STACKED DI E PACKAGES TECHNI CAL FI ELD [0001] This invention relates to
stacked di e packages. BACKGROUND COF 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 individual pieces comonly
referred to as die or chips. Such are physically nmounted and electrically
connected with other substrates. In many instances, the chips are

encapsul ated into and by aSTACHED DIEE HBACKABES i ve material. Al so, such
packages mi 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 circuit including the stack hei ght of
packapet KNICAINFELMUl tipl e chips. [0003] Wile the invention was notivated
i n addressing the above identified issues, it is in no way so limted. The
invention is only limted by the acconpanying clains as literally worded,
Wi thout interpretative or other 1 limting reference to the speC|f|cat|on

and 1§od9§°" 9anghidikPehfitndAhidd to Ytablbl ‘AL Ekages.

BACKGROUND OF THE INVENTION

[0002] A plurality of integrated circuits is typically 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 physically 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 multiple 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



2 SUWMARY [0004] The invention includes stacked die packages. In one

i npl ementation, a stacked di e package includes a base substrate and at

| east 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.
Afirst of the at least two pairs of flip chip stacks is adhesively bonded
t o t hdirdig refarance to thesspecificatiorhardd in @excordanceawith tife doictringi of
stacks is adhesively bonded to the first pair of flip chip stacks by an

i nsul %dmeaﬁéﬂ‘l@.i ve. Electrically conductive interconnects electrically
connect the interposer substrates of at |least the first and second stacks
with the base substrate. [0005] In one inplenentation, a stacked di e package
i ncludes a base substrate having an upper surface and a | ower surface and
at least two pairs of flip chip stacks. Each pair conprises a flip chip in
die up orientation, a flip chip in die dow orientation and an i nterposer
substrate to which the die up and die down flip chips electrically connect.
Afirst of the at least two pairs of flip chip stacks is adhesively bonded
to the base substrate. The die wup flip chip of the first pair has a bottom
surface that is adhesively bonded



to the upper surface of the base substrate by at | east one of a) a
honogenous 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 insulative substrate having an upper adhesive 3
contacting the die up flip chip bottomsurface of the first pair and a | ower
adhesi ve contacting the base substrate upper surface. A second of the at

| east SUWMMARYs of flip chip stacks id adhesively bonded to the first pair
of flip chip stacks. Electrically conductive interconnects electrically
connect the interposer substrates of at |least the first and second stacks
with the base substrate. [0006] In one inplenentation, a stacked die

packago4)! udesHe bageentivhst Irdledasd efackeast dieo prdkaged. flim Cloine
stacks. Each pair conprises a flip chipin die up orientation, a flip chip
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connec east two pairs
of flip chip stacks jg.adhesiyel nded t.o the hase syhstrate, A second of
The atbashbiomnanseat B ERs Siacks ; LRGRIRAT SORRBSESER BB 816 HP T 1 ot
pair of flip chip stacks. The die up fl i{g chip of the second pair has a
bot t orarintation, afikp dihipdowdier dpwrcpriensdation 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 by an insulative adhesive.

Eiectrically conductive interconnects electrically connect the interposer

substrates of at least the first and second stacks with the base substrate.

[0005] In one implementation, a stacked die package includes a base
substrate having an upper surface and a lower surface 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 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. 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 clomposition 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



the first pair has an upper surface. The die up flip chip bottom surface of
the second pair is adhesively 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. [0007) In one inplenentation, a stacked die
package includes a base substrate and at least two pairs of flip chip

st acksontBatingpthe dienppi Higs chip fhottorhisprfacealiof tine irskprdirt iaod aaldwep chip
in die down orientation and an 4 interposer substrate to which the die up
and dd¢héeave Ebhﬁa&'i‘rh@’sth%' Bakel §@bsiraté UPPEr suffdde. SIA @lecoml af theaat two

pairs of flip chip stacks is adhesively 'bonded to the base substrate.
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I ntercannects electrically connect, the int.erposer substrates of at . l|east
the. Gt SRRk ecBIRFIECAS CRPANCEVE FSICONBEEHnEIeChiCa b HOMIRELOING ho
i nt erposer substrates of the first and second stacks has an upper surface
conduoterpsnsubstrateshol atdeast theafirst andneecendtstacks wiktetbabasat e by
a wre. [0008] In one inplenentation, a stacked di e package includes a base

substrate.

[0006] 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 orientation, a flip chiia 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 pa’ir 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 adhesi_Qely bonded to the dié up flip chip upper surface of
the first pair. Electricaily conductive interconnects electrically connect the
interposer substrates of at least the first and second stacks with the base

substrate.

[0007] 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 orientation, a flip chip in die down orientation and an



substrate and at least two pairs of flip chip stacks. Each pair conprises a
flipchipin die up orientation, a flip chip in die dow orientation and an
i nt erposer substrate to which the die up and die down flip chips
electrically connect. Afirst of the at |east two pairs of flip chip stacks
I s adhesively bonded to the base substrate. A second of the at |east two
pairs of flip chip stacks is adhesively bonded to the first pair of flip
chi p sterresensubstratectoemhicbahey dimnguandvdia diowwn dlipechipexelestgcallyect | y
fromand electrically interconnects the interposer of the first stack

di recgdiinget.t ha fiateor yhet abligast Awoepaneg ef effipr thip Istackedecadnesively
I nterconnect extends directly fromand electrically interconnects the
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[ 0009 n-one I nplenen on, a sta I e package i nc es a base

substrate and | east two pairs.of flip chi tacks. Each pal Q | ses a
I SRoks 15 acbesivam bRRBALES e titas eair ot M ebiiokacks | drestigRung: an
i nterposer substrate to which the die up and die down flip chips

el ect eooductivecioteennnectsi elactocalliieconnectathe inkerpaises ssrbstratescof @tst acks
I s adhesively bonded to the base substrate. A second of the at |east two
pai r sjexdstfthiepfirdti #nd Vexval stackihedibvthey bagededbétratéie Ati leaist paig obthél i p

chip stacks. Electrically
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,

[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 orienfation, 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
electrically conductive interconnect extends directly from and electrically
interconnects the interposer of the firrst stack directly to the base substrate.
A second electrically conductive interconnect extends directly from and
electrically interconnects the interposer substrate of the second stack

directly to the base substrate.



conductive interconnects electrically connect the interposer substrates of
at least the first and second stacks with the base substrate. An
electrically insulative encapsulant is 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.
[0010] O her aspects and inplenentations are contenplated. 6 BRI EF

DESCROPOSIN OF THReRAWPNeRgrialion, R aitacked diebpaickages ingludes anbasei on
are described belowwith reference to the follow ng acconmpanyi ng draw ngs.

[ 00128y bsiratéd drsd atdicagtawsipairsoftfiipnehip sexekd. dEathqsid cbrppigelsage in
accordance with aspects of the invention. [00131 Fig. 2 is an expl oded view
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di agra on Vi ew 0 die p age 1 n accordance

o RUBGS# b iR b B0 B ol e s bt Rbal >

di agrammatic sectional view of still another stacked
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 and second stacks_ with the base substrate. An electrically
insulative encapsulant is feceived over. tﬁe 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.



di e package in accordance with aspects of the invention. 7 DETAILED

DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS [0017] Thi s disclosure of the
invention is submtted in furtherance of the 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 die
packages in accordance with the invention are described with reference to
Fi gs.BRIBF DESGRIPTYONOFR AHE DBAWINGSL and 2, a first enbodi nent stacked
di e package 1is indicated generally with reference nuneral 10. Fig. 2 is an
expl oded view of Fig. | wherein an encapsul ant and certain electrical
interconnects in Fig. | are not shown for clarity. A stacked di e package

conp[eges] a2 baserefevhsd r eindodinevisnof athe/ipeention’ are Westiibed | patow
surface 16. Lower surface 16 is depicted as conprising conductive contact

have BRaTUEAGRGR 16 MR e R Rty A/ WG, i v et noi traces (not

shown) woul d extend from surfaces 18 through base substrate 12 to upper
surface 14 to conductive pads thereon (not shown) to which electrical

conngepy g can be 1ROe Lo e MBRY < SLALRAMVRW 1 sRaSkeg RS SRS BUI K

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.

[0016] Fig. 5 is a diagrammatic sectional view of still another stacked

die package in accordance with aspects of the invention.



substrate 12 is preferably electrically insulative, with conventional
printed circuit board material conprising but one exanple. Base substrate
12 is exenplary only, and any alternate configuration or construction
(whether existing or yet-to-be developed) is contenplated. 8 [0019] Stacked
di e packages in accordance with the invention conprise at |east two pairs
of fI| chip stacks. Each pair conprises a flip chip in die up orientation,
o £ 1 iEIRIb B0 O § R K NeAF A Hoh P RI-GERRER GMBOSIMENES ot 0 t o whi ch
the die up and die down flip chips electrically connect. Figs. 1 and 2
depict an exenplary first flip chip pair 22 and a second flip chip pair 24.
First and second pairs 22 and 24 are shown to be essentially identical in

cons{00¢7])on, &Thisodigt!osie of thé invantiennist sulemiiteddn flntherdepgiecokthe
enbodi nents are also exenplary only. First flip chip pair 22 includes a

Flip &narittkidraldp &Y bPhat oS, Patbht BaWy F’tc?%rbﬁ\dibeth@%odg%slsem ation,

and an |nterposer s bstrate 30 to which die up flip chip 2 died

flip 8 lip chip 26 of first pair 22 has
a boﬁc‘%ﬂé’ér?'i%g%bg%& %ﬁﬁ@%@?%ﬁ%‘&%@: Die down flip chip 28 of first
pair 22 conprises a bottom surface 34 and an upper surface 36. |nterposer
substrate 30 is depicted as conprising an upper surface 38 and a

[0018] Preferred implementations of stacked die packages in
accordance with the invention are described with reference to Figs. 1-5.
Referring initially to Figs. 1 and 2, a first embodiment stacked die package
is indicated generally with reference numeral 10. Fig. 2 is an exploded view
of Fig. 1 wherein an encapsulant and certain electrical interconnects in
Fig. 1 are not shown for clarity. A stacked die package comprises a base
substrate 12 having an upber surface 14 and a Iéwer surface 16. Lower
surface 16 is depicted as comprising conductive contact pads or surfaces 18
to which a plurality of conductive balls or bumps 20 have been provided.
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 preferably 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.



| ower surface 40. [0020] Die up flip chip 26 is depicted as havi ng been
bunped 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
electrically connect with bond or contact pads (not shown) on interposer
substrate bottom surface 40. Die down flip chip 28 has al so been bunped or
ot herwi se provided with conductors 44 which electrically connect with bond
or c{0048] padsStanked diewpadkageasdiroaceoedanos with ttbe iendicdn samprise

el ectrically connect with bond or contact pads (not shown) on interposer 9

substgpicastpives palfé afeflipSchipstaciksdUEaoh pir compfidesaadiipseloip ai eie
contact or bond pads, would typically be provided with respect to die up

flip uﬁhPPE%ﬁatiehe \%ﬁ"fugf | dhfip € Pdfd ga@m‘ pﬁyﬁéf)@ggdﬂ,s% raﬁei%rawgbp only

two €ac el ng sho way' of exanple on I nterposer substrate 30
woul d typically c rise a. dielectrjc/insul ative.material. having conductive
pat hssbsirate 4b WhIER the,die i and rifdawn, Binshies erestderibinned s
conventional or yet-to-be developed, for redistributing desired conductive
i nt erEigmettand & |drpict @ examplayr fisst: flip shig paid/2? anse sepondt dlipo of
I nt er poser substrate 30.
chip pair 24. First and second pairs 22 and 24 are shown to be essentially
identical in construction, although such is of course not required. The
depicted embodiments are also exemplary only. First flip chip pair 22
includes a flip chip 26 in die up orientation, a flip chip 28 in die down
orientation, and an interposer substrate 30 to which die up flip chip 26 and
die down flip chip 28 electrically connect. Die up flip chip 28 of first pair 22
has a bottom surface 31 and an upper surface 32. Die down flip chip 28 of
first pair 22 comprises a bottom surface 34 and an upper surface 36.

Interposer substrate 30 is depicted as comprising an upper surface 38 and a

lower surface 40.

[0020] Die up flip chip 26 is depicted.as 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 electrically
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 conducfors 44 which electrically connect with bond
or contact pads (not shown) formed oﬁ die down bottom surface 34 and

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

9



Exemplary materials include insulative printed circuit board materials.

I nt erposer substrate 30 mght alternately, by way of exanple only, conprise
z-axi s conductive material, and otherw se be x-axis and y-axis insulative.
Exenpl ary 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. [9obsiraBzcupper ISyrface 3&t abloredcopdustors: 4@ and ¥d, cardpassgcigteder r ed
enbodi ment as conprising an anal ogous construction. Specifically, second
flip ebhiadtabr bdhd padedesoad tygicahy bé@rovididc with sespettto aie wp filipp chip
52 in die down orientation, and an I nterposer substrate 54 to which die up

chi p S0P ARTRPUE, AR ghip 28 T, e Aer GBstanaoa0 it SRy ' ¢

chip second pair as a om an upper s ce 56.
De down 10.. flip chip 52 of .,second,pair 24 conprises a bottom surface 58

and aﬁaﬁBg)té‘?mgsﬁ'S?ygeBgd‘.’aYrﬂfe?m&lg?u%%trate 54 is depicted as conpri sing
an upper surface 62 and a | ower surface 64. [0023) Die up flip chip 50 is

depi cted as having been bunped or other provided with conductors 66 which

el ectrically connect with bond or contact , \
[0021] interposer substrate 30 would typically comprise a

dielectric/insulative material having conductfve paths/traces or -Iines (not
shown) formed thereon or therethrough, as is conventional or yet-to-be
developed, for redistributing desired. conductive interconnects to locations
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 downl 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 preferred
embodiment as comprising an analogdus 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 -



pads (not 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 52 has al so been bunped or otherw se
provi ded with conductors 68 which electrically connect with bond or contact
pads (not shown) fornmed on die down bottom surface 58 and electrically
connect with_bond or contact pads (not shown) on interpagser substrate upper

sur f §be @¥p RBref seranc: pay 84 compsisesaadbationt sartare oéhand: aBruUPRBRAE pads,

woul d typically be provided with respect to die up flip chip 50, die down
flipsurfpcd2860nd Intarposesesubstirateadbd 1, depictedrdsy aompristing dei uppshown by
way of exanple only. [0024] First flip chip stack pair 22 is adhesively

bondeqrtfcd B andubIbWalrsurfaceéBgpne preferred inpl enmentation, a |ayer of
adhesive 72 is received between first flip chip stack pair 22 and base

substrate 16. Further in the depicted preferred enbodi nent, bottom surface
31 of die up flip chip 26 of first pair 22 is adhesively bonded by adhesive

T2, QOREEL | 205, i SBFE SIRIERE A I UEEH o giter
M ont B ddaSSTh QoSS Hors BBYURc SMFaNG LSRRcPUIREHY or' nSiE™ ©
pads (not 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 52 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 §tack pair 22 is adhesively bonded to base
substrate 12. In one preferred implementation, a layer of adhesive 72 is
received between first flib chip stack pair 22 and base substrate 16. Further
in the depicted preferred 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



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] In one preferred inplenentation, bottom
surface 31 of die up flip chip 26 of first pair 22 is adhesively bonded to
upper surface 14 of base substrate 12 by at |east one of a) a honpbgeneous
adhesi ve conposition contacting die up flip chip bottomsurface 31 of first
pai r mm%mmwormm (tess ppptarred) f ttmeexamplaowbere hage
conprising an insulative substrate having an upper adhesive contacting the

di e wubdtratecNiZp copipages san finealativé hmaterial apal ho sofAdactivectrazdisesi ve
contacting the base substrate surface. [0026] By way of exanple only, Figs.

| an | a ¢ | A& V. ?fhe('éaj a | LE L t4 )

exenp ogr}t%%g% %Fnﬁ%ﬁ@gﬁm%iu&ﬁ?@gac edqéi ghge?gkaage%ga #31 %erbﬁ’%t‘gﬁnfhn Fi gs.
3 ang,,4. Li.k numﬁr als fromthe first-described enbodi nent are utilized
wher "sép%’r"bglzi QYEM&H-th differences being indicated with 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 insul ative substrate 74

havi ng an_upper adhesive 76 contacting die up flip chip bottom surface 31 of
[0025] In one preferred implemeniation, bottom surface 31 of die up flip

chip 26 of first pair 22 is adhesively bonded to upper surface 14 of base
substrate 12 by at least one of a) a homogeneous adhesive composition
contacting die up flip chip bottom surface 31 of first pair 22 and contacting
base substrate upper surface 14, a‘nd 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

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

embodiment stacked die péckage 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 form of a tape comprising an insulative substrate 74
having an upper adhesivé 76 contacting die up flip chip bottom.surface 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



first pair 22, and a | ower adhesive 78 contacting base substrate upper
surface 14. Adhesive 72a is preferably and typically overall effectively 12
el ectrically insulative, although in sonme instances one, nore, or all of
features 76, 74 and 78 m ght be sem conductive and/or electrically
conductive, and also which is less preferred. [0027] Referring to Figs. 1
and 2, second flip chip stack pair 24 is adhesively bonded to first flip
chi p edeairicagiy ringglative t ithrepglht tu porecrinetaneamoaneermoreucer iall bgf an
adhesive 80 which is preferably an insulative adhesive. Aternately but

| ess fgatirelsr €PG, SPAE Mid al7l8 ofmigHbedievesSMitbablcticenMandiorseieculiuhint i ve
and/or electrically conductive materials. Regardless, in the depicted

pr ef ' ' o Te) S 5 of dieup flip chip 50 of
seco%rgrnglg’ldrt@fél@&lad %yegﬁy%%rr%egfé%?ﬁ%%er surface 36 of die down flip

chip 28 of first pair 22 by adhesive 80. In one preferred inplenentation,
adhesi ve bonding of first pair 22 and second pair 24 with one another is by

comBlETEn CoRElSTRG 3beFigss i Fhehiz,"Bebenh Tt o ubs SKECKDRECRAdiSai

24, and contacting die down flip chip upper _surface 36 of first pair 22,

and WRdhesivgly bomdeds todirsh flinsehis s&é:lgpasﬁ Pét eln the depicted preferred
embodiment, such is by an adhesive 80 which is preferably an insulative
adhesive. Alternately but less preferred, some or all of adhesive 80 might
comprise semiconductive and/or electrically conductive materials.
Regardless, in the depicted preferred implementation, bottom surface 55 of
die up flip chip 50 of second 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 implementation, adhésive bonding of first pair 22 and second
pair 24 with one another is by an adhesive comprising at least one of a) a
homogeneous adhesive composition contacting die up flip chip bottom
surface 55 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

13



havi ng an upper adhesive contacting the die up flip chip bottom surface of
the second substrate, and a | ower adhesive contacting the die down flip chip
upper surface of the first pair. [0028] By way of exanple only, Figs. | and
2 diagrammatically depict an exenplary honbgeneous such adhesive
conposition. Figs. 3 and 4 of stacked die package 10a depict an adhesive
80a as constituting a tape 13 conprisin% an insulative substrate 82 having
an upp@mpatfingi \an sinswativectsukstaate uf2f | haviog panotuppersuadhesives 4
second pair 24, and a | ower adhesive 86 contacting die down flip chip upper

sur f agentifctinig die Up Pip 'chig.bottb e surftaecafbest sesoRQ/ Boia 24 captisa lowker
course, contenplated, Also, Figs. 1 and 2 by way of exanple only, m ght be

consi Qﬁgggiv%s 8@ EHE?&W%%E' dow‘ﬁegipxl?gh’i‘g J}%@B%&?ﬁ#&‘e a8 st ﬁ)‘éﬂ?@%.t i ons

72 and wherei n Figs. and 4 d stacke e package 1 ncorporating

exenphar e hesi a_and, 80a, cour an i og. Of

nomgnevnefagrisifes KRRl asa s soise: RPoeMRSEE o ARo TR, La.

[0029] Electrically conductive interconnects el ectrical lzt%l connect the

i nt erdBde? BYbwaAYaLEsexaMpleseniya might he sansidesed cas 2Pagranysatifalpai r of

flip chip stack 24 with base substrate 12. An electrically conductive
depicting homogeneous adhesive compasitions 72 and 80 wherein Figs. 3

and 4 depict a stacked die package incorporating exemplary tape
adhesives 72a and 80a. Of course, any combination of homogeneous and

tape adhesives 72/72a/80/80a might be also be utilized.

[0029] Electrically conductive interconnects electrically connect the
interposer substrates of first pair of flip chip stack 22 and second pair of flip
chip stack 24 with base substrate 12, An electrically conductive
interconnect electrically connecting ‘the 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 basgz substrate. Alternately and more
preferred, an electrically conductive interconnect connecting the interposer
substrate of the second pair might extend directly from and electrically
interconnect the interpdser substrate of the second stack to the base
substrate. In the context of this document, such a "direct" interconnect

means without there being any intervening 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
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I nterconnect electrically connecting the interposer substrate of the second
stack with the base substrate m ght occur first to the interposer substrate
of the first stack, and therefromto the base substrate. Alternately and
nore preferred, an electrically conductive interconnect connecting the

I nt erposer substrate of the second pair mght extend directly from and
electrically interconnect the interposer substrate of the second stack to
t he hnterposiest substrates tofethm firektand sedandictacksthaswm uppe soctace

i nt erconnect neans w thout there being any intervening through-substrate

conne@nduttivd@dntadtwaieh iisRliecrRizily eonnatie®asithensasé substedtechyizcal |y
conducti ve i nterconnects conprises a wre. In one i rrpl enentati on, at | east

f- th ' fi | t
o hreigh!® Pt bRARNEO BN BIWA) O Cxamifle SRR, IS, PrdeBitis! fieteriap, o
base substrate by a , wre.

For a d by way of exanple onl Fig. |

don EeTpltyr wite Ttalkhinerth fE AT B Birablnt s baRnaetng, ttpinoser
i nt erconnecti ng i nt erposer substrate 54 of second pair 24 with base
substsuhrsdrate  BAd afi reecondeR@ANE4 sWith abase1 suksiratea®Ry @amder Wiithect i ng
I nt erposer substrate 30 of first pair 22 with base substrate 12. Mire wire
i nt eriptemerine oty tFhding 9 beleeteitallyeinte seeet ¢ otdng riheenpassr substrate &0 and
base substrate woul d :

of first pair 22 with base substrate 12. More wire interconnects extending

between the respective interposer substrates and base substrate would

typically be utilized, with only two for each being shown for simplicity/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, nor diréct inferconnections as depicted. For
example and by way of example only, alternate exemplary connections
might be by wire, conductive ball, or 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 interposer substrate 30 and th.en toc base substrate 14.

However, most preferred are embodiments as depicted.
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typically be utilized, with only two for each being shown for
sinplicity/clarity in the drawi ngs. 100311 Further, by way of exanple only,
stacked di e package 10 of Fig. |I depicts the wire interconnects extending
from upper surface conductive contacts (not specifically designated) of
their respective interposer substrates to conductive contacts (not
specifically designated) of upper surface 14 of base substrate 12.

Al t e[0R32] i nt erRefereing ote &ig. allso theofexemptary cpreferrdt @mbadiment
necessarily requiring upper surface-to- upper surface interconnections, nor

di r ecdormprigetoaredleontcalty dapubitib dricapaanp! 85 aeteivedagvef second e
only, alternate exenplary connections mght be by wire, conductive ball, or

th LS., | bt trat
Lo 1 ropea SRV PEnaPEe AThSor saEFRaR, 54 DFsEaopabIath Y i RrpRNer "1 o

d ' 2 I nt trate .54 to int {rat 0 d
hon SPSetE bl AsL SIPCR 2ouell DatBse b niedPP8a’ AP SHRRITTeR STsl
depicted. 15 [OOSZL Referring to Fig. 1, the exenplary preferred enbodi nent
conpr§tack 22 candtbasal sybstraleatlide dMiaplitable 95 yetdovee develepeénd

stack 24, between interposer substrate 54 of second stack 24 and i nterposer
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
embodiment, 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, witb differences being indicated
with the suffix “b", or with 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 7124. Exemplary construction and
bonding of third pair 100.to second pair 24, and interconnection relative to
base substrate 12, might occur through any of the techniques described
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 flip
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substrate 30 of first stack 22, and between interposer substrate 30 of first
stack 22 and base substrate 12. Any suitable or yet-to-be devel oped

encapsul ant/ passivation/insulating material is, of course, contenplated.
[0033] Figs. 1-4 depict exenplary enbodi nents where the nunber of pairs of
flip chip stacks is only two. Aspects of the invention also contenplate
enbodi nents wherein the pairs of flip chip stacks nunber nore than two, for
exanptldpnstande pair 22 tedstse Bubsiradech4 aanek sopsaguendiyoodnduct desjredhy of
exanple only, is shown in connection with a stacked die package 10b in Fig.

5. LiwRenboRbainefdométs fromtintepusdresubsiraesiatend base @uustm where
appropriate, with differences being indicated wth the suffix "b", or with

diff
t hi rgﬂt;?f%ﬁgﬁﬁp S ac‘lftfpm r E@dsv\/ﬁaﬁ%‘?l S ag 'edsﬁ\?egangg% to sec?)%g‘rgpl
chip o air 24. Exenplar onstruction and of th| ir 100 to
cecoiPp i Boistaga PAl cF AR PERSPGHEPL Bite BRBAINSoRaHElss famht
occur through any of the techni ques described above regarding el ectrical
and phyerpesern syubstrotedh tobasier subspteil2o first pair 22 and 24 and base
substrate 12. [0034] A typical preferred nethod of manufacture in accordance
with the depicted preferred inplenentations would be to initially adhere
first flip , :

[0035] In compliance with the statute, the invention has been described

in language more or less specific as to structural and methodical features.

It is to be understood, however, that the invention is not limited to the

specific features shown and described, since 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 claims appropriately interpreted in accordance with

the doctrine of equivalents.
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16 chip stack pair 22 to base substrate 14, and subsequently conduct desired
wire bond interconnects frominterposer substrate 30 to base substrate 12.
Thereafter, second flip chip stack pair 24 could be adhesively bonded to
first flip chip stack pair 22, and subsequent w re bondi ng conducted from

i nterposer substrate 30 to base substrate 12. [0035] In conpliance with the
statute, the invention has been described in |anguage nore or |less specific
as tCkAIM&:ural and nethodical features. It is to be understood, however,
that the invention is not limted to the specific features shown and

descri bed, since the neans herein disclosed conprise preferred forns of
putting the invention into effect. The invention 1is, therefore, clainmed in
any of itsTherinsentionoclaimeakisons within the proper scope of the appended
clainms appropriately interpreted in accordance with the doctrine of
equivalents. 17 CLAIMS: The invention clained is: 1. A stacked di e package
conprising: a base substrate;

1. A stacked die package comprising:

a base substrate;

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 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 by an insulative adhesive; and

electrically conductive interconnects electrically connecting the

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

substrate.
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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 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 fIip chip stacks

adhesi vely bonded to the first_pair of fli Eﬂﬁi p stacks by an insul ative
adhesi ve; Zand dinePackage, O(f,cFHBUBt?\MhFFQ'Qr r%@t%Pé!'BthlFb@lflty‘ecBFﬁfect| ng
the interposer substrates of at least the first and second stacks with the

base pasubatsr atottd® Surfive thatkisgadbestielyrbdndéedriei the luppairesurfateigf chip
of the first pair has a bottomsurface that is adhesively bonded to the

uppe u bgage su t y I hodaResiveys
adhegbgega?(;eenpg%???gge cgﬁt aa(?t P%g?hgn |e(ﬁfjp ?T‘ CE' ng?%)gr%n surfgcgggf t he

first pair_..and co t hg _base,.su per urfa a t ape
corerPg“‘?lBs't'z?r{‘ |° ﬁ H%Bﬁ?r'é?eﬂ'% gﬁ %éﬁtfif%pé}" a"&ﬁeeﬁé‘e ﬁ tabtaf ng t he
die up flip chip bottom surface of the f| rst pair and a | ower adhesive
cont a8d ﬁent%tm%atae BapstsuRsrathupraf syéace, 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 wheréin 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 electricaily connected to the base substrate by a wire.
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3. The package of claim1 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

sur f ace,

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 claim1l wherein at |east one of the interposer substrates
of the first and second stacks has an upper surface conductive contact
which is ePectriTb& Ipadkagecobdcladm He wggéelsmti@ﬁr #lectyjcally, eandugtize The
package of claim|l wherein the electrically conductive interconnects
conprirgercenféects cohgaisé:cal | y conductive interconnect extending directly

from and

electrically interconnecting the interposer substrate of the first

stack diregtfipet diad ﬂgaﬂf‘%‘o ¥@iftertdf et EABAIME Wife o itorhoaRdC! | ve

i nt erconnect extendi

rectly from and electrically”interconnecting the

The. pRaEay el dhrihedife ABERtaR ANl HbbRS 4 AFsUSRBICHRERLE 2

recei ved over the second stack, between the interposer
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.

6. The package of claim 1 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.

7. 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 homogenoué adhesive composition contacting the die up

flip chip bottom surface of the second pair and contacting the die down flip

chip upper surface of thé 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 flip

chip upper surface of the first pair.
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substrates of the first and second stacks, and between the interposer
substrate of the first stack and the base substrate. 7. The package of claim
1 wherein the die up flip chip of the second pair conprises a bottom
surface and the die down flip chip of the first pair conprises an upper
surface, the insulative adhesive conprising at |east one of a) a honpbgenous
adhesi ve cgnposition contacting the die up flip chip bottomsyrface of the
second pai B- and TE6nPackadg ehelaime/ gwharein saidcat [eaglsene sompUges saife
first pair, and b) a tape conprising an insulative substrate having an
upper hadiegeneus adreesiveg the die up flip chip bottom surface of the second
pair and a | ower adhesive contacting the die down flip «chip upper surface
of the first pair. 20 8. The package of claim7 wherein said at |east one
conpri ses said honbgenous adhesive. 9. The package of claim7 wherein said

at | east ope comMped paskagetot Rfm 70vhehsinPaaigeaeedstcome Bomphieesisaitihe
pairs of flip chip stacks nunber only two. 11. The package of claim1l

vvhereitgbé_he pairs of flip chip stacks

10. The package of 6|aim 1 wherein the pairs of flip chip stacks

number only two.

11. The package of claim 1 wherein the pairs of flip chip stacks
number at least three, a third of the at least three pairs of flip chip stacks

being adhesively bonded to the second pair of flip chip stacks.

12. The package of claim 1 wherein at least one of the eiectrically

conductive interconnects comprises a wire.

13. The package of claim 1 wherein at least one of the electrically
conductive interconnects connecting the interposer substrate of the first

stack with the base substrate comprises a wire.

14. The package of claim 1 wherein at least one of the electrically
conductive interconnects connecting the interposer substrate of the second

stack with the base substrate comprises a wire.
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nunber at | east three, a third of the at |least three pairs of flip chip

stacks being adhesively bonded to the second pair of flip chip stacks. 12.
The package of claim 1l wherein at | east one of the electrically conductive
i nterconnects conprises a wire. 13. The package of claim 1l wherein at |east
one of the electrically conductive interconnects connecting the interposer
substrate of the first stack with the base substrate conprises a wire. 14.
The packag®5of CTheai packageref glaim|eashernio af ieast onecof ithel electbeatyicti ve
i nt erconnects connecting the interposer substrate of the second stack with

t he besedavhiger Ritereconnectesconnecitng 2the Sntdipdswac sabstriteclodi thel fifker ei n
at |least one of the electrically conductive interconnects connecting the

| Nt er QORET witP e %ﬁ’s{%ub@?rétbr%(?mpt?ﬁge%zﬁ‘gdg[r?r tcégf‘q AT eth Rl ledlst HfTYy! ses a

Wi re, and wherein east one y conductive | nterconnects
connegting the interpgser. substrate f the second, stack with th ase

subst g Blectiinal . E0RAGRN e IhieFRheds i ERing dnk {MiRrRbser STRSIANE oo

pair of flip chip stacks is adhesively bonded to the base substrate by a

| ayer obthe s&6 stagigwith the base substrate comprises a wire.

-16. The package of claim 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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17. A stacked die, package conprising: a base substrate having an upper
surface and a | ower surface; 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 interposer substrate to which the die up and di e 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 fir#7. paArstaskiedgdie package campeaisinghat i s adhesively bonded to the
upper surface of the base substrate by at |east one of a) a honpbgenous

adhesi ve carhusd substienstivevingdahhippeli sutfackl amd ahlawépsuefaceyr f ace of the
first pair and contacting the base substrate upper surface, and b) a tape

conpr i si “Qaf‘lg]é%?ﬁa‘{% %T'"?ﬁbréﬁiﬁ stQ%KE“%agﬁ gﬁﬁ%:::ﬁg'ﬁ%ﬁ%\%ﬂ%‘ﬁﬁg% iRy the

die up flip chi omsurfacte o the fir alr an r ive
contagting the bﬁ%e subsy.ate upper . surface ond o east two
BFhe VB

b.a ieﬁ f, the.at | t
pai rsY& YR i enigian .o &dBghRYE VB §1§) B origntauop; pad g& INRPPSEL chip
stacks; and el ectrically conductive interconnects electrically connecting
the substrptedo whiehriredioruptanddie dawrn fligtchips elesdrieally karnegkh t he
base - substrate.
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 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 interconnects electrically connecting the

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

substrate.
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23 18. The package of claim 17 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.
19. 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 wHi&h e package) of, claiined? ewheseimdhgashie supsilirit@ipy o4 there. 20.
The package of claim 17 wherein the electrically conductive interconnects

conpsiesandaphir basea dattomaslisfacendbe tdieedowneflipoohigr of dhefiit rpaidiasct | y
fromand electrically interconnecting the interposer substrate of the first

st aclgrdiypisdd Surfdtd, Nehdadie pdslip adiip Bddtcin SeGAAdecbedthie slcbndcpaguct i ve
i nterconnect extending directly from and electrically interconnecting the

21, - FRIG-aRH st Coahdbhotd SRR RIc 5 T ChARF Meba stifacs 3, g e ©
enca%salfll_.ant recei ved over the second stack, between the interposer

19. The package of claim 17 wherein at ieast 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.

20. 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 intercoﬁnect extending directly from
and electrically interconnecting the interposer substrate of the second stack

directly to the base substrate.

21. The package of claim 17 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,
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substrates of the first and second stacks, and between the interposer
substrate of the first stack and the base substrate, 24 22. The package of
claim 17 wherein said at | east one conprises said honbgenous adhesive. 23.
The package of claim 17 wherein said at | east one conprises said tape. 24. 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 chipd dilhepackagemfaclaim dd whereinespisk @t leagsbisena: eomPprigfisch t he
die up and die down flip chips electrically connect; a first of the at |east

two paiidsharhogeinpudhadhelsivks 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 the second pair
having a bottom surface, the die down flip chip of the first pair having an

upper surfage, the shékdde of BI&M P PAVhErRIRUEART @tOfeddICoRBCEBM IS Pei ng
adhesi vely bonded to the die up flip chip upper surface of the first pair;

and said tape.

24. A stacked die package comprising:

a base substrate;

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 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 l.east two pairs of flip chip stacks adhesively bonded
to the first pair of flip chip stacks, the die up flip 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; and

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

substrate.
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electrically conductive interconnects electrically connecting the

I nt erposer substrates of at |least the first and second stacks wth the base
substrate. 25 25. The package of claim 24 wherein at | east one of the

i nterposer substrates of the first and second stacks has an upper surface
conductive contact which is electrically connected to the base substrate by

awre. 26, Th ackage of claim?24 wherein the elgectrical cqnductive
ter conndSts dipackade o datts 24, Whekeihy al degst ans of th, FORREGse!
extendi ng direct I% fromand electrically interconnecting the interposer
substsudséraiest pé ther Brstsandksarpadt stacksohageandrPei sy fage coff e cond

electrically conductive interconnect extending directly from and
el ectoantatt whishdscalertiitalhy comneotedripotiny basbssulsteats byyhe waesgond st ack

directly to the base substrate. 27. The package of claim 24 conprising an
electrically insulative encapsulant received over the second stack, between
the interposer substrates of the first and second stacks, and between the
i nter poserzg subsid ahgcRageNef! tlait Lackherdin RRebaseckitdily Aldhductive
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.

27. The package of claim 24 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.
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26 28. The package of claim 24 wherein adhesive bonding of the first and
second pairs to each other is by an adhesive conprising at |east one of a)
a honopgenous adhesive conposition contacting the die up flip chip bottom
surface of the second pair and contacting the die down flip chip wupper
surface of the first pair, and b) a tape conprising an insulative substrate
havi ng an _upper_adhesi ve contacting the die up flip chip bottom surface of
the secon@8pai MhenPagkagse of LIBEE; 36 wheratn asdhasive dhendingh of ithg firshi p
upper surface of the first pair. 29. The package of claim 28 wherein said at
| eastananseconydrpaies tsagachaothgerisusy athadhesives@onipwsivar hhdma st obbadfn 28
wherein said at | east one conprises said tape. 31. The package of claim 24

wher e nat R rhbgehoRdl ladHedivieP cofhpPositik cortacifigethieldye bapdaib t éhiphe base
substrate by a 'l ayer of insulative adhesive. 32. The package of claim 24

wher @i efil [ f L D4 ChL: C | S | y dee t Q. the

secog’(?%&arﬁrsgwaﬁel E’?cfﬂ‘% ss%éaé:rﬁg %ﬁaaf’gygénﬁ&'ﬂ?u%aﬁéedgﬁﬁe ri??/e&%
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 flip

chip upper surface of the first pair.

29. The package of claim 28 wherein said at least one comprises

said homogenous adhesive.

30. The package of claim 28 wherein ‘said at least one comprises

said tape.

31. The package of claim 24 Wherein the first pair of flip chip stacks

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

32. The package of claim 24 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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33. A stacked di e package conprising: a base substrate; at least two pairs
of flip chip stacks, each pair conprising 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;
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
adhesi vel $3bondestaaked Hie piackageaCom@risingp chip stacks; and electrically
conductive interconnects electrically connecting the interposer substrates
of at |eastbabe fibsttatend second stacks with the base substrate, at |east
one of the interposer substrates of the first and second stacks having an

upper sur 53q8asPPIUCH 4§ agrm@eﬁipvvsiﬁkd,seﬁéwgenf %gﬁsﬂrisiﬁﬁn_ﬁ% ﬁc@ehiboint he

base substrate by a wre. 34 The package of claim 33 wherein tl
conasie: 9B PrEBHth. el SRiFTE"GboaBMITiardnulion i o iftpgbser
bnse SoDSiEAtat 1 wihigh the die up ana die down fip chips elactncally conneet; ' © "
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; 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.

"34. The package‘ of claim 33 wherein the electrically conductive
interconnects comprise: |

a first electrically conductive interconnect extending directly from and

electrically interconnecting the interposer substrate of the first stack direétly
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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a second electrically conductive interconnect extending directly from and
electrically interconnecting the interposer substrate of the second stack
directly to the base substrate. 28 35. The package of claim 33 conprising 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. 36. The
package of3%| aith@yapkaaenotslaims IBheomprsipgsan eleptricallednaplaties fir st
and second stacks having an upper surface conductive contact which is

el ectencapsylanbnneceéed oovbe base sechsid astadky detween e Thiterpask&nge of
claim33 wherein the first pair of flip chip stacks is adhesively bonded to

the RAfstPalRs! rét ehBY ;ﬁ%{ ayRd 9bcbRaulsthiNe atlPShbyfvedh %ﬁ? ﬁt.%trﬁﬁﬁlég die

package conpri sing: ase substrate; at [east two palrs o ip cC

T asunTte. BT bhe SERERMEGK ot Ing Bashilyblirate s vP Orteniation. @ TP chip

36. The package of claim 33 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.

37. The package of claim 33 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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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
t he base substrate; a second of the at |least two pairs of flip chip stacks
adhesively bonded to the first pair of flip chip stacks; a first

el ectrically conductive interconnect extending directly from and
electrically interconnecting the interposer substrate of the first stack
directly 3& t e shackedubetpatkagecomprisingid el ectrically conductive

i nterconnect extending directly from and electrically interconnecting the
i nt er posera puet sabstratet he second stack directly to the base substrate.
39. The package of claim 38 conprising an electrically insulative

I
CoreE PR AR oL M Mg gckoch B out e X e
subst .ate of t "ﬁai i rst_stack and.th e. substr . @,{atcka
cl ai gsuﬂh&r@ IRE. 8, BIP equE't Wc' OWh Rl ED '9'?1t%?goﬁﬂe eig ?Tses a

wire. 30 41. The ackaﬁe of claim 38 wherein the second electrically
substrate to which the die up and die down flip chips electrically connéct;

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;

a first electfically 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.

39. The package of claim 38 comprising an electrically insulative
encapsulant received over the second stéck, 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 38 wherein the first electrically conductive

interconnect comprises a wire,
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conductive interconnect conprises a wire. 42. The package of claim 38
wherein the first electrically conductive interconnect conprises a wre,
and the second electrically conductive interconnect conprises a wire. 43.
The package of claim 38 wherein the first pair of flip chip stacks 1is
adhesively bonded to the base substrate by a | ayer of insulative adhesive.
31 44. A stacked di e package conprisin a base substrate; at |east two
pairs of f#ilp chhp RILkage eadh Ghaim Whﬁrﬁd" athei seepng i alecirigally
orientation, a flip chip in die down orientation and an interposer
substcanducﬁvaﬁhwradimeﬁtecmppamwaemem flip chips electrically connect;
a first of the at least two pairs of flip chip stacks adhesively bonded to
t he base substrate; a second of the at |least two pairs of flip chip stacks
adhesively bonded to the first pair of flip chip stacks; electrically

conduct i ve4pnt eThenpaeka é'@lcéralﬁlaBBYWﬁ@ﬁQﬁPihé‘gtrkf‘@Ied:t'ﬁitc%ﬂWoééﬁdﬁéﬁﬁér ates
of at least the first and second stacks with the base subsfrate; and

interconnect comprises a wire, and the second electrically conductive

interconnect comprises a wire.

43. The package of claim 38 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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an electrically insulative encapsul ant received over the second stack,

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.
45. The package of claim 44 wherein the first pair of flip chip stacks is
adhesively bonded to the base substrate by a | ayer of insulative adhesive.
46. The package of claim 44 wherein the first pair of flip chip stacks is
adhesi vel ydéhondacstacketddiscqpackiagaicomprisings chi p stacks by a | ayer of

i nsul ati ve adhesive. 32 47. A stacked die package conprising: a base
substrate Hp4gedsabstraper surface and a |ower surface; at |least two pairs of
flip chip stacks, each pair conprising a flip chip in die up orientation, a

flip chip j ' ' i ' r : ich the
i " up. anc ISR Pefty SRR AteiticRS, FRARRSomB R  fiP BplF", L0c,
two pajirs of fl itp chip s%acks adhesi,vel y bonded &o, t he hase substrate, the
die UPe YR THEHAionh@ IR sEhipyip ﬁ%ﬁ/i‘i/&)”a pyeNiatien, ARCea3Mnipterposer
adhesi vel y bonded to the upper surface of the base substrate by at |east
one osubsfratendrowdichitheddieiup auwhsiiei down Himickdps relectiically cannget;p chip
bottom surface of the first pair and contacting the base
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;
electrically conductive interconnects electrically connecting the
interposer substrates of at least the first and second stacks with the base
substrate; and
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.

45. The package of claim 44 wherein the first pair of flip chip stacks

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

46. The package of claim 44 wherein tﬁe 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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substrate upper surface, and b) a tape conprising an insulative substrate
havi ng an upper adhesive contacting the die up flip chip bottom surface of
the first pair and a | ower 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 flip chip of the
second pair_ having a bottomsurface, the die down flip chip of the first
pai r havi n§7an Augpgekedudieapackage GREPISINGI p chi p bottom surface of the
second pair being adhesively bonded to the die up flip chip upper surface
of the firatbase substfateshaeingcaniumperysorfadecanda lower sanfaeg; ext endi ng
directly fromand electrically interconnecting the interposer substrate of

the first g pskstiv6Pdivs o‘fﬂibﬁﬁﬁb%c&%bﬁcﬁ) BairtcaRpRIing| £ #1p ichip i

conductive I nterconnect extending directl 33 and el ecCtrically

the bt W padBalalfony s TS BRI 1R ¢ Sow, PRBrVBERR: abeliEn AHBERREy' over
t he second stack, _between the interposer substrates of the first and second
st acksubghate pex whight the idiecypaed digodoman dliprehips eladdricallyckonnect he

base substrate. . :
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 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, the die up flip chip lof 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 be‘ing
adhesively bonded to the die ub 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 substrate;

a second electrically conductive interconnect extending directly from
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48. The package of claim 47 wherein the first pair of flip chip stacks is
adhesi vel y bonded to the base substrate by a | ayer of insulative adhesive.
49. The package of claim 47 wherein the first pair of flip chip stacks is
adhesi vely bonded to the second palr of flip chip stacks by a | ayer of

i nsul ati ve adhesive. 34

and electrically interconnecting the interposer substrate of the second stack
directly to the base substrate; and

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.

48. The package of claim 47 wherein the first pair of flip chip stacks

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

49. The package of claim 47 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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