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TECHNICAL FIELD

[0002] The present invention is related to microelectronic device
packages, stacked microelectronic device packages, and methods for

manufacturing microelectronic devices.

BACKGROUND

[0003] Microelectronic devices generally have a die (i.e., a chip) that
includes integrated circuitry having a high density of very small components.
In a typical process, a large number of dies are manufactured on a single
wafer using many different processes that may be repeated at various
stages (e.g., implanting, doping, photolithography, chemical vapor

deposition, plasma vapor deposition, plating, planarizing, etching, etc.). The



and fromthe integrated circuitry. The dies are then
separated fromone another (i.e., singulated) by

di ci ng the wafer and backgrinding the individua

dies. After the dies have been singul ated, they are
typically "packaged" to couple the bond-pads to a

| arger array of electrical termnals that can be nore
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[0‘6%& 2An‘iﬁ‘dn@nd&'a' Qar?'breC a?%ﬁr%/ I%?ﬁ’%ll? fing the
Sl z of the 'mcroe ronlc eV| an ficult
be e hi erformance m croel ectroni Vi ces
b op HR.40¢ t%rr@vs&ﬁ S A, A7 gl ER 3 iegtical
bal I -grl d arrays and thus I rge
terminals, and then éncapsulating the d:e |n a molding compound to protect
it from environmental factors (e.g., moisture, particulates, static electricity,
and physical impact), and to form a microelectronic device package. In one

application, the bond-pads are electrically connected to contacts on an

interposer substrate that has an array of ball-pads.

[0005] Electronic products require packaged microelectronic devices
to have an extremely high density of components in a very limited space.
For example, the space available for memory devices, processors, displays,
and other microelectronic components is quite limited in cell phones, PDAs,
portable computers, and many other products. As such, there is a strong

drive to reduce the surface area or "footprint" of the microelectronic device



footprints. One technique used to increase the density
of mcroelectronic devices within a given footprint
is to stack one m croel ectroni c device package on top
of anot her. However, these existing stacked designs
may have certain di sadvantages. For exanple, they may
require excessive space on the substrates for
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BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Figure 1 is a schematic cross-section view of a stackable

microelectronic multi-die package.

[0007] Figure 2 is a schematic cross-section of two of the packages

shown in Figure 1 attached together to form a stacked assembly.

[0008] Figure 3 is a schematic cross-section view of another stackable

multi-die package.

[0009] Figure 4 is a schematic cross-section view of another stackable

multi-die package.

[0010] Figure 5 is a schematic cross-section view of yet another

stackable multi-die package.



pl aced into a stacked assenbly. The di es may
optionally be placed back-to- back, to better avoid
co-planarity drawbacks. In one enbodi nent, a

m croel ectroni c package has a first mcroel ectronic
die electrically connecting with a first substrate, a
second substrate electrically connecting wth the
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bigger than the other substrate.

[0012] The microelectronic package may be stacked or attached to
another or a second microelectronic package, to form a stacked assembly.
Electrical connections may be made between the two microelectronic
package assemblies, by electrically connecting or linking contacts on a first
substrate of one microelectronic package with contacts on a second
substrate of the other microelectronic package. The stacked package can
be attached to a circuit board, with electrical connections to the circuit board

made through contacts on another substrate of either package.



limts on the scope of the invention. The foll ow ng
text is provided to give a thorough understandi ng of
particul ar enbodi nents of the invention. A person
skilled in the art wll understand, however, that the
invention may have additional enbodi nents, or that
the invention nmay be practiced without several of the
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22 generally has one or m)r e int e?r at ed
14? Turning now to Fig. 1, a stackable microelectronic package 10

has a first substrate 12 having an opening or slot 14. The opening 14 may
advantageously be generally centrally located in the substrate 12. A first
microelectronic die or chip 18 has an active side 40 and back side 42. The
active side 40 is attached to or adjoining the first substrate 12. The active
side 40 of the die 18 has terminals (e.g., bond pads) electrically connecting
with contacts on a second side (shown here as the top side) of the substrate
12. The terminals and contacts are typically arranged in an array. The
contacts on the substrate 12 generally are electrically connected with other

contacts on the first side (shown here as the bottom side) of the substrate



circuits, shown schematically in dotted |ines at 25. A
second substrate 24 is attached to the active side 40
of the second die 22. [0016] The first substrate 12 is
| arger (i.e., wider and/or longer) than the second
substrate 24, nmeaning that as shown in Fig. 1, the
first substrate 12 extends out beyond the second
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I rst an secogd substrates” by connecti ng pads or
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side of the second die 22. As shown in Fig. 1, the
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Wre bonds 26, or other connecting el enents, can

aftheHef Rfthe RXVE U 46 BPHR dRdrARABIZRY 14 to make
connections between the second substrate 24 and the
second die 22. The wire bond sequence for the second
[0016] 22 | sThefisstssubsirate di2pisrlatgeardi.ehevider andéordonger) than
sequence for the first die 18, so that the pin
thasseq@ndesubsvatd 2bemeaningy thiat as tshowneinkiig! 1 pihe first substrate

12 extends out beyond the second substrate 24. Electrical connections are
made between the first and second substrates by connecting pads or
contacts 34 on the top or second side of the first substrate 12 to pads or
contacts 34 on the top or second side of the second substrate 24. These
connections may be made via wire bonds 26. Since the contacts 34 on the
first substrate are located on areas of the first substrate 12 that extend out
beyond the second substrate 24, wire bond connections between them can
be made using existing techniques. The pads or contacts 34 and 38 are
shown in Fig. 1 in dotted lines, enlarged and out of scale, for illustration

purposes.



[0018] Electrical connections between the first
substrate 12 and termnals on the first die 18 may be
made in the sane way. The package 10 shown in Fig.1
may be symmetrical fromside to side. Although the
dies 18 and 22 are shown as having the sane wi dth or

| ength, the dies may be the sane, or they may be
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same, or they may be different from each other, electrically and/or
mechanically. The substrates 12 and 24 may be printed circuit boards or
other types of substrates for carrying the dies, and providing electrical
interconnections. The pads 134 on the substrates are typically arranged in
arrays to receive an equivalent or corresponding array of electrical couplers
(e.g., solder balls or other solder elements). The first die 18 and first

substrate 12 form a board-on-chip construction. Similarly, the second die 22

and the second substrate 24 also form a board-on-chip construction.

[0019] After the wire bond connections 26 are made, mold compound

28 is applied over the wire bonds 26 in the areas shown in Fig. 1. The wire



exposed contacts 38 on the |ower side of the first
substrate uncovered, for wuse in making electrica
connections wi th anot her package stacked onto the
package 10. [0020] The package 10 may then be tested,
since all of the contacts and termnals are stil
accessi ble by test equipnent. This all ows defective
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board nay alternately or additionally be nmade via
usx poswkingealeatrical connegtionsowith laaotiwer kapkage stackedopntofthe
the stack. [0022] Fig. 2 shows a second package 10

padlagjecto.onto a first

[0020] The package 10 may then be tested, since all of the contacts
and terminals are still accessible by test equipment. This allows defective
packages to be detected and removed, before any final assembly of the
packages into a stacked assembly. The stacked assemblies therefore can
be made from known good assembly packages. This increases the yield

during manufacture.

[0021] In uses where the package 10 is attached to a circuit board or
other higher level assembly, the package 10 may be installed as oriented in
Fig. 1, i.e., with the first substrate 12 on the circuit board. Electrical
connections can then be made between the package 10 and the circuit

board via the exposed contacts 38 linking to contacts, pads or terminals on



package 10. Solder balls or elenents 16 nay be used on
a land grid array, to make electrical connections

bet ween the two stacked packages. Mechanica
attachnment of the packages 10 may be further made with
adhesi ve between the first substrate 12 of the top
package and the nold conpound 28 on the | ower
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additionalr package: ist stakked aentonthe 36 agay181 sdf lange or more
e.g., three, four, five or nore packages. [0023] Fig.
additiboalspaukagbsrare rdtacket: phtotthenphtkage 10shas dhewhBinoRiga 2,
first substrate 52 form ng a chip-on-board
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provi ded on the spacer 50. The dies nay be attached to
[00i22] spaceFig. V2 ashiowsicdesagoond2 package cth ostadkesd raite  24first
is attached to the second die 22, formng a
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smal ler than the first die 18, the spacer
adhesive between the first substrate 12 of the top package and the mold
compound 28 on the lower package, and/or between the adjoining mold
compound protrusions 44 shown at the center of the stacked assembly 36.
The second package may be the same or different from the first package,
both electrically and mechanically, so long as any necessary electrical
connections between them can be made. While Fig. 2 shows a stacked

assembly 36 having two packages 10, of course, the stacked assembly 36

may also have e.g., three, four, five or more packages.

[0023] Fig. 3 shows another embodiment 48 with a first die 18 on a
first substrate 52 forming a chip-on-board construction. Unlike the first

substrate 12 shown in Fig. 1, the first substrate 52 in Fig. 3 has no opening



50 can be omtted, as it is not needed for wre
bonding. In this case, the second die 22 nay be
attached directly to the first die 18, as in Fig. 1.
Connections between the first and second dies may be
made by peripheral wre bonding fromthe second
substrate bond finger to the first substrate bond

5igeA r '
of 508 Jék%r‘é&gte\‘ﬁogg%d‘ego ;i’éé gR \Q@éd Bh&RE Firétdie 18. A second

connect| ons bstrate 24 and the

o252 Sl feron kel B85 TSGR RAY be HiBRhES ﬁff@spacef
vEraTERghesive 29. Eﬁgﬁgq?rﬁﬂﬁ ssite D0h athshed 43 Bese&ind e 22,
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sllssteatolin €4g.30, Thiersgazer 60 groeidesspaiot abjovertheractive gurface
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first die in a flip-chip package constructi on.
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betvveentheflrst die 60 and the first substrate 52

[0024] made Ifithe Geodnd diey 221s spsalier tiedre the fistIdiec d8pthey spacer
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second die 22
wire bonding from the second substrate bond finger to the first substrate

bond finger. The wire bonding or other electrical connections between the
second substrate 24 and the second die 22, and between the second
substrate 24 and the first substrate 52, as well as the mold compound 28,
can be made or used in the same way as in Fig. 1, as described above. The
package 48 shown in Fig. 3 may be stacked onto additional other
microelectronic packages (which may be the same as or different from the
package 48) to form stacked assemblies 36, similar to the concept shown in

Fig. 2.

[0025] Fig. 4 shows another embodiment 58 generally similar to the

design shown in Fig. 3, but with the first die 60 in a flip-chip package

10 °



and second substrate 24, and between the first
substrate 52 and the second substrate 24, as well as
t he nol di ng conmpound 28, may be provided in the sane
way as descri bed above with reference to Figs. 1 or 3.
The package 58 may be stacked to forma

mul ti pl e- package stacked assenbly 36, as al so
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s&mef\wayras Hdseribad above With rsfaretce( tbEDGS) 1 ortd1e The package
conponents may be individually tested before final
58 HTHMBE %tadkd 18 form a multiple-package stacked assembly 36, as also

described above relative to Figs. 1-3.

[0026] Fig. 5 shows another embodiment 68 generally similar to the
design shown in Fig. 4, but using a flip chip as the second die 60 attached to
the smaller substrate 74. A first die 72 is attached to a first substrate 70, in a
board-on-chip construction. The second die 60 may be attached back-to-
back onto the first die 72 using an adhesive 20. A second substrate 74 is
attached to the second die 60. As the second die 60 is a flip chip, electrical
connections are made between the second die and the second substrate via
bumps on second die, as described above with reference to the first die 60

in Fig. 4. The second substrate 74, which is attached to the second die 60,



t hi nner package hei ght may be achi eved. O course,
practice of the invention in different ways, using

di fferent enbodi nents, may or may not realize each of
t hese advantages. The invention may al so be used

wi t hout necessarily achieving each advantage. [0028]
The words pads, contacts, term nals, bunps, electrical

ls%‘?Hﬁie‘?rtﬁ n ﬁ{écflrs%ﬁbétF%;@WdEfe%trF&%? Eéhﬁ&t%ﬂ)ﬁ HAREER @i%e first

out |m ation are used i n making

o8 SEPEA L SORE b A AP A B g

used here neans directly or indirectly joined,
7@ dnay be, mP‘i"?\N@d’V'rﬁ&‘P&Qa%@ ot herwi se supported on. The
word substrate here means an el enent or base to which

[0d271€ S Phd ﬁﬁgﬁﬂs de‘%ﬁﬂeé‘aﬁH@éHé@{J ||§|iotv & v e{rﬁgl\%é%%uch as

not excl usi ve conprising a Cir e word

between ne |
aftinE Ch PRGN IntuPEa5hid Heceh eaticlodtay dfifing for
w re bonding, but also includes other t ct
agsembly; Ysing NG Ieawpm%mnég? fffﬁ& anﬂz%g%ls)?@% ‘(Tj‘ﬂ{%s can
several enbodi nents, and the methods for naking therE
hawesa bajepinsouassignment confosaingyte lmtwrﬁa@@@dar(dE C),
substitutions my be nmade wi thout departing fromthe

theptom Poﬂéﬁltssnwebefinﬁivmdaﬂyel&stwbefo'FbefiriaW@sfﬁeimbiy, and a
theretrore, should not be limted, except by the

thfrﬁ{érophh Sage’ Indight. nidlyd behabhiev8l! vabeRotirsel Sprdetibe MoF the
Iectronlc package, conpri sing:

invention in different ways, using different embodiments, may or may not

realize each of these advantages. The invention may also be used without

necessarily achieving each advantage.

[0028] The words pads, contacts, terminals, bumps, electrical
couplers, etc. are intended to describe any features, without limitation, that
are used in making electrical connections, are not intended to have specific
exclusive meanings. The word attached as used here means directly or
indirectly joined, adhered, linked, bonded or otherwise supported on. The
word substrate here means an element or base to which a die is attached,
with a substrate typically, but not exclusively, comprising a circuit board.
The word between generally means a direct connection between a first
element and second element, as in peripheral wire bonding, but also

includes other types of direct or indirect electrical connections.
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a first substrate having a first external contact at a
first surface and a first wire bond contact at a
second surface opposite the first surface; a first

m croel ectronic die proximate to the first substrate;
a second substrate having a second external contact
and a second wre bond contact at a third surface

[Ofr(r)?gi ng awpy,d r g@?/dé;rlé? drhb8dimeS tan@dt the andffdRdfor making

th oelecho?i e proxinmate to the second substrate;
A i G SRoRh B RS bR, VSR Flipisy fod sEBsfitns

term nals, and a back side, and,w@eriin t he QSCK si de
mgy hengade withaut-derardipg i the spifitsand,scaep &f the ipyrntion.

back side of the second mcroelectronic die; and a
The | idvenfiaroribetefarent shauddt netabei linited e exeeRtu byt theg fallewing

first and second substrates and the first and second
cldings anidt thelttequdalentsng the first external contact or

the second external contact. 2. The microel ectronic

package of claim1 wherein the first substrate is

| arger than the second substrate. 3. The

m croel ectroni c package of claim2 with the first

substrate is electrically connected to the second

substrate via wire bonding. 14 0 4. The

m croel ectroni c package of claiml1l with the second
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substrate having an exposed grid array of electrica
contacts to allow for a stacking assenbly of two or
nore package assenblies. 5. The mcroel ectronic
package of claim1l with the first die adjoining the
first substrate and with the second die adjoining the
second substrate and with the first die adjoining the
csa¢med die. 6. A stacked microel ectronic package
assenbly, conprising: a first microelectronic
package, conprising: a first substrate having a first
external contact at a first surface and a first wre
bond contact at a second surface opposite the first

surface; A migreglesirenic Pagkage HAMRising oximte to the
firsg ﬁ%mﬂs’ﬁla?e having Cé’ﬂ%t%%?%é%&\tg 9 ifstSRIFRRE and a
ond Wre on a

ext ernal contact an a sec contact at
third surficstevifabond comgctf atoan seventli swwfacesappositet the first
second m cr#el ectronic die proxinmate to the second
substrat eSUN@Herein the first and second

m cr Qﬁ?ﬁ%?c%éléct%rﬁé d@?%xﬂﬁé@ Bthe 3Pt AUBsHAE

including a plurality of active termnals, and a back
si dea s@eondi substrate bavingsa ¢econd texdernaf sontact and a second

m croel ectronic uxt aposed t0 the back side o .
The' secortRRenEFaabbat & B0 SuitBes, oG duf §onE the firs
| east pargu@gt}a{eencapsul ating the first and second

substrates and the first and second dies without
coved ISﬁgomqh anieioelactropicedigfiroxinrata de the seepndssuhsicate;

ext e\;vﬂél}ein W@h%‘ftahdaé%%ond microelectronic dies each have an active
side including a plurality of active terminals, and a back side,
and wherein the back side of the first microelectronic die is
attached to the back side of the second microelectronic die;
and
a molding compound at least partially encapsulating the first and
second substrates and the first and second dies without
covering the first external contact or the second external

contact.

2. The microelectronic package of claim 1 wherein the first

substrate is larger than the second substrate.

3. The microelectronic package of claim 2 with the first substrate

is electrically connected to the second substrate via wire bonding.
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a second microel ectroni c package, conprising: a third
substrate; a third mcroelectronic die electrically
connecting with the third substrate; and 15 a
plurality of electrical connections between the second
and third substrates. 7. The stacked m croel ectronic
package assenbly of claim6 wherein the plurality of

el ecyri cal, éoﬂﬁ@rﬁhl ;dggﬁggé her fdigiRd | ﬁr\ﬁltﬁeﬁ\%n‘éecond

m cr oel ectronlc pa Ies conprise sold
slsstiate UEVWEﬁantéxposedcgnwaaayl dfmlectrlsalbsmmacmsto zﬂloWI' far a
stg,cked m roe% ectronic E clléa e assegfol% of claim®é6
starking;assembly Pf ¥yo g Bore R pS¥¢]BP1%Shan t he second
substrate. 9. A stackable nulti-electronic die
package, conprising: a first substrate having a first
ext ebnal Thbat amdtroatectrohicr package aafe chaimk 4 witihr $he vﬁrste die
e the fi

adping 26 3t St B Wik thE e R die; SrioMing the spgond
subétl%\tte @h8 vIRBHKiHRrr8t Gi%tédjéiﬁlng thereRehi¢is to the first

substrate; a second die attached onto the first die,
and wherein the first and second microel ectronic dies
ve side, i ncl udj

et Got o atadied MizxaeiESiak eciade aRaBmpbh cibring: i
E'agﬁa frstirhierdeiedtforiit paBRARS IdoRiprisij:e attached to the

a first substrate having a first external contact at a first surface and a
first wire bond contact at a second surface opposite the first
surface;

a first microelectronic die proximate to the first substrate;

a second substrate having a second external contact and a second
wire bond contact at a third surface facing away from the first
substrate;

a second microelectronic die proximate to the second substrate,
wherein the first and second microelectronic dies each have an
active side including a plurality of active terminals, and a back
side, and with the back side of the first microelectronic die
juxtaposed to the back side of the second microelectronic die;

a molding compound at least partially encapsulating the first and
second substrates and the first and second dies without
covering the first external contact or the second external
contact; and

a second microelectronic package, comprising:

a third substrate;
a third microelectronic die electrically connecting with the third

substrate; and
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side of the second mcroelectronic die; a second
substrate on the second die, the second substrate
having a second external contact and a second wire
bond contact at a third surface facing away fromthe
first substrate; a first set of wires connecting the
first wire bond contact at the first substrate to the

second wi pe Iﬁ%lﬁy Cd?’kflé&ﬁlcéi cbhife %ﬁ@ngetwﬂéhsﬂfea&&orﬁie and

nol di ng co ound at least partia encapsul ating t
first and secthitl subhsitates.es and the first and second
dies without 16 covering the first external contact
or the second external contact; and a second set of

Wi reg conmggt éﬁ%ké&errﬁ&é@!é@tré%sbéékébé %&E%W%nélanm 6
die. 10. The stackable nulti-electronic die package of

whieggim tbe fpiunatity of eleetrida icognectiansshetweeaythef firsb and siecond
Q first side of the first substrate e 0
ifroBiesirbbl pebiade dsRrmtled, sBtPLee" SFiosf s Bebeen the
s&éakand HitdPsubdigatés r st substrate. 11. The stackable
mul ti-electronic die package of claim9 wherein the

fi rst substrate is larger than the second substrate.

i ai o 1 IREnaRoked InlorafeBibhrbAntade, BRREAR. o1 daip 6
whardin the filt slibstBateas targer tam thelriconti stbstrafe. The
stackabl e nulti-electronic die package of claim12

with the
9. A stackable multi-electronic die package, comprising:

a first substrate having a first external contact at a first surface and a
first wire bond contact at a second surface opposite the first
surface;

a first die on the first substrate, with the first die making electrical
connections to the first substrate;

a second die attached onto the first die, and wherein the first and
second microelectronic dies each have an active side including
a plurality of active terminals, and a back side, and with the
back side of the first microelectronic die attached to the back
side of the second microelectronic die;

a second substrate on the second die, the second substrate having a
second external contact and a second wire bond contact at a
third surface facing away from the first substrate;

a first set of wires connecting the first wire bond contact at the first
substrate to the second wire bond contact at the second
substrate;

a molding compound at least partially encapsulating the first and

second substrates and the first and second dies without
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casi ng havi ng an openi ng exposing an area of the
second substrate having electrical contacts adapted
to connect with a substrate of another package. 14.
The stackable multi-electronic die package of claim?9
wherein the first and second sets of wires conprise
wire bonds. 15. A method for manufacturing a

m croel ecEhAidg RASKARE: exteMEIT bG8t ot {efRickBnd external

first die to afirst substrate, the first substrate
havi ng a tomtact; agwt er nal contact at a first surface

and a first wire bond cont at a sur

o Do diSEG0RM 56t of wired bqriidcning 1né sefald SABAEOIRE spoand
tothe figgt die, wherein a back side of the first

die faces a back side of the second die; attaching a
second substrate to the second die, the second

b t t tact
sooon i ThE Radels TRReEHRE Mt Sefpdd ar Wit 9 furtner
c@%ﬁsﬁtgom fir8€ dridySbf ToRBddtath dTHldtngide 6f tisd fivstt s@bstrate
| ectrical connections between the first wire bond

ad@mﬁddo electrieallyf connect to &t suhstrate of ardie package \stact&ed onto
th%of?rgt)%&ggt%g% ~at the second substrate; naking a second
e € . i ' '

ri cal connections between the first die
and the first substrate; naking a third set of
el ectrical connections between the second die and the

secoht subBe sfackable muteleqyanic die packaggpeiufiaim fywhreein
thfeI ffrgf sﬁrﬂs%a?g ?soféqgérttngﬁ R géc&%j sﬁ@setrate.

12. The stackable multi-electronic die package of claim 9 further

comprising a casing covering at least part of the first and second substrates.

13.  The stackable multi-electronic die package of claim 12 with the
casing having an opening exposing an area of the second substrate having
electrical contacts adapted to connect with a substrate of another package.

14.  The stackable multi-electronic die package of claim 9 wherein

the first and second sets of wires comprise wire bonds.

15. A method for manufacturing a microelectronic package,

comprising:
attaching a first die to a first substrate, the first substrate having a first
external contact at a first surface and a first wire bond contact

at a second surface opposite the first surface;
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first and second dies with a nol ding conpound wi t hout
covering the first external contact or the second
external contact. 16. The nethod of claim 15 wherein
the second set of electrical connections are nade via
Wi res extendi ng through an opening in the first
substrate. 17 The nmethod of claim 16 wherein the

thir gttéaﬁln @&'H 4iedb thE ISEGHE! Rerdh & B?éi@su\ﬂ%%f the first

Wi res exte ough an openinhg in the sec
substr at edlelﬁcemaebamctshdel obthec$edandidief ur t her

of TP bSee H S dtstiate 1 e sefdiEhle 3 seChi siiate
et hod of hﬁ{nﬁ?”hlé:?ed@ﬁ\@r @ktérﬁ@lecéhﬂé&f a‘h‘dbét §é‘éd€hd %wre bond

| arger than tThe second substrate. . The net hod
of cl ai m gentacbaba thirchsurfages facing amyrfrcpmébe&lrst substrate;

ol i R A e AT R BB ol il BomsRA B Wiré bond

conpri sescéntaenatittIfirehsbsthstsagrl thensddomet wisd boAd.contact
The nmethod of claim 15 further conprising attaching a

back sur 8bthe sgcondesubistraie;die to a back surface of
the ﬁﬁf dééeco\ﬁ'das o[ co ﬁ%ctu&%laﬂlg%egr\; Me first die

rranu @ ng a sta ed FCr Bl S FonT ¢
asserrbl Y, anommﬁstlsgbsmmje; ng a first mcroel ectronic

pac kra}l%km%ya third set of electrical connections between the second die
and the second substrate;

at least partially encapsulating the first and second substrates and the
first and second dies with a molding compound without
covering the first external contact or the second external

contact.

16. The method of claim 15 wherein the second set of electrical
connections are made via wires extending through an opening in the first

substrate.

17. The method of claim 16 wherein the third set of electrical
connections are made via wires extending through an opening in the second

substrate.

18. The method of claim 15 further comprising enclosing the first,

second and third sets of electrical connections in a mold compound.

19. The method of claim 15 wherein the first substrate is larger

than the second substrate.
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attaching a first die to a first substrate having a
first external contact at a first surface and a first
wire bond contact at a second surface opposite the
first surface, wherein a back side of the first die
faces a back side of the second die; attaching a
second die to the first die; attaching a second

subsbppat eThg ﬁ% &Pfd?nel ffh €15 Lifereff AR fﬁgp%dé zi‘:to?néprlses a

havi ng a secon externa contact and a secon
boamidon-chimt patkage eonstructiorsur f ace faci ng away fromthe
first substrate; nmaking a first set of electrical
connections between the first wire bond contact at

the il.rStTﬁégﬁ lﬁioeoﬁ'&%lhhﬁ? SRS thé & g%ﬂéi rﬁ@i‘éélé&tronic

at the secon trate; |ng a second set

diel campiises a boardzonichipspaekageeconsirictionst die and the
first substrate; and nmaking a third set of electrical
connections between the second die and the second

subspp at eThatmbiei of %fa‘iﬂnall %}guﬁﬁélaetéméﬁ‘fsirfbg a&Qéhl‘ﬁ? ' back

and second substrates and firs d second d
swiifade of thelfiistdje do mpaackdsunfacexfithe second di viagn adhesive.
first external contact or the second external

contact; and attaching a second m croel ectronic

packgge tg m@@noﬁ'fb?han”\‘é“étﬁﬁr‘lg??‘étsftﬁékéa ﬁﬁé‘rbél%tromc package
assenbly. 24. The nethod of aim23 furt

agssenpbly scorgprisikgng el ectri cal

making a first microelectronic package by:

attaching a first die to a first substrate having a first external contact
at a first surface and a first wire bond contact at a second
surface opposite the first surface, wherein a back side of the
first die faces a back side of the second die;

attaching a second die to the first die;

attaching a second substrate to the second die, the second substrate
having a second external contact and a second wire bond
contact at a third surface facing away from the first substrate;

making a first set of electrical connections between the first wire bond
contact at the first substrate and the second wire bond contact
at the second substrate;

making a second set of electrical connections between the first die
and the first substrate; and

making a third set of electrical connections between the second die
and the second substrate;

at least partially encapsulating the first and second substrates and the

first and second dies with a molding compound without
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connections between the first and second

m cr oel ectroni ¢ packages by connecting contacts of
the second m croel ectroni c package to contacts on the
first substrate. 25. The nmethod of claim24 further
conprising nmaking the electrical connections between
the first and second m croel ectronic packages via

sol der el g&géé}[r%oftﬁé ' fifgli‘ee)ﬂgfmdc&ﬁtagﬂt Hr My s‘@&SﬁQL}Q&e&nal

t he secon el ectrica connéecti ons are mm
Wi re bondeomtatkemthidng t hrough an opening in the first
substrate. 27. The nethod. of claim 23 erein. the

t hi rattaehings | e88GNch MICKRIREPYURs RACKAGRIe 19 othe  first
wi res bon ' : in th
ﬁﬁcr‘ééte%ﬂ% Sﬂgpé_l_ g@@%ség'ltg?em ng in the

second substrate. met ho clai m 23 wherein
the first substrate is larger than the second

substrate, and further co i Si maki ng.the first set
of " hoct Thednetiseh St claime s, uihie SHSRIRING Bk elsegical
c@nﬁ&ﬁ@ﬂg_ Beiie theSirkt latld sabbd rrﬁtc?oélecﬁeﬁbaﬁé&a?ésaby
second side of the second substrate. 29. The nethod of
cenhnreating4cdniacthenf thengedandnmicroekectioniy packdagedto contacts on
m crpel.ectroni c package to the first mcroelectronic

t aﬁrﬁgﬂébsgﬁe'rraki ng 20 electrical connections between
the first and third mcroel ectroni c packaged by

connecting contacts of the third mcroelectronic
package tbheomeibod ofi claime 24cfurtherulpomprising 3making the

e@cf:rlrc%?l ggﬁﬁé)crt]i'o%sp%%ﬁggh ?ﬁg’p %i'rs%' na‘i”fd second microelectronic

packages via solder elements.

26. The method of claim 23 wherein the second set of electrical
connections are made via wire bonds extending through an opening in the

first substrate.

27. The method of claim 23 wherein the third set of electrical
connections are made via wires bonds extending through an opening in the

second substrate.

28. The method of claim 23 wherein the first substrate is larger
than the second substrate, and further comprising making the first set of
electrical connections by wire bonding contacts of a second side of the first

substrate to contacts on a second side of the second substrate.

29. The method of claim 24 further comprising attaching a third

microelectronic package to the first microelectronic package and making
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a first die having a first front surface and a first
back surface opposite the first front surface; a
second di e having a second front surface and a second
back surface; an adhesive | ayer between the first
back surface of the first die and the second back
surface of the second die for attaching the first die

[ i fist r j i
elpRuicaf pBRRAARS, Betwen e sk ank" i MIFERHG hackaged
by wosnedting haniacts af the thirdvmieroetecironinpackagset taacomntasts on
surfac faip the first front surface of the first
ﬂlﬁ?c ﬁa%qubstrate proxi mate to the second front
surface of the second die, the second substrate

havi ng a second wire bond contact and an external

cont 3@t aAraicscmiectdoniupbabaglecanwisiI@cond di e the

second. sur.face. f aci.n y om t he

S0 Pt ic PalingaS g T SulfaBe anda BT D4k sl apposite
| east parfHeHirkyfrencCanpfadeat i ng the first and second
substrates and the first and second dies, wherein the

mol d@ ngeeonspdiendraving adeecend dantt skrfacgemadanl gecond back
correspon%i"? to the external contact at the second
surface o 2 second substrate. 31. The

M cr g lagpesivel laydebsrgerothectint BadR surackhsfrthe first die and
conpri si ﬁ% a wre bond between the first wire bond
cont act afhet seeand back sysfecatef theasesand diecfgatigghing the

bolng contﬁg{d%ttottngs%ggmgesubstrate wherei n the
nmol di n

a flrst substrate proximate to the first front surface of the first die, the
first substrate having a first wire bond contact at a first surface
facing the first front surface of the first die;

a second substrate proximate to the second front surface of the
second die, the second substrate having a second wire bond
contact and an external contact at a second surface of the
second die, the second surface facing away from the second
front surface of the second die; and

a molding compound at least partially encapsulating the first and
second substrates and the first and second dies, wherein the
molding compound includes an aperture generally
corresponding to the external contact at the second surface of

the second substrate.
31. The microelectronic package of claim 30, further comprising a

wire bond between the first wire bond contact at the first substrate and the

second wire bond contact at the second substrate, wherein the molding
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21 conpound encapsul ates the wire bond and the first
and second wire bond contacts. 32. The
m croel ectroni c package of claim 30, further
conprising a wre bond between the first wire bond
contact at the first substrate and the second wre
bond contact at the second substrate, wherein the

I j t
ofPR§URS oncspEtiid Ui WHERHRE SR Ak Tk End SEE0RK Wifbond
cemaafssul ates the wire bond and the first and second
wire bond contacts w thout encapsul ati ng the external
contact. 33. The mcroel ectroni c package of claim 30
wher gbn t figef %F@,ﬁ I
t he ? |2'rst{‘F eri,qb% Ae %p%b{(‘ ]b?r%ﬁnfmﬁggﬁuﬁhéﬁcsmwﬂg 2
wirerbharut biatwe:a‘rf thet firfst ovinet henda@getan:t at ke fiirstssubgtrate aad the

sl Wi BB A 6 L B Al Blgh b ema
cOMEEEI; thhﬁadsbas\hltﬁ l!ﬁétsre%bﬁd'\ﬂﬁé %ﬁa chthtt Sndewhereiflthe

contact” at ‘a surface facing away fromthe first .
mﬂmg@emmd emqagsu@i@%meaw@ band anddbedigstancesegandawire

o eitetls RS RRsfBrad e peETR R of na ©

contact is accessible for external connection froma
first direction and the second external contact is
acce88i bl The omicseelectianicc paskage f elaim 30 weetﬂm the first

B RSl 5 RebAS1 0 B Wi e st i

bond contact is offset from the edge of the first die.

34. The microelectronic package of claim 30 wherein the external
contact is a second external contact, and wherein the first substrate includes
a first external contact at a surface facing away from the first surface, the

first external contact being accessible for external connection.

35. The microelectronic package of claim 34 wherein the first
external contact is accessible for external connection from a first direction
and the second external contact is accessible for external connection from a
second direction, and wherein the first direction is generally opposite the

second direction.
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