiestrically
bonded to the first pair of flip chip stacks. Electrically conductive
i nt er coanvetct oA dirst iafaltiey ad daast twohpairat efr flis ehip tackatieadiiesively
| east the first and second stacks wth the base substrate. An

el ectr boadey fonthd dhseeststegteul Ardedond of they ad |evstr twdpalrscoiflip chip
stack, between the interposer substrates of the first and second

st acks gtk Eehlﬂ’ﬁé@i\‘[eg% HAHARI AP 85 She FiH8$ plaitt 8f Pfp A ista Sis, STEBktrARflly

t he base substrate. 10] & her aspects and inplenentations are

cont emBbAbiGetive Hildroohheti BRddhcGlly BdnddBtthiiird BBLE RUBLHAES of at

enbodi nen e invention are
least the first and second stacks with the base substrate. At least one of the

interposer substrates of the first and second stacks has an upper surface
conductive contact which is electrically connected to the base subsirate by a

wire.

[0008) In one implementation, a stacked die package includes a base
substrate and at least two pairs of flip chip stacks. Each pair comprises a
flip chip in die up orient.ation, a flip chip in die down orientation and an
interposer substrate to which the die up and die down flip chips electrically
connect. A first of the at least two pairs of flip chip stacks is adhesively
bonded to the base substrate. A second of the at least two pairs of flip chip
stacks is adhesively bonded to the first pair of flip chip stacks. A first
electricallty conductive interconnect extends directly from and electrically
interconnects the interposer of the fi.rst stack directly to the base substréte.
A second electrically conductive intefccnnect extends directly from and
electrically interconnects the interposer substrate of the second stack

directly to the base substrate.



with reference to the follow ng acconpanyi ng drawi ngs. [0012]Fig. 1
Is a diagrammatic sectional view of a stacked die package in
accordance with aspects of the invention. [0013]Fig. 2 is an expl oded
view of Fig. 1 showi ng only sone of the conponents of Fig. 1.
[0014]Fig. 3 is a diagranmatic sectional view of another stacked die

package in _accordance W th aspects of the invention. .
g[00(109] In one implementation, a stacked die package includes a base

substrate and at feast two pairs of flip chip stacks. Each pair comprises a
flip chip in die up orientation, a flip chip in die down orientation and an
interposer substrate to which the die up and die down flip ‘chips electrically
connect. A first of the at least two pairs of flip chip stacks is adhesively
bonded to the base substrate. A second of the at least two pairs of flip chip
stacks is adhesively bonded to the first pair of flip chip stacks. Electrically
conductive interconnects electrically connect the interposer substrates of at
least the first an-d second 'stacksf,'with the base substrate. An electrically
insufative encapsulant is -received over. tt'1e second stack, between the
interposer substrates of the first and second stacks, and between the

interposer substrate of the first stack and the base substrate.

[0010] Other aspects and implementations are contemplated.



[0015]Fig. 4 is an exploded view of Fig. 3 showing only sone of the
conponents of Fig. 3. [0016]Fig. 5 is a diagrammatic sectional view
of still another stacked die package in accordance wth aspects of

t he invention. DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
[0017] This disclosure of the invention is submtted in furtherance of

t he :
BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Preferred embodiments of the invention are described below

with reference to the following accompanyirg drawings.

[0012) Fig. 1 is a diagrammatic sectional view of a stacked die package

in accordance with aspects of the invention.

[0013] Fig. 2 is an exploded view of Fig. 1 showing only some of the

components of Fig. 1.

[0014] Fig. 3 is a diagrammatic sectional view of another stacked die

package in accordance with aspects of the invention.

[0015] Fig. 4 is an exploded view of Fig. 3 showing only some of the

components of Fig. 3.

[cD16] Fig. 5 is a diagrammatic sectional view of still another stacked

die package in accordance with aspects of the invention.



constitutional purposes of the U S. Patent Laws "to pronote the
progress of science and useful arts" (Article 1, Section 8).

[0018] Preferred inplenentations of stacked di e packages in accordance
with the invention are described with reference to Figs. 1-5,
Referring initially to Figs. 1 and 2,, a first enbodi ment stacked die
package i_s indicated genera with reference nuneral 10. Fig. 2 is
P e DERAILEL: B CRIBT QN SHE BRleh ERREP S MECHAIMENTS §

el ectrical interconnects in Fig. 1 are not shown for clarity. A
stacked di e package conprises a base substrate 12 having an upper
surface 14 _and a_| ower surface 16. Lower surface 16 is depicted as
conpr il8PA1 conduT:hlis\ﬁasréksmuaetofﬁaGsﬁn&enyenf!a@é@wgeddnvwrﬁwrance of the
plurality of conductive balls or bunps 20 have been provi ded.

Typi cabopstihdionad frrraoses efotheu bt Sv £ apanhkawsdte pronmetesthenpiogresks bof
extend from surfaces 18 through base substrate 12 to upper surface 14
t o constienicecamddsefilcarsh (Artadleshd®egtidrm8)\hi ch el ectrical connection
can be nmade to the upper or frontside of base substrate 12. Bul k
material of substrate 12 is preferably electrically insulative, with
conventional printed circuit board material conprising but one
exanpl[@01Base submafeatcd 12mipdemeabmiiony oofl ystagkbdanydial t pacikages in
configuration or construction (whether existing or yet-to-be

devel ogegrdahcrpMigiihat tkentid ik SHaskrbedi Withatdfapgesce NoaFigy duge
with the invention conprise at |least two pairs of flip chip stacks.

Each pRigfeg@i@inisiafyao Figs.chidhd 2 Pei@b rﬁa‘&k n
di e down %rﬁiegr::t altl o% ° dgkan mterp?ngMsu@sP?g?gh% %@am%ﬁild?ﬁe di ggsp

d dig

o exernaRAted 48ngh ﬁf‘eﬁhsfég%r%é“u RREFaD. Figi ie i oded i

Fi rst 2 t

ot B BE D OMnBRE; oB? BB o Pty MePRET ¥ iokmpesty,

pai 1 2819 of ArBeRoE SRR i §ta§k§?nﬂd§5’%hsdoql‘ﬁzﬁ%faﬁ%%%oﬁv%s@nﬁasss
up 11 BUBHIAIREELHETE arbPPal BURPS B ariha: [9wel ByrashndB: . Lamst

up flip chip 26, of first pair 22 has a bottom surface 31 and an upper
sur ; acﬁugic d}l%éﬁﬁl@?ﬁ;ﬁ%ﬁpmm%m Iqﬂwdé&ctlya.qorﬁgct;gﬁ?ﬁcggwaaw fi8m
surtace an an u er surrace nter poser supstrate IS

depi ct%uwd"yr:boarmlusglﬂ%g ah copskictiver balie ca‘gbammazl)olmveslwmadvoz«(ﬂed

[0020]Die up flip chip 26 is depicted as having been bunped or ot her
Typically and preferably, conductive paths/traces (not shown) would extend

from surfaces 18 through base substrate 12 to upper surface 14 to
conductive pads thereon {not shown) to which electrical connection can be
made to the upper or frontside of base substrate 12. Bulk material- of
substrate 12 is preferab]y electrically insulative, with conventional printed
circuit board material comprising but one example. Base substrate 12 is
exemplary only, and any alternate configuration or construction (whether

existing or yet-to-be developed) is contemplated.



provi ded with conductors 42 which electrically connect with bond or
contact pads (not shown) on die up flip chip upper surface 32 and
electrically connect with bond or contact pads (not shown) on

i nt erposer substrate bottom surface 40. Die down flip chip 28 has

al so been bunped or otherw se provided with conductors 44 which
electrically connect with bond or contact pads (not shown) fornmed on
di e dd@@193t t om Stackadedigspackrae el Aceardanasowitbicthelnve digmdcemprise
contact pads (not shown) on interposer substrate upper surface 38.
Mor e cahtiemstotveo gaieendf 4Up ciipl sdasksi dHach pait ecmpoisesoadlipaaidp nwodied
typically be provided with respect to die up flip chip 26, die down
flip chppc2feraationnt&r figsechipubist dig ed8Wn wrigntatidy, tawd eashirterpgser
shown by way of exanple only. [0021] I nterposer substrate 30 woul d

typi Ca&hbsﬁ@f@rtbsﬁhi?clﬂ&ﬁéetﬁbruﬁ/éﬁﬁldnétdéﬁ@nrﬁﬁbeéhlﬁb érwmgaw%%ﬁ@cve
paths/traces or |ines (not shown) formed thereon or therethrough, as

IS con tQ=b p. r d fer

conduct 145 | & S5Eiet 9 Brd Eﬁfﬁnﬁ%&nﬁ‘&pgé b3l 22 i Spbhaip
| ower poser,. substr eria

el udthimBBR.29y Fige{ HiEEresind Paisode dnthars'a Shaph, EThBasbehtiany
substra 30 mght alternat el of ex | e only, e

S ot S STHIRRY C opataigtian.  aoBbResUFBeiso ot BowsRs Mh g GALISS . The
i nsul ati ve, Exempl ary and preferred electrically insulative materi al

46 is ﬁee&teédemwmtmar%n%lsaomemnlarsemrﬂvzs Frst flin tgBseair 22
substrate upper surface 38, and between die up flip chip 26 and

i nt er pisdudesibat Higt shipt2®rinsdie ate orientption2jesdtipnehipl 28 bhidiesdawr
24 is depicted in the exenplary preferred enbodi nent as conprising an
anal ogotientatisn,r asdi am.intgyposér cabkyrata &bbel which dikiywp ghp rchep 26 and
includes a flip chip 50 in die up orientation, a flip chip 52 in die

down odiedoatri fiip chipl 28neliextrécgits eonaabst DieaibRAip ehighRehofdfirstypzif R2p
chip 50 and die down flip chip 52 electrically connect. Die up flip

chi p 5Rasfa detwm NAfdced1hand arboppemstufdorc8255DRNdodh HigPEhip 28 of
surface 56. Die down
first pair 22 comprises a bottom surface 34 and an upper surface 36.
Interposer substrate 30 ig depicted as comprising an upper surface 38 and a

lower surface 40,

[0020] Die up flip chip 26 is depictedAas having been bumped or other
provided with conductors 42 which electrically connect with bond or contact
pads (not shown) on die up flip chip upper surface 32 and electricélly
connect with bond or contact pads (not shown) on interposer substrate
bottom surface 40. Die down flip chip 28 has also been bumped or
otherwise provided with conductors 44 which electrically connect with bond
or contact pads (not shown) formed oﬁ die down bottom surface 34 and

elecirically connect with bond or contact pads (not shown) on interposer

9



flip chip 52 of second pair 24 conprises a bottom surface 58 and an
upper surface 60. Interposer substrate 54 is depicted as conprising
an upper surface 62 and a |ower surface 64. [0023]Die up flip chip 56
i s depicted as having been bunped or other provided with conductors
66 which electrically connect with bond or contact pads (not shown)
on die ug flip chip upper surface 56 and electrically connect with
bond osuostrate tURRRSs sunfacesh®wnMare condupiorer4 e Md, camdtassnciated
surface 64. Die down flip chip 52 has al so been bunped or otherw se
provi dedntadthorcboddcpads, weulhityiceallyde poadidgdowitnaespect to ke dipofiip
contact pads (not shown) fornmed on die down bottom surface 58 and

el ectr chi 126, ceindowrvifip difipd28rasd ihidrpoBaf subikateh®BN)wvith enly two
i nt erposer substrate upper surface 62. re conductors 66 and 68, and

associ ghef KORGEHoWh HPRGAYPGIAS /pically be provided with
respect to di ebup ?I I p chig 501)(%[?\2!%%\7\;1)&/“ I p chip 52 and interposer

substrate 54, with only two each bei ng shown by way of exanple only.
[0024] First flip chip stack pair 22 is adhesively bonded to base

SubstIioR1)2. | MIrBRGYA CTédsktrall eBgt atidUld 2 faanyof cuhsAtye ¥

I's received between first flip chip stack palr 22" and base substrate

o0 o EE AR GBS SSRAGENE Yy ALK RS P
?ﬂgf:%ﬁpgq)gﬁ?rﬁgg r lhselftra];)ﬁcgr 1ﬁ1e?‘fethbr%§,|8 h? ual.oss tirsatcgn\%gn%ieng f‘%r%gi- cro-rb%d
developed, for redistributin§ desired‘ conductive interconnects to iocations
on upper surface 38 and/or lower surface 40 of interposer substrate 30.
Exemplary materials include insulative printed circuit board materials.
Interposer substrate 30 might alternately, by way of example only, comprise
z-axis conductive material, and otherwise be x-axis and y-axis insulative.
Exemplary and preferred electrically insulative material 46 is received
intermediate die down' flip chip 28 and interposer substrate upper
surface 38, and between die up flip chip 26 and interposer substrate bottom

surface 40.

[0022] Second flip chip stack 24 is depicted in the exemplary preferfed
embodiment as comprising an anaiogdus construction, Specifically, second
flip chip pair 24 includes a flip chip 50 in die up orientation, a flip chip 52 in
die down orientation, and an interposer substrate 54 to which die up flip
chip 50 and die down flip chip 52 electrically connect. Die up flip chip 50 of

second pair 24 has a bottom surface 55 and an upper surface 56. Die down

10.. -



adhesive 72 is electrically insulative.Alternately, such m ght be
sem conducti ve and/or conductive (less preferred), for exanple where
base substrate 12 conprises an insulative material and no conductive
traces or contacts are received on upper surface 14 of base substrate
12 over which first pair 22 overlies. [0025]1n one preferred
i mpl ementation, bottom surface 31 of die up flip chip 26 of first
pai r Xpi shigdh3sefysegomnd maiy 2docompsises a thattomssusfaea &8 snd«an apper
by at least one of a) a honbgeneous adhesive conposition contacting
di e upsyrfage B0 p buterposeursihsirade 54 isi depigiedrag2cemprising @d iupgper
base substrate upper surface 14, and b) a tape conprising an
i nsul adurfece Gi2sandteldwer sgrfase@her adhesi ve contacting the die up
flip chip bottomsurface of the first pair, and a | ower adhesive
contacting the base substrate surface. [0026] By way of exanple only,
Figs. 1 and 2 depict an exenpl ary honogeneous adhesi ve conposition -
72. An[@o28)l ary ket @p rflipechip 50 is depicted as having been bumped or other
provided with conductors 66 which electrically connect with bond or contact
pads (pot shown) on die'up flip chip upper surface 56 and electrically
connect with bond or contact pads (not shoWn) on interposer substrate
bottom surface 64. Die down flip chip §2 has also been bumped or
otherwise provided with conductors 68 which electrically connect with bond
or contact pads (not shown) formed on die down bottom surface 58 and
electrically connect with bond or contact pads (not shown) on interposer
substrate upper surface 62, More conductors 66 and 68, and associated
contact or bond pads, would typically be provided with respect to die up flip
chip 50, die down flip chip 52 and interposer substrate 54, with only two

each being shown by way of example only.

[0024] First flip chip 'stack pair 22 is édhesively bonded to base
substrate 12. In one preferred implementation, a layer of adhesive 72 is
received between first ﬂiﬁ chip stack pair 22 and base substrate 16. Further
in the depicted preferrea embodirﬁent, bottom surface 31 of die up flip
chip 26 of first pair 22 is adhesively bonded by adhesive 72 to upper
surface 14 of base substrate 12, In one preferred implementation,

adhesive 72 is electrically insulative. Alternately, such might be

11



enbodi ment stacked di e package 10a is depicted in Figs. 3 and 4. Like
nunerals fromthe first-described enbodi nent are utilized where
appropriate, with differences being indicated wwth the suffix "a", or
with different nunerals. Figs. 3 and 4 depict an alternate enbodi nent
adhesive 72a in the formof a tape conprising an insulative substrate
74 having an upper adhesive 76 contacting die up flip chip bottom

sur f aceeicaridudtive apdior ganduptive (lengeprafentesi)y for7 @xampleavhere base
substrate upper surface 14. Adhesive 72a is preferably and typically
over al $ulpdthats MZebymprisesd ancisiyative vhatoried, amd tiogphduotisenteaces or

i nstances one, nore, or all of features 76, 74 and 78 m ght be

sem Copeh faetd v:eear%/e@re@lo%cubpealsbm&%nwcaﬂ N&se BUBstiate rmb%r 'vﬂ'nch
| ess preferred [0027] Referring to Figs. and 2, second flip chip

stack f @éj(?] si vely bonded to flrst flip chip stack pair 22.
In the er? feg grred enbodi ment, such is by an adhesive .80
which is pref erabl y an insulative adheS| ve. Alternately but |ess
preferred, some or all of adhesive 80 m ght conprise seni conductive

and/o tricall ?’?&?6 I 1t d
prefe ggfrrpl e?rén‘%/na% Lottoﬁ?ésur géctgo% @.%’Q"E%c :ﬁlpgﬁ nggf
second 2 e rface

flip cﬁ'?é 2@ & s ?Fﬁﬁzﬁr’%agﬁ IR RRED 15 NP ARE e, ﬁ’%dof"gase
i Iene hesj ondi n of first pair 22 and second pair.

w th onib e a2 BYoR artofie ot caL ahpmddRedts BahetiiR Sartigeion
honogeneous . adh slve 0Si n contacti ie up flip chip bottgm
surfgceoet@cyms (i fE'ﬁnEh':EMLOﬁHH’ Sose 5 ﬁgo hifestopain 28 APALsaacHper
surface 36 of first pair 22, and b) ‘a tape conprising an insulative
subst raaee HahsitatenuDppE sustanssivie ansht &ta HgPeheomipsising fan pnawiative
bottom surface of the second substrate, and a | ower adhesive

cont acsubgfratee haivingiaun uppes athesivepeontagtingctheotiia hep flip shipdiattom

[ 0028] By way of exanple only, Figs. 1 and 2 diagrammatically depict
an exeswifacy dfdmegfirsd pair,sandh aabtivesi adhesivieoss ntiactingFihgs ba8e and sdraté

surface.
[0026] By way of example only, Figs. 1 and 2 depict an exemplary
homogeneous - adﬁesive composition 72. An exemplary alternate

embodiment stacked die peckage 10a is depicted in Figs. 3 and 4. Like
numerals from the first-described embodiment are utilized where
appropriate, with differences being indicated with the suffix “a", or with
different numerals. Figs. 3 and 4 depict an alternate embodiment
adhesive 72a in the forrrr of a tape comprising an insulative substrate 74
having an upper adhesive 78 contacting die up flip chip bottomleurface 31 of
first pair 22, and a lower adhesive 78 contacting base substrate upper

surface 14. Adhesive 72a is preferably and typically overall effectively

12



stacked di e package 10a depict an adhesive 80a as constituting a tape
conprising an insulative substrate 82 having an upper adhesive 84
contacting die up flip chip bottomsurface 55 of second pair 24, and
a | ower adhesive 86 contacting die down flip chip upper surface 36 of
first pair 22. Alternate adhesives 80/80a are al so, of coUrse,
contenplated. Also, Figs. 1 and 2 by way of exanple only, m ght be
consi deeetricallydiinguladivet, i ekthbugtiejn csome hustagessovneadineseyver all of
conpositions 72 and 80 wherein Figs. 3 and 4 depict a stacked die

packageatneer g at7ag adie g amyighapeeadi@ficorriublineanthdion. efdctrically
course, any conbi nati on of honogeneous and tape adhesives

721 72 Jg{HNRAR T 4HY ali® #niéh Pe 1e4d Hezf%ﬁ'ed 0029] El ectrically

conductive interconnects electrically connect the interposer
substrates of first pair of flip chip stack 22 and second pair of
flip chip stack 24 wth base substrate 12. An electrically conductive

'tg@ﬁ'i‘?]?t| WETH t i tohed, tesof
i nter ) e ﬁ‘éféh@ﬁ% ) Qﬂgg_eq NG z'?e%é&sﬁd gﬂée&h@tjgﬁf%@lp 24 he

secon tack with the Dbase sUbstrate mght occur fir

i nt . . i . , X h

;Ebgi r ai eéSli#@Z%@ gf’?/tf oa%r%g’tqrrﬁ_ollrp(raé'tﬂ)ltp Z%%?:lrkeﬁgl?;hnieﬁégbrré?%#ﬁ/éé;gﬁgﬁ% G|N\’/e
i ght RPEHUMAN Ceury P B P dieurs: 8 Whiah s peeinrabl” Ao neuiative

i nt er poser substhate of the second stack to the base substrate. In

the cAHERVEF PHPENRIGNRtIess Riefarred; some arnalhcd adfarsivaeiihdnight

wi t hout there being any intervening throu?h-subst rate connection.
[ 0030]9AMBFEe| mFeENERNAUCHNe atandiast elestivealihe eprduetive | paterials,

conductive interconnects conprises a wire. In one inplenentation, at
| east Regaullespein the depicted preferred implementation, bottom surface 55 of

die up flip chip 50 of secohd pair 24 is adhesively bonded to upper
surface 36 of die down flip chip 28 of first pair 22 by adhesive 80. In one
preferred impiementation, adhesive bor_tding af first pair 22 and second
pair 24 with one another ijs by an adhesive comprising at least one of a) a
- homogeneous adhesive composition contacting die up flip chip bottom
surface &5 of second pair 24, and contacting die down flip chip upper
surface 36 of first pair 22, and b) a tape comprising an insulative substrate
having an upper adhesive contacting the die up flip chip bottom surface of
the second substrate, and a lower adhesive contacting the die down flip chip

upper surface of the first pair.

{0028)] By way of example only, Figs. 1 and 2 diagrammatically depict
an exemplary homogeneous such adhesive composition. Figs. 3 and 4 of

stacked die package 10a depict an adhesive 80a as constituting a tape
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i nt erposer substrates of the first and second stacks has an upper
surface conductive contact which is electrically connected to the
base substrate by a wire. For exanple and by way of exanple only,

Fig. 1 depicts preferred exenplary wire interconnects 88 and 89
directly interconnecting interposer substrate 54 of second pair 24

w th base substrate 12, and wire interconnects 90 and 91 electrically
i nt er coomgrtsing iart einsadatives ubabstrate 382o0fthaviingt apai upper vadiedinse 84
substrate 12. More wire interconnects extendi ng between the

r espectoriadtivie dpe S flipubhip’ Bbomedrfagecss Wideotne) pait 24 t yHd Galdwer
be utilized, wwth only two for each being shown for

si mpl i aghksRleABit Yohtacting QfeaWPnggiﬂ (%ﬂgi]u!:p‘ﬁetrr@.irfa@é/ AR @frstegﬁﬁpif.

only, stacked di e package 10 o picts the wire interconnects
ext endi t] egific

d)ési gnlg‘trp%drbéﬁ]ap E‘%ﬁ\{erszggiesgﬁe\?gg%%'r %@89%3@’?‘5?’@%‘%&&# UCﬁi/% 1
substr ag 2oby AFEg, ot Eantpler B chio 3. PBRS us388 58 ygacdmmaticaily
cur t acBePIRILIE BIATBEEPBRGIS FANSR e EOMADBNmES: ABAS B RSB dgs. 3

For exanple and by way of exanple only, alternate exenplary
connecBNdns4 nid@Richeabstacked e dwackagendnicorperadingr ake@planyontapee
bottom surfaces of the respective interposer substrates to the base
subst r adbedivescT2g, and §fa. hdphs course,cany exim bimationhof dopeed et eose amadd
pair 24 frominterposer substrate 54 to interposer substrate 30 and

t hen t tapmadheshsts A2E 2a¥80F80@ weight tresalspriss atitieddare enbodi nents as
depicted. [0032]Referring to Fig. 1, the exenplary preferred ‘
enbodi ment conprises an electrically insulative encapsul ant 95

recei ved over second stack 24, between interposer substrate 54 of
second 0§83k 24 Bledtiinady posedusiivst irdesccthadtsf ietedtrisaly k cABAneahdthe
bet ween i nterposer substrate 30 of first stack 22 and base substrate

12. Anintempdsdxt substrutds b fibst paivalfofipdchip stack 22 and second pair of flip

encapsul ant/ passivation/insulating material is, of course,

contenphigs edtack 24 with base substrate 12, An electrically conductive
interconnect electrically connecting fhe interposer substrate of the second
stack with the base substrate might occur first to the interposer substrate of
the first stack, and therefrom to the basq substrate. Alternately and more
preferred, an electrically conductive interconnect connecting the interposer
substrate of the second pair might extend directly from and electricaily
interconnect the interpdser substrate of the. second stack to the bése

substrate. In the context of this document, such a "direct" interconnect

means without there being any infervening through-substrate connection.

{0030] In one implementation, at least one of the electrically conductive

interconnects comprises a wire. In one implementation, at least one of the

14



[ 0033] Figs. 1-4 depict exenplary enbodi mrents where the nunber of
pairs of flip chip stacks is only two. Aspects of the invention also
contenpl ate enbodi nents wherein the pairs of flip chip stacks nunber
nore than two, for exanple nunbering at |east three. Such an

exenpl ary enbodi nent, by way of exanple only, is shown in connection
with a stacked di e package 10b in Fig. 5. Like nunerals fromthe
first-idbenposiesds wrdioaliesenf the dinst i and asdcahdr stamgisr bps i an alppert surface
di fferences being indicated with the suffix "b", or with different

nuner atendfithak edntiot whickageeléotridallydepn séctddaln thepassisubsirativyda
flip chip stack pair 100 mhich I s adhesively bonded to second flip

chip syaek B exdm &Ffé %tfrélfémgib Hly, PPyl POd&ictdigréfdined

100 to second palr and |nterconnect| n relative to base substrate

12, m ghd g’%ﬁ'gtrl f?’r{ ec% é#‘ %@”Bﬂ&'ﬁﬁ ﬁﬁéﬁ:bpﬁgcﬁhg lﬁterlposer

regard| ng ySica erconnec ion W res

first b 00 f d
et hodt SR, aE @?e%%%oﬁiﬁiov%! ?‘4 oM thasdioatbficatd, 17, Rof' W8
i Ierretatlons 0|n|1| ly,adhere first fli chip stac
b1 J5te Gonneets ok ndral Bie sty Mt ibanachng eSS S TatR S0
bond inte_rconn_ects frominterposer substrate 30 to base substrate 12.
Ther ea®k HFst BaiEotdl With pase ﬁugﬁﬁéﬂ@ pa-r Mare dire ipteraaneesisepytaishinad
to first flip chip stack pair 22, and subsequent wire bondi ng
conduchelweamthentrespestive sibernases sobsiatess ansithasetsybistratpopasyldn

conpliance with the statute, the invention has been descri bed
typically be utilized, with only two for each being shown for simpilicity/clarity

in the drawings.

[0031] Further, by way of example only, stacked die package 10 of
Fig. 1 depicts the wire interconnects extending from upper -surface
conductive contacts (not specifically designated) of their respective
interposer substrates to éonductive contacts (not specifically designated) of
upper surface 14 of ba’sé substrate 12. Alternate interconnections are also,
of course, contemplated and not necessarily requiring upper surface-to-
upper surface interconnections, n.or diréct infefconnections as depicted. For
example and by way of example only, alternate exemplary connectiéns
might be by wire, conductive ball,ror otherwise, from the bottom surfaces of
the respective interposer substrates to the base substrate directly, or
perhaps such connection with respect to second pair 24 from interposer
substrate 54 to interpos.er substrate 30 and tﬁen to base substrate 14.

However, most preferred are embodiments as depicted.
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in | anguage nore or |ess specific as to structural and nethodi cal
features. It is to be understood, however, that the invention is not
limted to the specific features shown and descri bed, since the neans
herei n di scl osed conprise preferred forns of putting the invention
into effect. The invention is, therefore, clained in any of its forns
or nodifications within the proper scope of the appended cl ains

appr ofifPaRel y i Relesriogedoi nFigecdr ddhe e axermplene goefarred embodiment
equi valents. The invention clained is: 1. A stacked di e package

conpr i sompris@sbase eladisicaly einsatativeasndaps upentr 95ofeddived chver seaokd,
each pair having a flip chip in die up orientation, a flip chip in

di e dowackr24Nbetwoen anierpBsensubsatratee SArofé@sbrd sRvk 29 eadlinterposer

i nterposer substrate to ich the die up and die down flip chips
el ectr i gaLirdtL AMB8E irst stack 22, and betweeh interposer substrate 30 of first
stack 22 and base substrate 12. Any suitable or yet-to-be developed

encapsulant/passivation/insulating material is, of course, contemplated.

[0033] Figs. 1-4 depict exemplary embodiments where the number of
pairs of flip chip stacks is only two.. Aspects of the invention also
contemplate embodiments wherein the pairs of flip chip stacks number more
than two, for example numbering at least three. Such an exemplary
embodimenti, by way of example only, is shown in connection with a stacked
die package 10b in Fig. 5. Like numerals from the first-described
embodiment are utilized where appropriate, with differences being indicated
with the suifix “b", or wit‘h different numerals. Stacked die package 10b is
depicted as comprising a third flip chip stack pair 100 which is adhesively
bonded to second flip chip stack pair :24. Exemplary construction and
bonding of third pair 100 to second pair 24, aﬁd intercﬁnnection relative to
base substrate 12, might occur through any of the techniques descriﬁed
above regarding electrical and physical interconnectién with respect to first

pair 22 and 24 and base substrate 12.

{0034] A typical preferred method of manufacture in accordance with

the depicted preferred implementations would be to initially adhere first fiip
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a first of the at least two pairs of flip chip stacks adhesively

bonded to the base substrate; a second of the at |east two
pairs of flip chip stacks adhesively bonded to the first pair of flip
chip stacks by an insul ative adhesi ve; el ectrically conductive

i nterconnects electrically connecting the interposer substrates of at
| east the first and second stacks wth the base substrate: and
a si ngtkipestactr pabil 23 tonbas atsubstmte abbubndtsubsesLuendlydcorduttydesiced
t he second stack, between the interposer substrates of the first and
secondwireabéad iatercheneets fidm. intérpoges eyuestizter 30 dodaddaubistrate 12.
stack and the base substrate. 2. The package of claim1

wher ei Thehsaftée seRohld MipCohip Stackaif Rdséodi e Bahediveldy bomded fafifst

that is adhesively bonded to the upper surface of the base substrate

by at ¥aly : no o] ; It A ON i

the di MBStk B, 22 00AdP La0EERRBHE YT PORIIAG G ARY Mo
the b str I e tape conprising an

i nsul gﬁ%@%ﬁsﬁt’gﬁtt&%g? Zg bfaa%%uf)‘b@#}g%@égi ve contacting the die up
flip chip bottomsurface of the first pair and a | ower adhesive
contacting the base substrate upper surface. 3. The package of

Curt adBO%BFC T ahilbfrtie ki ' afle Mq PR EEAE P, Be88Hb8

eGP e o os st 38 Bl 4t B e d

pair. It is to be understood, however, that the invention is not limited to the
specific features shown and described, lsince the means herein disclosed
comprise preferred forms of putting the invention into effect. The invention
is, therefore, claimed in any of its forms or modifications within the proper

scope of the appended qlaims appropriately interpreted in accordance with

the doctrine of equivalents.
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4. The package of claim1l wherein at |east one of the interposer
substrates of the first and second stacks has an upper surface
conductive contact which is electrically connected to the base
substrate by a wire. 5. The package of claim 1 wherein the

el ectrically conductive interconnects conpri se: a first
electrically conductive interconnect extending directly from and
electrically interconnecting the interposer substrate of the first
stack directly to the base substrate; and a second electrically
conductive interconnect extending directly fromand electrically

i nterconnecting the interposer substrate of the second stack directly
to the base substrate. 6. The package of claim 1l wherein the
die up flip chip of the second pair conprises a bottom surface and
the di e down fl irpeGhidgnhitRin é1BRndd 1St pair conprises an upper surface,
the insul ative adhesive conprising at | east one of a) a honpbgenous
adhesi ve conposition contacting the die up flip chip bottom surface
of the second pair and contacting the die down flip chip upper
surface of the first pair, anfSickaddipaackaegraosipresingr i nsul ative
Substrate having{pn qg@pg_ﬁ%hesive contacting the die up flip chip
bott om surface df tfe S&LE pair and a | ower adhesive contacting the

O oot Lo BLPR pEHE 938, B B Prunaesn o ™
honpgenous @NesHMeup orientation, a flip chip in die down orientation and an
' insulative printed circuit board interposer substrate ‘o which the die up and
die down flip chips electrically connect:
a first of the at least two pairs of flip chip stacks adhesively bonded to
the base substrate;
a second of the at least two pairs of flip chip stacks adhesively bonded
to the first pair of flip chip stacks by an Insulative adhesive;
electrically conductive interconnecis electrically connecting the
interposer substrates of at least the first and second stacks with the base
substrate; and
a single electrically insulative encapsulant received directly over the
second stack, between the interposer substrates of the first and second

stacks, and between the.interposer substrate of the first stack and the base

subsirate.
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t ape.

9. The package of claim 1l wherein the first pair of flip chip

stacks is adhesively bonded to the base substrate by a | ayer of
I nsul ati ve adhesive. 10.A stacked di e package conprising: a base
substrate having an upper surface and a | ower surface;

2. The package of claim 1 wherein the die up flip chip of the first
pair has a bottom surface that is adhesively bonded to the upper surface of
the base substrate by at least one of a) a homogenous adhesive
composition contacting the die up flip chip bottom surface of the first pair
and contacting the base substrate upper surface, and b) a tape comprising
an insulative substrate having an upper adhesive contacting the die up flip
chip bottom surface of the first pair and a lower adhesive contacting the

base substrate upper surface.

3. The package of claim 1 wherein the die up flip chip of the
second pair has a bottom surface, the die down flip chip of the first pair has
an upper surface, the die up flip chip bottom surface of the second pair
being adhesively bonded to the die up flip chip upper surface of the first

pair.

4, The package of claim 1 wherein at least one of the interposer
substrates of the first and second stacks has an upper surface conductive

contact which is electrically connected to the base subsirate by a wire.
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at least two pairs of flip chip stacks, each pair conprising a flip
chip in die up orientation, a flip chip in die down orientation and
an insulative printed circuit board interposer substrate to which the
die 'up and die down flip chips electrically connect; a first of
the at least two pairs of flip chip stacks adhesively bonded to the
base substrate, the die up flip chip of the first pair having a
bottom surface that is adhesively bonded to the upper surface of the
base substrate by at |east one of a) a honbgenous adhesive
conposi tion contacting the die UP flip chip bottom surface of the
first pair and tont :R’% WG CtRSe bals S1alibdt WheESTDpPer dentiigeldy; wandusijvea
t ape conpr”ﬁhggoan Lnsul ative substrate having an upper adhesive

e

cont acti ng ineeca‘ebcﬁnipﬁlste,hi p bottom surface of the first pair and

a | ower adhesivg fﬁgpgg%{,i;gggggbﬁg&gﬁ&? ?&{Q?&ohﬁ%&sgﬁgﬁéin%gﬁg%%@iﬂrg,m and 2

second of the at least two 'i'p ¢C

bonded to thechichSf im@idonpkclihd Pré fHtBroskacksssiaRd o?'tﬁ&tfﬁ&%%

. {;i}’directl
conductive interconnect wires electrically connecting the in erposé’r
substr at es tafthathakeasbstrAR:fdnigst and second stacks with the base
substrate. 11. The package of claim 10 wherein the die up
flip chip of the second electrically conductive interconnect extending directly from

and electrically interconnecting the interposer substrate of the second stack

directly to the base substrate.

6. The package of claim 1 wherein the die up flip chip of the
second pair comprises a bottom surface and the die down flip chip of the
first pair comprises an upper surface, the insulative adhesive comprising at
least one of a) a homogenous adhesive composition contacting the die up
flip chip bottam surface of the second palr and contacting the die down flip
chip upper surface of the first pair, and b) a tape comprising an insulative
substrate having an upper adhesive contacting the die up flip chip bottom
surface of the second pair and a lower adhesive contacting the die down fiip

chip upper surface of the first pair.

7. The package of claim 6 wherein said at least one comprises said

homegenous adhesive.
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second pair has a bottom surface, the die dowmn flip chip of the first
pai r has an upper surface, the die up flip chip bottomsurface of the
second pair being adhesively bonded to the die down flip chip upper
surface of the first pair. 12. The package of claim 10 wherein
at | east one of the interposer substrates of the first and second
stacks has an upper surface conductive contact which is electrically’
connected to the base substrate by a wire. 13. The package of
claim 10 wherein the electrically conductive interconnects conprise:
a first electrigally conductive interconnect wire extending directly
fromand el ect rical i '8 REEASE ARG Wheseinald pbisast snpsomarisesfsaiche
first stacmaggrectly to the base substrate; and a second

el ectrically conductive interconnect wire extending directly from and
electrically interconnecting the interposer substrate of the second
stack directly to the base substrate.

9. The package of ¢laim 1 wherein the first pair of flip chip stacks is

adhesively bonded to the base substrate by a layer of insulative adhesive.
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14. The package of claim 10 conprising an electrically insulative
encapsul ant received over the second stack, between the interposer
substrates of the first and second stacks, and between the interposer

substrate of the first stack and the base substrate. - 15. The
package of claim 10 wherein said at |east one conprises said _
honbgenous adhesi ve. 16. The package of claim 10 wherein said

at | east one conprises said tape. 17.A stacked di e package
conpri si ng:

10. A stacked die package comprising:

a base substrate having an upper surface and a lower surface;

at least two pairs of flip chip stacks, each pair comprising a flip chip in
die up orientation, a fiip chip in die down orientation and an insulative
printed circuit board Interposer substrate to which the die up and die down
flip chips electrically connect;

a first of the at least two pairs of flip chip stacks adhesively bonded to
the base substrate, the die up flip chip of the first pair having a bottom
surface that is adhesivéiy bonded to the upper surface of the base substrate
by at least one of a) a homogenous adhesive composition contacting the
die up flip chip bottom surface of the first pair and contacting the base
substrate upper surface, and b) a tape comprising an insulative substrate
having an upper adhesive contacting the die up flip chip bottom surface of
the first pair and a lower adhesive contacting the base substrate upper
surface;

a second of the at least two pairs of flip chip stacks adhesively bonded
to the first pair of flip chip stacks; and

electrically conductive interconnect wires electrically
connecting the interposer substrates of at least the first and second stacks

with the base substrate.
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a base substrate; three. pairs of flip chip
stacks, .each pair conprising a flip chipin die up orientation, a
flip chlp in die down orientation and an insulative printed circuit
board interposer substrate to which the die up and die down flip
chips electrically connect; a first of the at least two pairs
of flip chip stacks adhesively bonded to the base substrate; a
second of the at |least two pairs of flip chip stacks adhesively
bonded to the first pair of flip chip stacks, the die up flip chip of

t he second pair avH%% % ttom.s rfac fMtl?he dl% down flip chip o
the first pair Raving a a°g%%? gu ?%(&1 &7 thgpdi| 1p @‘ﬁl phipoeth éhﬂ

f f h Ly, b d.t di I
hi p-upper SuPPSaETon=t BLbotRih M AIIH el R S ot fite ey nas
pairs of flap U%Bbp s%H%%ES tﬁéih;ﬁ?dé?lf%, %ﬂ@?ggth(tjrg %J]’?%c e%?q palcﬁagana;r

flip chip stacks, the die u pair

bott om sur fiaeg aTdh@siG}b@ dentled lté Rhéhﬂlﬁp dRvnt Mg 1 ng an
upper surface, the die up flip chip bottom sﬁr'ﬁ g&qfseﬁ#e%}ﬁherd pair
bei ng adhesirgkpsgirbonded to the die down flip chip upper surface of

t he second pain, el ectrically conductive interconnects
electrically connecting the interposer substrates of at |l east the
first and secong, sta[%lés with thﬁg Ibase,i supstrate; a single
electrical ly insul ativePetedsstl 8aT rdcneEin 8@/@?3%”%‘9( Af e ﬁ’t’fﬁf@?ser

bet ween t he; jILGIROSLInS MRS LAt §8c8Tq LHRKE 8RN, %r;])%eF NLrdes conléucttve

contact which is electrically connected to the base substrate by a wire.

13. The package of claim 10 wherein the electrically
conductive interconnects comprise:

a first electrically conductive interconnect wire extending directly from
and electrically interconnecting the interposer substrate of the first stack
direcily to the base substrate; and

a second electrically conductive interconnect wire extending directly
from and electrically interconnecting the interposer substrate of the second

stack direcily to the base substrate.

14 The package of claim 10 comprising an elecirically insulative
encapsulant received over the second stack, between the interposer
substrates of the first and second stacks, and between the interposer

substrate of the first stack and the base substrate.
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bet ween the interposer substrates of the first and second stacks, and
bet ween.the interposer substrate of the first stack and the base
substrate. 18. The package of claim 17 wherein at | east one of
the interposer substrates of the first and second stacks has an upper
surface conductive contact which is electrically connected to the

base substrate by a wre. 19. The package of claim 17 wherein
the electrically conductive interconnects conpri se: a first
el ectrically conductive interconnect extending directly from and

el ectrically intgerconnecti the interposer substrafe of the first
stack directly to tﬁ@lebéégp%%ebgﬁcﬁla @n‘ﬁhemm saig §é§%’rﬁ5 HGEEPPUSEY y
conductive Nk G6hs &heading directly fromand el ectrically
interconnecting thé interposer substrate of the second stack directly

to the base substrate.
8. The package of claim 10 wherein said at least one comprises

said tape.
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20. The package of claim 17 wherein adhesive bonding of the first and
second pairs to each other is by an adhesive conprising at |east one
of a) a honbgenous adhesive conposition contacting the die up flip
chip bottom surface of the second pair and contacting the die down
flip chip upper surface of the first pair, and b) a tape conprising
an insul ative substrate having an upper adhesive contacting the die
up flip chip bottomsurface of the second pair and a | ower adhesive
contacting the die down flip chip upper surface of the first pair.

21. The package ,of claim 20 erein said at | east one conprises said
honpgenous adhes1|9‘ve. ?{aﬂkgdﬁé\ecli%l 95t CUTRIIHWP0 wherei n sai d
at | east one co i g tape. 23. The package of claim 17
wherein the fi rgﬁﬁgg%ﬁl%ﬁja‘gﬁ“i p chip stacks is adhesively bonded to

the base substrate by a E@%@r%é?ﬂcs éﬁ’fﬁ%”cg !é’tgcif’sq%%.?iavpgi'n comprisi @%{fgghe

package of claim 17 wherein the firs 1T 0 _ ip stac
adhesi vel y sinpaedid @p bhenseand maichith did iBwalbikritdsksnbuna | ayer

of insulative adhesive. 25. A stacked die package conprising: a base
substrate; insulative printed circuit board interposer substrate to which the die up and
die down flip chips electrically connect;

a first of the at least two pairs of flip chip stacks adhesively bonded to
fhe base subsirate;

a second of the at [east two ;:;airs of flip chip stacks adhesively bonded
to the first palr of flip chip stacks, the die up flip chip of the second pair
naving a boitom surface, the die down flip chip of the first pair having an
upper surface, the die up flip chip bottom surface of the second pair being
adhesively bonded to the die up flip chip upper surface of the first pair;

a third of the three pairs of flip chip stacks adhesively bonded to the
second pair of flip chip stacks, the die up flip chip of the third pair having a
bottom surface, the die down flip chip of the second pair having an upper
surface, the die up flip chip bottom surface of the third pair being adhesively
bhonded fo the die down flip chip upper surface of the second pair;

electrically conductive interconnects electrically connecting the
interposer subsirates of at least the first and second stacks with the base
substrate: and

a single electrically insulative encapsulant received over the third

stack, between the interposer subsirates of the second and third stacks,
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at least two pairs of flip chip stacks, each pair conprising a flip
chip in die up orientation, a flip chip in die down orientation and
an insulative printed circuit board interposer substrate to which the

die 'up and die down flip chips electrically connect; a first of
the at least two pairs of flip chip stacks adhesively bonded to the
base substrate; a second of the at least two pairs of flip chip

st acks adhesively bonded to the first pair of flip chip stacks; and
el ectrically conductive interconnects electrically connecting the
i nt er poser t the first and second stacks with

?,str Ees of at |eas )

the base subs Fﬁf’g,eé‘?tef%%sftr S('.)'E@”Bﬁ’est‘?féh“r‘ A EEpdsEcoaddasim @sdof t he
first d - i f duct i t act
whi oh 15 el R PEn P iRt A et R 2 S ERA LR bota sibrieats

26. The package of claim 25 wherein the electrically conductive
i nterconnects conpri se: a first electrically conductive

i nterconnect exténdiTig daclegd yf Emom andhetse ot i16adtl ohd BE BfCARBRGLLNY
the interposer substrate of the first stack directly to the base

substrat e; ®ifgtrates of thediceinahdlsecond ctdcky Mesnatcipipee surfa@k cRMAEEive
extending directly fromand electrically interconnecting the

i nt er poser SR MEhIED bY etestricaly eansetesidodhe dese pubstrateebpasere.
substrate.

9. The package of claim 17 wherein the electrically conductive

interconnects comprise:

a first electrically conductive Interconnect extending directly from and
electrically interconnecting the interposer substrate of the first stack directly
to the base substrate; and

a second electrically conductive interconnect extending directly from
and electrically interconnecting the interposer substrate of the second stack

directly to the base substrate.
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27. The package of claim 25 conprising an electrically insulative
encapsul ant received over the second stack, between the interposer
substrates of the first and second stacks, and between the interposer
substrate of the first stack and the base substrate. 28. The
package of claim 25 wherein each of the interposer substrates of the
first and second stacks having an upper surface conductive contact
which is electrically connected to the base substrate by a wire.

29. The package of claim 25 wherein the first pair of flip chip

SR G ERERTAEL B R S
substrate; ,n4 second pairs to each other is by an adhesive comprising at least one of
a) a homogenous adhesive composition coniacting the die up flip chip
botiom surface of the second pair and contacting the die down flip chip
Upper surface of the first pair, and b) a tape comprising an insulative
substrate having an upper adhesive contacting the die up flin chip bottom

surface of the second pair and a lower adhesive contacting the die down flip

chip upper surface of the first pair.

21.  The package of claim 20 wherein said at least one comprises

said homogenous adhesive,

22. The package of claim 20 wherein said at least one comprises

said tape.

23.  The package of claim 17 wherein the first pair of flip chip stacks

is adhesively bonded to the base substrate by a layer of insulative adhesive.

24.  The package of claim 17 wherein the first pair of flip chip stacks
is adhesively bonded to the second pair of flip chip stacks by a layer of

insulative adhesive.
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at least two pairs of flip chip stacks, each pair conprising a flip
chip in .die up orientation, a flip chip in die down orientation and
an insulative printed circuit board interposer substrate to which the

die up and die down flip chips electrically connect; a first of
the at least two pairs of flip chip stacks adhesively bonded to the
base substrate; a second of the at least two pairs of flip chip

st acks adhesively bonded to the first pair of flip chip stacks;
a first electrically conductive interconnect extending directly from

and el ectrically.interconnectjn %hg I nt er poser substrate of the
first stack directly to the b’g§%cﬁ &% gegkaggfpmprisingly second
electrically cogqjlé%is\ﬁ%sihg&grconnect extending directly from and
electrically interconnecting the interposer substrate of the second

stack directly Eﬂeﬁa?ﬁtv@@?@i@%ﬁﬁﬂ @ﬁiﬁis;c]%%lﬁsaeach Bair oL r%ﬁg?f@%g%éa

claim 30 conprising an electrically trve“encapsu

over the seflong @iatkioel WRESIBNE dlEOWRRS-ASWASHAL S S Qfiadfae first
and second stacks, and between the interposer substrate of the first

stack and tientedsecsitbstratterposer substide td MhidRHeade Bf a5d alducbh
wherein the first electrically conductive interconnect conprises a
wire. flip chips electrically connect;

a first of the at least two pairs of flip chip stacks adhesively bonded to
the base substrate;

a second of the at least two pairs of flip cli:ip stacks adhesively bonded
to the first pair of flip chip stacks; and

electrically conductive interconnects electrically connecting the
interposer substrates of at least the first and second stacks with the base
substrate, at least one of the interposer substrates of the first and second

stacks having an upper surface conductive contact which is electrically

connected to the base substrate by a wire.

26. The package of claim 25 wherein the electrically conductive
interconnects comprise:

a first electrically conductive interconnect extending directly from and
glecirically interconnecting the interposer substrate of the first stack directly
to the base substrate; and

a second electrically conductive interconnect extending directly from

and electrically interconnecting the interposer substrate of the second stack

directly to the base subsirate.
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33. The package of claim30 wherein the second electrically
conductive interconnect conprises a wre. 34. The package of
claim 30 wherein the first electrically conductive interconnect
conprises a wire, and the second electrically conductive interconnect
conprises a wre. 35. The package of claim 30 wherein the
first pair of flip chip stacks is adhesively bonded to the base
substrate by a layer of insulative adhesive.

27.  The package of claim 25 comprising an electrically insulative
encapsulant received over the second stack, between iha interposer
substrates of the first and second stacks, and between the interposer

substrate of the first stack and the base substrate.

28. The package of claim 25 wherein each of the interposer
substrates of the first and second stacks having an upper surface

conductlve contact which is electrically connected to the base substrate by a

wire.

22. The package of claim 25 wherein the first pair of flip chip stacks

is adhesively bonded fo the base substrate by a layer of insulative adhesive.
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36. A stacked di e package conprising: a base substrate; at | east
two pairs of flip chip stacks, each pair conprising a flip chip in
die .up orientation, a flip chip in die down orientation and an

i nsulative printed circuit board, interposer substrate to which the

die up and die down flip chips electrically connect; a first of
the at least two pairs of flip chip stacks adhesively bonded to the
base substrate; a second of the at least two pairs of flip chip

stacks adhesively bonded to the first pair of fIip chi p stacks;

electrically copgluctive int e%%@ﬁ%%'%é’ q{ ri.cally. connecting t he

i nt er poser substrates of at I'eas PSSR st acks with
t he base subst réﬂbﬁse%@@strate,

at least two pairs of flip chip stacks, each pair comprising a flip chip in
die up orientation, a flip chip in die down orientation and an insulative
printed circuit board interposer substrate to which the die up and die down
flip chips electrically connect:

a first of the at least two pairs of flip chip stacks adhesively bonded to
the base substrate;

a second of the at least two pairs of flip chip stack(s adhesively bonded
to the firsi pair of flip chip stacks;

a first electrically conductive interconnect extending directly from and
electrically interconnecting the interposer substrate of the first stack directly
to the base substrate; and

a second electrically conductive interconnect extending directly from
and electrically interconnecting the interposer substrate of the second stack

directly to the base substrate,

31.  The package of claim 30 comprising an electrically insulative
encapsulant received over the second stack, between the interposer
substrates of the first and second stacks, and between the interposer

substrate of the first stack and the base substrate.

32.  The package of ¢laim 30 wherein the first electrically conductive

interconnect comprises a wire.
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a single electrically insulative encapsul ant received over the second
stack, between the interposer substrates of the first and second
stacks, and between the interposer substrate of the first stack and

t he base substrate. 37. The package of claim 36 wherein the
first pair of flip chip stacks is adhesively bonded to the base
substrate by a layer of insulative adhesive. 38. The package

of claim36 wherein the first pair of flip chip stacks is adhesively
bonded to the second pair of flip chip stacks by a | ayer of
insul ati ve adhesive.The3% A cked .di c £0 i sLng.. a,base
substrate havingsan uppe? ;%F?agg 3%5 a%?oﬁggﬂ?ﬁr?@%esécghd a%%“F@Q%t
two pairs oforfducpve hitpredraels codfibedaiwirconprising a flip chip in
die up orientation, a flip chip in die down orientation and an
insulative printed circuit board interposer substrate to which the

die up and die ggmn_glig chips electrically connect;
: he package of claim 30 wherein the first electrically conductive

interconnect comprises a wire, and the second electrically conductive

interconnect comprises a wire.

35.  The package of claim 30 wherein the first pair of flip chip stacks

is adhesively bonded to the base substrate by a layer of insulative adhesive.
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a first of the at least two pairs of flip chip stacks adhesively
bonded to the base substrate, the die up flip chip of the first pair
having a bottom surface that is adhesively bonded to the upper
surface of the base substrate by at | east one of a) a honbgenous
adhesi ve conposition contacting the die up flip chip bottom surface
of the first pair and contacting the base substrate upper surface,
and b) a tape conprising an insul ative substrate having an upper
adhesive contacting the die up flip chip bottom surface of the first
pair and a | ower,_adhesive confactin he base substrate upper

surf ace; 2%second of th%sﬁchegafé? PRGRAYSFIEPRINE] i p chip stacks

adhesi vel y bond Q LLst pair of flip chip stacks, the die up
flip chip of thgdnsatescoén"g)%é';ait%' having a bottom surface, the die down

flip chip of thg; feiars§?w@@aﬁrs%‘ﬂiﬁ‘%h%tHB&?%aEH(rﬁufaﬂcr%m;Fl};jsq[:\)g%g‘gggpy iHl)e

chip bottom surface of the second pair berng adhesive

die up fli pdighipporiggtion Us Fias enf intdie dbivh rich@itlon and an idsdihfivd
el ectrically conductive interconnect extending directly from and

el ectri cal | griitat eircon et d hgtet hesdrrues paeat wHbE tiaHR 0f ahbaiid tewh
stack directly to the base substrate; a second electrically
conduct i ve flintediopireticadlytaomaieny directly fromand electrically

i nterconnecting the interposer substrate of the second stack directly
to the base sub3dtfiraltef thgngf least two pairgokilingihés elasks ridbabivelyi eruledttbve
encapsul ant_recei vecﬂ)’sover t he second stack, between the interposer
substrat es OF 1358 $Ubs¥ieind second stacks, and between the interposer

package of ol ai esseaaTafR o RE V8 3R Ty S0y Fenm posaeald boddes
adhesi vel y fondefs{ Oait Be nRASKiSUBSEd.ate by a layer of insulative

adhesi ve.
electrically conductive interconnects electrically connecting the

interposer substrates of at least the first and second stacks with the base
subsirate; and

a single electrically insulative encapsulant received over the
second stack, between the inferposer substrates of the first and second
stacks, and hetween the interposer substrate of the first stack and the base

substrate.

37.  The package of claim 36 wherein the first pair of flip chip stacks

is adhesively bonded to the bgse subsirate by a layer of insulative adhesive.

38. The package of claim 36 wherein the first pair of flip chip stacks
is adhesively bonded io the second pair of flip chip stacks by a layer of

insulative adhesive.
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41. The package of claim 39 wherein the first pair of flip chip

stacks is adhesively bonded to the second pair of flip chip stacks by

a | ayer of

in sul ati ve adhesi ve.

39. A stacked die package comprising:

a base substraie having an upper surface and a lower surfaca!

at least two pairs of ilip chip stacks, each pair comprising a flip chip in
die up orientation, a {lip chip in die down orientation and an insulative
printed circuit board interposer substrate to which the die up and die down
flip chips electrically connect;

a first of the at least two pairs of flip chip stacks adhesively bonded to
the base substraie, the die up flip chip of the first pair having a bottom
surface that is adhesively bonded to the upper surface of the base éubstrate
by at least one of a) a homogenous adhesive composition contacting the
die up flip chip bottom surface of the first pair and contacting the base
substrate upper surface, and b) a tape comprising an insulative subsirate
having an upper adhesive contacting the die up flip chip bottom surface of
the first pair and a lower adhesive contacting the base substrate upper
surface;

a second of the at least two pairs of flip chip stacks adhesively bonded
to the first pair of flip chip stacks, the die up fiip chip of the second pair
having a bottom surface, the die down flip chip of the first pair having an
upper surface, the die up flip chip bottom surface of the second pair being
adhesively bonded to the die up flip chip upper surface of the first pair;

a first electrically conductive interconnect extending directly from and

electrically interconnecting the interposer substrate of the first stack directly

to the base substraie;
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a second electrically conductive interconnect extending directly from
and electrically interconnecting the interposer substrate of the second stack
directly to the base substrate: and

a single electrically insulative encapsulant received over the
second stack, between the interposer substrates of the first and second
stacks, and between the interposer substrate of the first stack and the base

substrate.

40.  The package of claim 39 wherein the first pair of flip chip stacks

is adhesively bonded to the base substrate by a layer of insulative adhesive.

41, The package of claim 39 wherein the first pair of fiip chip stacks
is adhesively bonded to the second pair of flip chip stacks by a layer of

insulative adhesive.
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