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MULTI-SUBSTRATE MICROELECTRONIC PACKAGES AND METHODS FOR
MANUFACTURE

BACKGROUND

The present invention relates generally- fo multi-substrate microelectronic
packages, such as stacked microelecironic substrate packages, and meth.ods for
manufacturing such packages. Conventional packaged semiconductor products
typically include a microelectronic die at least partially surrounded by a protective
encapsulant. The die within the encapsulant is eledtrically connected to external
terminals accessible from autside the encapsulant for coupling the die to other
microelectronic components. The coupled microelecironic components can be
housed In a computer, telecomimunication device, or other consumer or industrial
electronic product.

As the size of the elecironic products into which the microelectronic
packages are incorporated has decreased, it has become necessary to decrease
the size of the packages. One approach to reducing the size of the
microelectronic packages is o stack one die on top of another within the package,
which reduces the total planform area or footprint occupied by the two dies. The
stacked dies within the package are then electrically connected to each other with
wire bonds. One drawback with this approach is that wire-bonding the dies can
piace stresses on the dies that can ullimately cause the dies to fall. Another
drawback is that the wire bonds can break loose from the dies. Still another
drawback is that sighals may travel too slowly between the dies, due to the length
of the wire bonds. Yet another drawback is that the individual dies can be difficult
to handle during the stacking and bonding operation, dus to the relatively small

size of the dies.



SUMMARY

The present invention is directed toward multi-substrate microelectronic
packages and methods for forming such packages. A method in accordance with
. one aspect of the invention includes positioning a first microefectronic substrate
proximate to a second microelectronic substrate and coupling the microelectronic
substrates to form a substrate assembly. Each microelectronic substrate has a
first sudace with a connection site, and a second surface facing opposite the first
surface. The microelectronic substrates are coupled such that the first surface of
the first microelectronic subsirate faces toward the second surface of the second
microelectronic substrate. The method can fuﬁher include sequentially disposing
at least first and second portions of a conductive material on the substrate
assembly to build up a conductive structure connected beiween the connection
" sites of the microelecironic suBstrates.

In a further aspect of the Invention, a plurality of second microelecironic
substrates can be attached fo a corresponding plurality of first microelectronic
substrates while the first microelectronic substrates are attached to each other to
define at least a portion of a microelectronic wafer. Gonductive material can then
be sequentially disposed to connect connection sites of the first microelecironlc
substrates with conneclion sites of the second microelectonic substrates. The
resulting substrate assemblies are then separated from each other.

The invention is also direcled toward a microelectronic device package. In
one aspect of the invention, the device package can include a first microelectronic
sui:strate having a flrst surface with a first connection site, and a second surface
facing opposite the first surface. The package can further include a second
microelectronic substrate having a first surface with a second connection site and
a second surface facing opposite the first surface. The second microelecironic
substrate can be coupled to the first microelsctronic substrate with the second
surface of the second microelectronic substrate facing toward the first surface of
the first microelectronic substrate. A conformal conductive link can be coupled

between the first and second connection sites, and can conform at least generally
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to a contour of the substrate assembly immediately adjacent to the conformaf
conductive link. In a further aspect of the invention, an adhesive film can be
disposed between the first and second microelectronic substrates. In stilt a
further aspect of the invention, the first microslectronic substrate can have an
exposed edge between the first and second surfaces. In yet a further aspect of
the invention, the microelectronic device package can be positioned in the
tousing of an electronic device.

BRIEF DESCRIPTION OF THE DRAWINGS

Figures 1A-G illustrate process steps for disposing a connection structure
between two stacked microelectronic subsirates in accordance with an
embodiment of the invention.

Figures 2A-E illustrate process steps for coupling thé connection structure
to externally accessible terminals in accordance with an embodiment of the
invention.

" Figure 3 is an fllustration of an assembly having siacked microelectronic
subsirates adhesively attached to each ather in accordance with an embodiment
of the invention, '

Figure 4 Is a partially schematic fHlustration of an assembly having three
stacked microelecironic substrates in accordance with another embodiment of the
invention.

Figure & is an illustration of an assembly having stacked microelectronic
substrates in accordance with still another embodiment of the invention.

Figure 6 is a parlially schematic illustration of microelecironic substrates
stacked upon each other and eleclrically connected at the wafer level prior to

_ singulating the microelectronic substrates.

DETAILED DESCRIPTION

The present disclosure describes methods and apparatuses for stacking
microelectronic substrates. The ferm “microelectronic substrate" is used
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throughout to include substrates upon which and/or in which microelectronic
circuits or components, data storage elements or layers, and/or vias or conductive
lines are or ¢can be fabricated. Many specific details of certain embodiments of
the invention are _$et forth in the following description and In Figures 1A-6 fo
provide a thorough understanding of these embodiments. One skilled in the art,
however, will understand that the present invention may have additional
embodiments, and that the invention may be practiced without several of the
details described below.

Figures 1A-G schematically illustrate a process for electrically connecting
fwo stacked microelectronic substrates in accordance with an embodiment of the
invention. Beginning with Figure 1A, a first microelecironic substrate 120 can
include a first surface 121, a second surface 122 facing opposife from the first
surface 121, and edges 126 positioned beiween the first swface 121 and the

- second surface 122, The first surface 121 can include first connection sites 123,

such a$ bond pads, which are exposed at the first surface 121 and which are
connected to microslectronic structures within the first microelectronic substrate
120. |

In Figure 1B, a passivation layer 124, such as a polymer, nifride andfor
oxide layer, Is disposed on the first surface 121 of the first microelectronic
substrate 120, The passivation layer 124 can protect the first surface 121 during
subsequent operations. The passivation layer 124 includes openings aligned with
the first connection sites 123. In Figure 1G, a first dielectric material 125, such as
a dieleclric fayer, can be disposed on the passivation layer 124. The first
dielectric material 125 can elecirically isolate features of the first microelectronic
substrate 120 from structures disposed on the first microelectronic substrate 120

in subsequent steps, as described below, The first dielectric materiat 125 can -

also provide an adhesive cofinection betwsen the first microelectronic substrate

120 and a second microelecironic substrate.
In one embodiment, the ﬁrst dielectric material 125 can include an SU-8
resist material available from IBM of New York, New York, a BCB dielectric
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material available from Dow Chemical Co. of Midland, Michigan, andfar a PIX .
polyimide available from Hitachi Chemical of Tokyo, Japan. In- other

embodiments, the first dieleclric material can inclyde other compasitions. In any |
of these embodiments, the first dielectric material 125 can be applied in a printing
encapsulation farm, for example, according to a stencil-like process available from
Sanyo Rec Co., Lid. of Osaka, Japan. Optionally, the first dielectric material 125
can also be épin-mated onto the first microelectronic substrate 120. In any of
these embodiments, the first dielectric material 125 can be a polymeric, thermoset
material. .While the first dielectric material 125 Is sifl tacky, It can receive and

. altach to a second microelecironic substrate, as deseribed below.

As shown in Figure 1D, a second microelectronic substrate 430 can be
disposed on and attached to the first microelectronic substrate 120 to form an
assembly 111. The second microelectronic substrate 130 can have a first surface
131, a second surface 132 faclng opposite from the first surface 131, and edges
138 between the first surface 131 and the second surface 132, The first surface
131 can include second connection sites 133, such as bond pads. In one aspect
of this embodiment, the planform area of the second microelectronic substrate
130 can be smaller than that of the first microelectronic substrate 120 so that the
second microelectronic substrate 130 does not cover the first connection sites
123. In other embodiments, the second microslectronic substrate 130 can have
other shapes that allow electrical connections to be made to the first connection
sites 123. In any of these embodiments, the first dielectric material 125 can be
fully cured after the second microslectranic substrate 130 Is attached and bond
pad via holes in the first dieleciric material 125 are exposed or opened, as
described below with reference to Figure 1F. Then, a passivation fayer 134 can
be disposed on the first surface 131 of the second microelectronic substrate 130
fo protect the second microelectronic substrate 130 during subsequent processing
steps. . '

In one aspect of this embodiment, the first dielectric material 125 can
provide for elecirical isalation between the first microelecironic substrate 120 and
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the second microelectronic subslrate 130, and can also provide for adhesion

between the two microelectronic substrates. Accordingly, the first dielectric

material 125 can form an adhesive bond between the passivation layer 124

disposed on the first microelecironic substrate 120, and the second surface 132 of |
the second microelecironic substrate 130. In other embodiments, the second

microelectronic substrate 130 can be attached or otherwise coupled to the first

microelectronic substrate 120 with other struclures, such as adhesive films, as

described below with reference to Figure 3,

In one embodiment, the first microelectronic substrate 120 can include an
SRAM memory chip and the second microelecironic substrate 130 can include a
flash memory chip. In other embodiments, the first and second microelectronic
substrates 120, 130 can include other devices, such as processor devices. In any
of these embodiments, the first and second microelectronic substrates 120, 130
can include devices that are advantageously packaged in close proximity to each
other for, inter alia, ease of handling and/or reducing signal transmission times
between the devices. ‘

As shown in Figure 1E, a second dielectric material 135 (such as silicon
dioxide or silicon nitride) can be disposed on the assembly 111 1o extend over the
first dielectric material 125 on the first microelecironic substrate 120, and over the
passivation layer 134 on the second microelectronic substrate 130, In one
embodiment, two or more process steps may be combined to dispose the second
dielectric material 135 (and also the first dielectric material 125), For example,
dielectric material having a first viscosily can be disposed with a liquid
encapsulation dispensing machine (ie, dispensed through needles) to fill
underlying gaps, such as gaps between neighboring first microelectronic
substrates on a wafer. Then additional dielectric material having a different
viscosity can be dispensed in a spin-coaiing or spray coating process. In any of
the foregoing embodiments, the materials andlor process steps can be selected
and/or modified as desired in @ manner known to those of ordinary skill in the
relevant art. For example, the dielectric maierials and process steps can be
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selected fo produce a selected rate and amount of shrinkage upon curing, andfor
fillers can be added to modify the coefficient of expansion of the dielectric
material.

As shown in Figure 1F, apertures 136 {shown as first apertures 136a and
second apertures 136b) can be formed in the assembly 111, For example, the
first apertures 136a can extend through the second dielectric material 135 and the
first dieleciric material 125 provide access to the first connection sites 123 of the
first microelectronic substrate 120. The second aperiures 136b can extend
through the second dielectric material 135 and the passivation layer 134 to the
second conneclion sites 133 of the second microeléctronic substrate 130. In one
aspect of this embodiment, the apertures 136 can be formed with conventional
single or dual damascene photolithographic processes. Alternatively, other
techniques can be used to form the apertures 136.

As shown schematically in Figure 1G, the assembly 111 can be aligned
with a disposing apparatus 160 that disposes a conductive material 161 onto the
assembly 111. The conductive material 161 can include aluminum, copper
titanium, tungsten, tungsten-nickel, gold and/or other conductive elements and/or

~ alloys and/or combinations thereof. In one embadiment, the conductive material

161 can be disposed using a physical vapor deposition process. Altematively, the
disposing apparatus 166 can employ a chemical vapor deposition process, a
spultering process, or another type of depaosition process. In any of these
foregoing embodiments, the conductive material 161 can be sequentially
disposed on the assembly 111 1o build up a connection siructure 140, For
example, the conductive material 161 can be disposed in a confinuous process
with a first portion of the conductive material 161 disposed an the exposed
surface of the assembly 111, a second portion disposed on the first portion, a
thwd portion disposed on the second portion and so on until the connection
structure 140 aftains an appropriste thickness, Accordingly, the resulting
connection structure can include a series of elongated conductive links that
conform to the surface on which the conductive materal 161 is disposed, and
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extend in up to three orthogonal directions to connect the first connection sites
123 located in one plane with the second connection sites 133 located in another
plane. In a further aspect of this embodiment, the connection siructure 140 can
be self supporting. Alternatively, the connection structure 140 can be non-seli-
supporting, and can be supported by the structure on which it is disposed,

Figures 2A-E illustrate further steps for processing the assembly 111
described above with reference fo Figures 1A-G in accordance with an
embodiment of the invention. For example, as shown in Figure 2A, a third
. dielectric material 112 (such as a photoimagable, organic dielectric) can be
disposed on the connection structure 140 to provide for electrical separation
between the connection structure 140 and subsequent structures disposed on the
assembly 111. The third dielectric material 112 can be disposed with any of the
techniques described above with reference to the second dielectric material 135
and the first dielectric matetial 125 or, altematively the third dielectric material
112 can be disposed with a print encapsulation process. Aliematively, any of the
foregoing dielectric materials can be disposed with ather techniques or
processes. As shown in Figure 2B, apertures 113 can be formed in the third
dielectric material 112 fo provide access to the connection structure 140. For
example, the apertures 113 can be efched in the third dielectric material 112.
Alternatively, the apertures 113 can be formed by other methods. In any of these
embodiments, the aperiures 113 ean be filled with a conduclive material in a
manner generallil similar to that described above with reference fo Figure 1G to
form assembly connection sites 114, as shown in Figure 2C. The.assembly
connection sites 114 can provide electical communication to and from both the
first microelectronic subsirate 120 and the second microelectronic substrate 130
via the connection structure 140. '

As shown in Figure 2D, a fourth dielectric material 115 can be disposed on
the assembly 111, including the connection sites 114, to protect the assembly
111. As shown in Figure 2E, portions of the fourth dielectric material 115 aligned
with the conneclion sites 114 can be removed, and a ﬂoﬁable conductive material
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116, such as solder, can be disposed on the assembly conneclion sites 114 to
form solder balls or other tenminal struclures. In ane asped! of this embodiment,
the connection sites can have a wetting layer formed from materials such as gold
or a nickel-gold alfoy to readily receive the flowable conductive material 116,
Accordingly, the assembly 111 and the flowable conductive material 116 can
define a package 110 that provides for electrical communication between the
microelecironic substrates 126 and 130 and other microelectronic devices or
circult elements, such as a printed circuit board 180 dr other device, shown
schematically in Figure 2E. The package 110 (along with other circuit devices)
can be positioned in a housing 181 (also shown schematically in Figure 2E) of an
elecironic product. When the first microelectronic substrate 120 is a biased
device, the package 110 can further include a protective layer 117, such as a
polymer film, {o isolate the first microelectronic substrate 130 from the extemnal
environment. When the first microelectronic substrate 120 is unbiased, the
protective film 117 can be eliminated.

One feature of an embodiment of the package 110 described above with
reference to Figures 1A-2E is that the conductive structure 140 can include
sequentially disposed portions of conductive material that form a conductive path
between the first cannection sites 123 and the second connection sites 133, and
conform to the contour of the components that carry the connection structure 140.
This feature can have several advantages. For example, the connection structure
440 can be shorter than a comresponding wire bond coupled between the first
connection sites 123 and the second connection sites 133.  Accordingly, the
length of time required to fransmit sighals between the first and second
connection sites 123 and 133.can be reduced compared with devices that Include
wire bonds. ’

Another advantage of an embodiment of the package 110 is that the
connection structure 140 can extend in an orderly fashion in up to three

_ orthogonal directions, in a manner generally similar fo that employed for lines and
vias within a semiconducior die. Accordingly, it can be easier to couple any of the
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first connection sites 123 to a corresponding second connection site 133
positionied at any arbitrary location on the second microelectronic substrate 130
without the risk of having wire bonds cross over and contact each other. Crossed
wire bonds can cause a short circult in the first microelectronic substrate 120
andfor the second microelectronic subsirate 130.

Still a further advantage of an embodiment of the package 110 is that the
connection structure 140 can form a reliable electrical bond with the first
conhection sites 123 and the second connection sites 133 in a process that does
not exert a substantial physical pressure on either site, This is unlike
conventional wire-bonding techniques in which a wire-bonding tool typically exerts

a downward andlor lateral pressure on the connection sites, which can

compromise the integrity of the connection sites and/or the microelectronic

substrate.
Another feature of an embodiment of the package 110 described above is

that the edges 126 of the first microelecironic subsirate 120 can remain exposed
~ gfter the package has been completed and at the time the package is connected
1o other devices or circuits because the package 110 {and in particular, the edges
126) need not be encapsulated. An advantage of this feature is that the overall
planform area or footprint of the package 110 can be at least approximately
identical to the planform area or footprint of the first microelectronic substrate 120.
Accordingly, the fooiprint of the package 110 can be reduced compared to
conventional packages which have an encapsulating material extending around
the edges of the microelectronic substrate.
Figure 3 is a partially schematic, cross-sectional, side view of a package
310 having a first microslectronic substrate 120 supporting a second
microelectronic substrate 130 in accordance with another embodiment of the
invention. In one aspect of this embodiment, the package 310 can include an
adhesive film 337 positioned between the second surface 132 of the second
microelectronic substrate 130 and the passivation layer 124 of the first
microelectronic subsirate 120. Accordingly, the first dieleciric material 125
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(Figures 1C-ZE) can be eliminated, In one aspect of this embodiment, the
adhesive film 337 can be attached first to the second microelectronic substrgte
130 and then to the passivation layer 124 of the first microelectronic substrate
120 as the two microelectronic substrates are brought into contact with each
other. The adhesive film 337 can include films such as Adwill LE tape, available
from Lintec Corp. of Tokyo, Japan, modified (in accordance with methods known
to those of ordinary skill in the art) to withstand the chemical and elevated
femperature processes associated with embodiments of the present process.
Alternatively, the adhesive film 337 can include another suitable material. For
example, in one alternate embodiment, a polyimide or other high temperature,
chemically stable material can be spin-coated or otherwise applied onto the
second microelectronic substrate 130 at the wafer level, i.e., when the second
microelectronic substrate 130 is still joined to other microelectronic substrates to
farm a wafer or a portion of a wafer. The appliad material can then be soft-baked
(generally similar to a partial cure) so that it retains its adhesive properties. A
high temperature tape can then be laminated to the wafer and the wafer can. be
diced to form individual second microelectronic substrates 130, which are then
attached to corresponding first microelectronlc substrates 120 with the applied
material.

Figure 4 is a parlially schematic, cross-sectional side view of & package
410 that includes a first microelectronic substrate 120, a second microelectronic
substrate 130, and a third microelettronic substrate 470 stacked one upon the
other in accordance with another embodiment of the invention. In one aspect of
this embodiment, each of the microslectronic substrates can be connected to the
microelecironic substrate below with an adhesive film 437, In a manner generally
similar fo that described above with reference to Figure 3. Altematively, the
microelectronic substrates can be conneclted with a dielectric material, in a
manner generally similar to that described above with reference to Figures 1C—D
in either embodiment, the package 410 can include a conduclive structure 440
that links the first connection sites 123 of the first microefectronic substrate 120
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with the second connection sites 133 of the second microelectronic substrate 130,
and with third connection sites 471 of the third microelectronic substrate 470. The -
package 410 can further include assembly connection sites 414 and flowable
conductive material elements 116 that providle communication to tha
microelectronic substrates in a manner generally similar to that described above,
In stil further embodiments, the package 410 can include more than three
microelectronic subsirates stacked upon each other.

Figure 5 is a partiéliy schematic, cross-sectional side view of a package
510 having a first microelectronic substrate 120 supporting a second
microelectronic substrate 130 with an adhesive film 337 in accordance with yet
another embodiment of the invention. In one aspect of this embodiment, the
patkage 510 can include a connection structure 540 electrically coupled between
the first connection sites 123 of the first microelectronic substrate 120 and the
second connection sites 133 of the second microelectronic substrate 130. In one
aspect of this embodiment, the connection structure 540 can include a first
transverse portion 541a connected to the first connection site 123. The
connection structure 540 can further include a first upright portion 542a extending
upwardly from the first transverse portion 541a, a second upright portion 542b
extending upwardly from the second connection site 133, and a second
transverse portion 541b extending transversely between the first and second
upright portions' 542a, 542b. In an altemate embodiment, the first transverse
borﬁon 541a can be eliminated, and the first upright portion 5423 can be coupled
directly to the first conneclion site 123. In either embodiment, the first upright
portion 542a can extend through a high-aspect ratio etched hole or tunnel through
a dielectric material 512. The dielectric material can include a deep etch photo-
definable polymer, such as an SU-B product, available from IBM of New York,
New York. The connection structure 540 can accordingly be d‘isposed on the
| package 510 by technigues such ms sputtering, chemical vapor deposition,
physical vapor deposition, or other techniqqes.
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The connection structire 540 can further include links 515 to
corresponding connection sites 514 that support flowable conductive materia|
elements, 116, such as sclder balls. The links 515 can be disposed in a single or
dual damascene process on one or more passivation layers 524 (lwo are shown
" in Figure 5 as passivation layers 524a, 524b). Accordingly, the flowable
_conductive material 116 can provide for electrical communication to the
microelectronic substrates 120 and 130 within the package 510.

In one aspect of an embodiment of the package 510 described above with
reference to Figure 5, the connection structure 540 can include fewer discrete
lateral and vertical segments, when compared to other embodiments described
above with reference to Figures 1A-3. Accordingly, an advantage ‘of an
embodiment of the package 510 described above with reference to Figure 5 is
that it can be simpler and/or less expensive to manufacture. Conversely, an
advantage of embodiments described above with reference to Figures 1A<3 is that
the greater number of transverse and verlical segments can be used o route
more complex paths between the first copnection sites 123 and the seco_nd
connection sites 133.

Figure 6 is a partlally schematic illustration of a process for stacking
microelectronic substrates In accordance with another embodiment of the
invention. in one aspect of this embodiment, a plurality of first microelectronic
substrates 120 can be formed in a microeiectronic wafer 650 and can remain
attached to each other at the wafer level (i.e., "unsingulated”) while a
corresponding plurality of second microelectronic substrates 130 are attached
and electrically coupled to each of the first microelectronic substrates 120. In one
aspect of this embodiment, the second microelectronic subsirates 130 can be
attached to the first microelsctronic substrates 120 by wet processing directly on
the microelectronic wafer 650 in a manner generally similar to that described
above with reference to Figures 1C-D. '

In other embodiments, the second microelectronic substrates 130 can be
attached to the first microelectronic substrates 120 with other techniques. For
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example, the second micmeléctrc':nfc substrates 130 can be attached to the first =~
microelectronic substrates 120 with an adhesive film in a manner generally similgr
to that described above with reference to Figure 3. One feature of the adhesive
film is that It can be individually applied to each second microelectronic substrate
130 independently of the other second microefectronic substrates. Accordingly,
each unit of the adhesive film will be smaller than an adhesive dielectric layer
applied fo the entire wafer 650. An advantage of this féature is that, to ihe extent
the adhesive film shrinks at all during processing, éach unit of adhesive film wil]
shrink less than a dielectric layer ooyering the entire wafer 650. Anather
advantage is that if the adhesive film  shrinks or ofherwise changes
characleristics, the change can have an effect that is limited to the interface
between a single first microslectronic substrate 120 and a single second
microelectronic substrate 130.

in any of the foregoing embodiments described above with reference to
Figure 6, each first microslectronic substrate 120 can be electrically coupled fo
the corresponding second microelecironic substrates 130 with conformal
conductive structures generally similar to those described above with reference to
Figures 1A-5. In an alternative embodiment, the first microelectronic substrates
120 can be electrically ooubled to the second microelectronic substrates 130 with
wire bonds. As described above, the conformal .connection structure can have
several advantages over wire bonds and can accordingly be used for packages
that benefit from those advantages. Conversely, wire bonding can have
advantages over the conformal connection structure in certain cases. For
example, wire bonding can be less expensive fo apply when the connections
between the first and second microelectronic substrates 120, 130 are relatively
few and/or relatively simple.
' In any of the foregoing embodiments described with reference to Figure 6,
* the first microelectronic substrates 120 cah be separated or "singulated" from
~each other and from the microelectronic wafer 650 after the second
microefectronic substrates 130 have been attached and electrically connected to
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the comresponding first microelectronic substrates 120.  Accordingly, the .
singulated packages produced by this process can appear geherally similar to
any of those described above with reference to Figures 2E and 3-5. Altematively,
the singulated packages can have other amangements with at least one
microelectronic substrate stacked onl another.

One advantage of connecting the second microelectronic substrates 130 to
the first microelectronic substrates 120 at the wafer level is that the process can
be completed more quickly end more efficiently than connecting the
microalectronic substrates after they have been singulated. Another advantage is
that the microelectronic wafer 650 can stabilize the first microelectronic substrates
120 so that the connections made to the first microelectranic substrates 120 can
be more precise, robust, andlor reliable than if the second microelectronic
substrates 130 were attached after the first microelectronic substrates 120 had
been singulated. )

From the faregoing, it will be appreciated that specific embodiments of the
invention have beén desoribed herein for purposes of illustration, but that various
modifications may be made Mthout deviating from the spirit and scope of the
invention. Accordingly, the invention is not limited except as by the appended

claims.
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CLAIMS

I/We claim:

1. A method for packaging microelectronic substrates, comprising:

positioning a first microelectronic substrate proximate to a second
microefectronic substrate, the first microelectronic substrate haviﬁg
a first surface with a first connection site and further having a
second surface facing opposite the first surface, the second
microelectronic substrate having a. first surface with & second
connection site and further having a second surface facing opposite
the first surface; . '

coupling the first microelectronic substrate to the second microelectronic
substrate to form a substrate assembly with the first surface of the
first microelectronic substrate facing toward the second surface of
the second microelecironic substrate; and

sequentially disposing at least first and second portions of a conductive
material on the substrate assembly to build up a conductive
structure connected between the first connection site of the first
microelectronic substrate and the second connection site of the.
second microelectronic substrate.

2.  The method of claim 1, further comprising:
disposing a first portion of dielectric material on the first microelecironic

substrate;
disposing a second portion of dielectric material on the second

microelectronic substrate; and
corforming the conductive material to the first and second portions of
dielectric material. ’
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3. The method of claim 1, further comprising:

disposing a first portion of dielectric material on the first microslectronic
substrate; ‘

stacking the second microelectronic substrate on the first microelectronic
substrate;

disposing a second portion of dielectric material on the second
microslectronic substrats;

conforming the conductive material to the first and second portions of
dielectric material;

disposing a third portion of dielectric material on the conductive material;

coupling a third connection site to the conductive material with the third
connection site electrically coupled to the first and second
connection sites; and i

disposing a volume of flowable conductive material on the third connection

" site to provide electrical communication with the first and second

microelectronic substrates.

4, The method of claim 1, further comprising positioning the first and
second microelectronic substrates with the first and second connection sites
facing in at least approximately the same direction.

5.  The method of claim 1 wherein the first microelectronic substrate is
one of a plurality of first microelecironic substrates, the second microelectronic
substrate is one a plurality of second microelectronic substrates, and the
connection structure is one of a plurality of connection structures, and whereln the
method further comprises:

while the first microslecironic substrates are attached fo each other to

define at least a portion of a microelectronic wafer, coupling each of
the plurality of second microelectronic substrates to a corresponding
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one of the plurality' of first microelecironic substrates to form g
plurality of substrate assemblies;
for each substrate assembly, sequentially disposing portions of the
conducfive material to build up one of the conductive structures
- connected between the first and second connection sites of each
 substrate assembly; and
separating the substrate assemblies from each other.

6.  The method of claim 1, fuuﬂ"ner comprising electrically coupling the
substrate assembly to a microelectronic device extemnal to the assembly while at
{east one edge of the first microelectronic substrate is exposed.

7.  The method of clalm 1, further comprising disposing a dielectric
materlal on the first microslectronic substrate and conforming the conductive
structure to a contour of the dielectric material.

8. The method of claim 1, further comprising:

selecting the first microelectronic substrate to have a first planform area in
the plane of the second surface of the first microelectronic substrate;
and _

selecting the second microelectronic substrate to have a second planform
area in the plane of the second surface of the second
microelectronic substrate, with the second planform area less than

the first planform area,

9. The method of claim 1, further comprising disposing a dielectric
material between the first surface of the first microelectronic substrate and the
second surface of the second microelectronic substrate and coupling the first and
sacond microelectronic substratas ta each other by adhering the first and second
microelectronic substrates to the dielectric material.
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10. The method of claim 1 wherein coupling the first and secong
microelectronic  subsfrates includes connecting the first and secong
microelecironic subsirates to an intermediate siructure,

11.  The method of claim 1, further comprising disposing an adhesive
film on the second microglectronic substrate and contacting the adhesive film with
the first microelectronic substrate to adhere the second microelectronic substrate

to the first microelectronic substrate.

12. The method of claim 1 wherein disposing the conductive. material
includes disposing the conductive materlal to form an elongated conductive
structure that extends in three orthogonal directions batween the first and second

connection sites.

13. The method of claim 1 wherein disposing the conductive material
includes disposing a non-self-supporting conduclive material between the first

- and second connection sites.

14, The method of claim 1 wherein disposing the conductive material -
includes depositing the conductive material by sputtering, chemical vapar
deposition or physical vapor deposition, '

15. The method of claim 1, further .comprising selecting the first
microelectronic substrate to include an SRAM device and selecting the second
microelectronic substrate to include a flash memory device,

16. The methad of claim 1 wherein the conductive material is a first

conductive material, and wherein tﬁe method further comprises: o
coupling a third microslectronic subsirate to the second microelectronic
substrate, the third microelectronic substrate having a first surface
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with 2 third connection site, the third microelestronic substrate
further having a secand surface facing opposits the first surface, the
second surface of the third microelectronic substrate facing toward
the first surface of second microelectronic substrate; and
sequentially disposirig first and second portions of a second conductive
material on the substrate assembly to extend the conductive
structure connected between the third connection site of the third
microelectronic substrate and the second connection site of the

second microelectronitc substrate.

17. A method for packaging microelectronic substrates, comprising:

positioning a first microelectronic substrate proximate to a second
microelectronic substrate, the first microelectronic substrate having
a first surface with a first connectlion site and further having a
second surface facing opposite the first surface, the second
microslectronic substrate having a first surface with a second
connection site and further having a second surfacs facing oppdsite
the first surface;

coupling the first microslectronic substrate to the second microelectronic
substrate to form a substrate assembly with the first surface of the
first microelectronic substrate facing toward the second surface of
the second microelectronic substrate; and

electrically copnecting the first and second connection sites by disposing a
conductive material on the substrate assembly between the first and
second connection sites and conforming the conductive material at

. least generally {0 a contour of the substrate assembly immediately

adjacent to the conductive material. '

18. The method of claim 17 wherein coupling the first and second
microelectronic substrates includes coupling the first and second microelectronic
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substrates with the first and second connection sites facing in at |egst

approximately the same direction.

19, The method of claim 17 wherein electrically connecting the first and
second connection sites inciudes conforming the conductive material fo a contour
. defined by a dieleciric material on the first surface of at least one of the first and

second microelectronic substrates.

20. The method of claim 17, further comprising disposing at least one
dielectric material on the first and second microelectronic substrates to form a first
jayer portion adjacent fo the first microelectronic subsirate and a second layer
portion adjacent to the second microelectronic substrate, and conforming the
conductive material to the first and secondayer portions.

21. The method of dlaim 17, further comprising disposing a generally
non-conductive material on the second surface of the first microelectronic

substrate.

22. The method of ciaim 17 wherein disposing the conductive material
includes sequentially disposing at least first and second portions of the
" canductive material on the substrate assembly to build up a conductive structure
connhected between the first connection site of the first microelectronic substrate
and the second connection site of the second microelectronic substrate.

23. The method of claim 17, further comprising:
disposing a first portion of dielectric material on the first microelectronic

substrate;
stacking the second microelectronic substrate on the first micreelectronic

subsirate;
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disposing a second porfion of dielectic material on the second
‘microelectronic subsirate;

coniforming the conductive material to the first and second poartions of
dielectric material;

disposing a third portion of dielectric material on the conductive material;

coupling a third connection site to the conductive material with the third
conneclion site electrically coupled to the first and second
connection sites; and

disposing a volume of flowable conductive material on the third connection
site to provide electrical communication with the first and second

microglecironic substrates.

24, The method of claim 17_whérein the first microelectronic substrate
incdudes one of a plurality of first microelectronic subsirates, the second
microelectronic substrate includes one a plurality of second microelectronic’
substrates, and the connection structure is one of a piuralily of connection
structures, and wherein the method further comprises:

while the first microeleclronic substrates are attached to each other fo

define at least a portion of a microelectronic wafer, coupling each of
fhe plurality of second microelectronic substrates to a comresponding
one of the plurality of first microelectronic substrates lo form a
plurality of substrate assemblies;

for each substrate assembly, sequentially disposing portions of the

conductive material to build up one of the conductive structures
connecied between the first and second connection sites of each
substrate assembly; and

separating the substrate assemblies from each other.
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25. The method of claim 17 wherein coupling the first and secong
microelectronic  substrates  includes connecting the first and  second
microelectronic substrates to an intermediate structure.

26. The method of claim 17 wherein disposing the conductive materlal
includes disposing the conductive material to form an elongated conductive
structure that extends in three-orthogonal directions between the first and second

connection sites,

27. The msthod of claim 17 wherein disposing the conductive material
includes disposing a non-self-supporting conduclive material between the first

and second conneclion sites.

28. Amethod for packaging microelectronic substrates, comprising:

positioning a plurality of unsingulated first microelectronic substrates
proximate to a corresponding. plurality of singulated second
microelectronic substrates whife the first microelectronic substrates
are connected to each cther to form at least a portion of a
microelectronic wafer, whereln each first microslectronic substrate.
has a first surface with a first connection site and further has a
second surface facing opposite the first surface, and each second
microelectronic substrate has a first surface with a second
connection site and further has a second surface fasing opposite the
first surface; .

attaching each second microelectronic substrate to a corresponding one of
the plurality of first microelectronic substrates to form a plurality of
substrate assemblies with the first surface of each first
microslectronic substrate facing in at least approximately the same
direction as the first surface of the coresponding second
microelecironic substrate, and with the second surface of each
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" second microelectronic substrate facing toward the first surface of
the corresponding first microelectronic substrate; and
for each substrate assembly, electrically connecting the first connestion
site of the first microelectronic substrate to the second connection
site of the corresponding second microelectronic substrate with a
conductive structure.

29. The method of claim 28 wherein electrically connecting the first and
second connection sites of each substrate assembly includes sequentially
disposing at least first and second .portions- of a conductive material on the
substrate assembly to build up the conductive structure.

30. The method of claim 28 wherein electrically connecting the first and
second connection sites of each substrate assembly includes confarming the
conductive structure at least generally fo a contour of the substrate assembly.

31. The method of claim 28, further comprising for each substrate

assembly:
disposing a first portion of dielectric material on the first microelectronic

substrate; .
disposing a second portion of dielectric material on the second -

microelectronic substrate; and
conforming the conductive material to the first and second portions of

dielectric material.

32. The method of claim 28, further comprising:
disposing a first portion of dielectric material on the first microslectronic

substrate;
stacking the second mitroelectronic substirate on the first microslectronic

substrate;
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disposing a second portion of dieleclric material on the second |

microelectronic substrate;
conforming a conductive material of the conductive structure to the first and

second portions of dielectric material;

disposing a third portion of dielectric material on the conductive material;

coupling a third connection site to the conductive materiat with the third
connection site eleclrically coupled to the first and second
connection sites; and

disposing a volume of flowable conductive material on the third connection
site to provide electrical communication with the first and second
microelectronic substrates.

33, The method of clalm 28, further comprising positioning the first and
second microelectronic substrates with the first and second connection sites
facing in at least approximately the same direction.

34. The method of claim 28, further comprising disposing a dielectric
material on the first microelectronic substrate and conforming the conductive
structure to a contour of the dlelectric material. '

35. The method of claim 2B wherein disposing the conductive structure
includes disposing the conductive structure to form an elongated conductive
structure that extends in three orthogonat directions between the first and second

connection sites.

36. The method of claim 28 wherein disposing the conductive structure
includes disposing a non-self-supporting conductive material between the first
and second conneclion sltes,
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37. A method for packaging microelectronic substrates, comptising:

positioning a plurality of unsingulated first microelectronic substrates
proximate to a corresponding plurality of singulfated second
microelectronic substrates while the first microelectronic substrates
are connected to each other fo form at least a portion of a
microelectronic wafer, whereih each first microelecironic substrate
has a first surface with = first connection site and further has a
second surface facing opposite the first surface, and each second
microelectronic substrate has a first suface with a second
connection site and further has asecond surface facing opposite the
first surface; | |

attaching each second microelectronic substrate to a comesponding one of
the plurality of first microelecironic substrates to form a plurality of
substrate assemblies with the first surface of each first
microelectronic substrate facing in at Jeast approximately the same
direction as the first surface of the comesponding second
microelectronic substrate, and with the second surface of each
second microelecironic substrate facing toward the first surface of
the corresponding first microelectronic substrate, and with the first
and second connection 'sites facing in at least approximately the
same direttion; and

for each substrate assembly, elecirically connecting the first conhection
site of the first microelectronic substrate to the second connection
site of the comesponding second microelectronic substrate by
sequeﬁiaﬂy disposing at least first and second portions of a
conductive material on the substrate assembly to build up a
conforming elohgated conductive structure connecled between the
first and second connection sites, at least a portion of the conductive
structure conforming at least generally to a contour of the substrate

assembly.
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38, The method of claim 37, further comprising:

disposing a first portion of dielectric material on the first microelectronic
subsirate;

disposing a second portion of dieleclric material on the second
microelectronic substrate; and

confarming the conductive material to the first and second portions of
dielectric material.

38. The method of claim:37, further comprising:

disposing a first portion of dielectric material on the first miéroelectronic
substrate; '

stacking the second microsleclronic substrate on the first microelectronic
substrate;

disposing a second portion of dielectric material on the second:
microelectronic substrate;

conforming the conductive material to the first and second portions of
dielectric material;

disposing a third partion of dislectric material on the conductive material;

coupling a third connection site to the conductive material with the third
connection site electrically coupled to the first and secand
connettion sites; and |

disposing a volume of flowable conductive material on the third connection
site to provide electrical communication with the first and second
microelectronic substrates.

40, The method of claim 37, further comprising disposing a dielectric
material between the first surface of the first microelectronic substrate and the
second surface of the second microelectronic subsirate and coupling the first and

" second microelectronic substrates 1o each other by adhering the first and second
microelectronic substrates to the dielectric material.
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41,

A method for packaging microelectronic substrates, comprising;

positioning a first microelectronic substrate proximate to a second

microelectronic substrate, the first microelectronic substrate having
a first surface with a first connection site and further having a
second sutface facing opposite the first surfacs, the second
microelectronic substrate having a first surface with a second
connection site and further having a second surface facing opposite

the first surface;

coupling the first and second microelectronic substrates to form a stacked

substrate assembly with the first surface of the first microelectronic
subsirate facing toward the second surface of the second
microslectronic substrate;

connecting the first connection site’to the second connection site with a

conductive connector; and

providing the assembly for connecting to other microelectronic devices

42,

while a planform area of the assembly in a plane generally parallel
to the second surface of the first microelectronic substrate has a
size and shape at least approximately identical to that of the second
surface of the first microslectronic substrate.

The method of claim 41 whereln coupling the first and second

microelectronic substrates includes coupling the first and second microslectronic
~ substrates with the first and Second connection sites facing in generally the same

direction.

43.

The method of claim 41 whereih the first microglectronic substrate

has a planform area larger than a planform area of the second microelectronic
substrate, and wherein providing the assembly for connecting to other
microelectronic devices includes praviding the .assembly without .disposing an

28

g



encapsulating material around an edge of the first microelectronic substrate
between the first and second surfaces of the first microelectronic substrate.

.44.  The method of claim 41, further comprising electrically coupling the
substrate assembly to an external electronic device while an edge of the first
microelectronic substrate between the first and second surfaces of the first

microelectronic substrate js exposed,

45. The method of claim 41 wherein connecting the first and second
connection sites includes sequentially disposing at teast first and second portians
of a conductive materlal on the substrate assémbly to build up a conforming
elongated conductive structure connected between the first and second
connection sites. . ) :

46, A method for packaging microelectronic substrates, comprising:

positioning a first micreelectronic substrate proximate to a second
microelectronic substrate while the first microelectronic substrate
forms at least a portion of a microelectronic wafer, the first
microslectronic substrate having a first surface with a first’
connection site and further having a second surface facing opposite
the first surface, the second microelecironic substrate having a first
surface with a second connection site and further having a second
surface facing opposite the first surface:

coupling the first and second microelectronic substrates to form a stacked
substrate assembly with the first surface of the first microelectronic
substrate facing foward the second surface of the second
microelectronic substrate; _

connecting the first connection site {o the second connection site with a

conductive connector:

-29-

AT



singulating the first microelecironic  substrate  from other first
microelectronic substrates of the microelectronic wafer after
conrecting the first connection site 1o the second connection site;

- “and
electrically connecting the substrate assembly to other microelectronic
devices while edges of the first microelectronic substrate between
~ the first and second surfaces of the first microelectronic substrate

remain exposed.

47. The method of claim 46 wherein coupling the first and second
microelecironic subsirates includes coupling the first and second microelectronic _
substrates with the first and second connection sites facing in generatly the same

direction.

48. The method of claim 486, further comprising electrically coupling the
substrate assembly to an external electronic device while edge of the first
microelectronic. substrate between the first and second surfaces of the first

microelectronic substrate is exposed.

'49. The method of claim 46 wherein connecting the first and second
connection sites includes sequentially disposing at feast first and second portions
of a conductive material on the substrate assembly to build up a conforming
elongated conductive structure connected between the first and second .

cohnection sites,

50. A microelectronic device package, comprising:

a first microelectronic substrate having a first surface with a first connection
site and further having & second surface facing opposite the first
surface;
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a second microelectronic substrate having a first surface with a second
| connection site and further having a second surface facing opposite
the first surface, the second microelectronic substrate being coupled
to the first microelectranic substrate to form a substrate assembly
with the second surface ‘of the second microelectronic substrate
facing toward the first surface of the first microelectronic substrate;
and T
a conformal conductive link coupled between the first and second
connection sites, the conductive link conforming at least generally to
a contour of the substrate assembly immediately adjacent to the
conformal conductive link.

51. The package of claim 50 wherein the first and second connection
sites face in at least approximately the same direction.

52. The package of clalm 50 wherein the conductive link conforms to a
plane at least approximately parallel to the first surface of at least one of the first
and second microelectronic subsirates. '

53. The package of claim 50, further comprising;

a first portion of dielectric material disposed on the first microelectronic
subsfrate; and

a second portion of dielectric material 'disposed an the second
-microelectronic substrate, wherein the conductive material conforms
1o the first and second partions of dielectric material.

54, The package of claim 50, further comprising: ,
a first portion of dielectric material disposed on the first microelectronic
subsfrate;
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a second poriion of dielectric material disposed on the second
microelectronic substrate, wherein the conductive material conforms
to the first and second portions of dieleciric material;

a third portion of dielectric material disposed on the conductive material;

a third connection site coupled to the conductive material and the first and
second connection sites; and '

a volume of flowable conductive material disposed on the third connection
site to provide electrical communication with the first and secand

microelectronic substrates.

55. The package of claim 50 wherein the first microelectronic substrate
has an exposed edge between the first and second surfaces,

~

56. The package of claim 50, further comprising a dielectric material
disposed on the first microelectronic substrate and wherein the conductive
structure conforms to a contour of the dielectric material.

57. The package of claim S0 wherein the first microelectronic substrate
has a first planform area in the plane of the second surface of the first
microelectronic substrate and wherein the second microelectronic substrate has a
second planform area in the plane of the second surface of the second
microelectronic substrate, with the setond planform area less than the first

planform area.

58. The package of claim 50, further comprising a dielectic material
disposed between the first surface of the first microelecironic substrate and the
second surface: of the second microelectronic substrate, the first and second
microelectronic substrates being adhered ta the dielectric material.
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59. The package of claim 50, further comprising an intermediate
structure connected between the first and second microelectronic substrates.

60. The package of claim 50, further comprising an adhesive film
disposed between the first and second microelectronic substrates.

61. The package of claim 50 wherein the conductive fink includes an
elongated conductive structure that exends in three orthogonal directions
between the first and second cannection sites.

62. The package of claim S0 wherein the conductive link is non-self-
suppoarting.

63. The padgage of claim 50 whe}ein the first microelectronic substrate
includes an SRAM device and the second microelectronic substrate inciudes a

flash memory device.

64. The package of claim 50 wherein the conductive link is a first

conductive link, and wherein the package further comprises: '

a third microelectronic substrate coupled to the second microelectronic
substrate, the third microelectronic substrate having a first surface
with a third conneclion site, the third microelectronic subsirate
further having a second surface facing opposite the first surface, the

_ second surface of the third microelectronic subsirate facing toward
thé first surface of second microelectronic substrate; and
sequentially disposed first and second portions of a second conductive fink
disposed on the substrate assembly and extending between the
third connection site of the third microelectronic substrate and the
second connection site of the second microelectronic substrate. -
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65. A microelectronic device package, comprising:
a first microelectronic subsirate having a first surface with a first connection

site and further having a second surface facing opposite the first

surface;

-a second microelectronic substrate having a first surface with a second

connection site and further having a second surface facing opposite
the first surface, the second microelectronic substrate being coupled
{o the first microelectronic substrate with the second surface of the
second microelectronic substrate facing toward the first surface of
the first microelectronic substrate; and

a conductive link coupled between the first and second microelecironic

66.

substrates, the conductive link including a first portion of a
conductive materiéi disposed on at least one of the first and second
connection sites, the conductive link further including a second
portion of a conductive material sequentially disposed on the first
portion to link the first connection site fo the second connection site.

The package of clairn 65 wherein the conductive link conforms to at

least one of the first microelectronic substrate and a dielectric material disposed

on the first microelectronic substrate.

67. The package of claim 65 wherein the conductive link conforms fo a
plane at least approximately parallel to the first surface of at least one of the first

and second microelectronic substrates.

68. The package of claim 65, further comprising:
a first portion of dielectric material disposed on the first microelectronic

substrate;
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a second portion of dielectric material disposed on the second
microsiectronic substrate, wherein the conductive material conforms
1o the first and second portions of dieleciric material;

a third portion of dielectric material disposed on the conductive material;

a third connection site coupled to the conductive material and the first and

second connection sites; and
a volume of flowable conductive material dispased on the third connection
site to provide electrical comimunication with the first and second

microelectronic substrates,

69. The padcége of claim 65 wherein the first microelectronic substrate
has an exposed edge beiween the first and second surfaces.

70. The package of dlaim 65, further comprising a dielectric material
disposed between the first surface of the first microelecfranic substrate and the
second surface of the second microelectronic substrate, the first and second.
micraelectronic substrates being adhered to the dielectric material.

71. The package of claim 65, further comprising an adhesive film
disposed between the first and second microelectronic substrates.

72. The package of claim 65 wherein the conductive link includes an
elongated conductive structure that extends in three orthogonal directions.
between the first and second connection sites. ’

7 The package of claim 65 wherein the conductive link is non-self-
supporting.
|
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74. A microelectronic device assembly, comprising:

a wafer having a plurality of non-singulated first microelectronic substrates,
each first microelectronic substrate having a first surface with a first
connection site and further having a second surface facing opposite
the first surface; '

a plurality of second microelectronic substrates each having a first surface
with a second cornnection site and further having a second surface
facing opposite the first surface, the second microelectronic
substrates being coupled to the first microslectronic substrates whilte
the first microelectronic subsirates are non-singulated, and wherein
the first surface of each first microelécti'enic substrate faces toward
the second surface of a comresponding one of the plurality of second
microelecironic subsirates; and

a conduciive link connected between the first and second connection sites.

75. The assembly of claim 74 wherein the conductive fink conforms to a

contour defined by the cogpled first and second microeledtronic substrates.

76, The assembly of claim 74 wherein the conductive link includes first
and second sequentially deposited conductive portions.

77. The package of claim 74 wherein the first and second conneclion
sites face in at least approximately the same direction.

78. The package of claim 74, further comprising:

a first portion of dielectric material disposeﬁ on the first microelectronic
substrate; i

a second portion of dielectric .material disposed on the second
microelectronic substrate, wherein the conductive material conforms
to the first and second portions of the dielectric material;
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a third portion of dielectric material disposed an the conductive material;

a third connection site coupled to the conductive material and the first ang
second conneclion sites; and

a volume of flowable conductive material disposed on the third connection
site to provide elecirical communication with the first and second

microelectronic substrates,

79. The package of claim 74 wherein the first microelectronic substrate
has an exposed edge between the first and second surfaces.

80. The package of claim 74, further comprising a dielectric material
disposed beiween the first surface of the first microelectronic subsirate and the
second surface of the second microelectronic substrate, the first and second
microelectronic substrates being adhered io the dielectric material. '

'81.  The package of claim 74, further comprising an adhesive film
disposed between the first and second microelectronic substrates.

82. The package of claim 74 wherein the conductive link includes an
elongated conductive structure that extends in three orthogonal diredlions
between the first and second connection sites.

83, The package of claim 74 wherein the conductive fink is non-self-
supporting. '

84. A microelectronic device package, comprising:
a first micraelectronic subsirate having a first surface with a first connection
site and further having a second surface facing opposile the first

surface;
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a second microelectronic substrate having a first surface with a secong
connection site and further having a second surface facing opposite
the first surface, the first microelectronic substrate being attached to
the second microelectronic subsirate with the first surface of the first
microelectronic substrate facing the second surface of the second
microelectronic substrate and the first and second connection sites
facing in at least approximately the same direction to define a
microelectronic device assembly, wherein a planform area of the
assembly in a plane generaily paraflel to the second suace of the
first microelectronic substrate- has a size and shape at least
approximately identical to that of the second surface; and

a conductive link between the first and second connection sltes.

85. The package of claim 84 wherein the conductive link conforms fo at

least one of the first surface of the first microeledmnic subsirate and a material
disposed on the first surface of the microelectronic substrate.

86. The package of claim 84 wherein the first and second connection
sites face in at least approximately the same direction.

87. The package of claim 84, further comprising:

a first portion of dielectric material disposed on the first microelectronic
substrate;

a second portion of dieleclric material disposed on the second
microelectronic substrate, wherein the conduclive material conforms
to the first and second portions of dielectric material;

a third portion of dielectric material disposed on the conductive material;

a third connection site coupled to the conductive material and the first and

second connection sites; and
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a volume of flowable conductive material disposed an the third connection
site to provide electrical communication with the first and second

microelectronic substrates.

88. The package of claim 84 wherein the first microelectronic substrate
has an exposed edge beiween the first and second surfaces, -and wherein the
package further comprises a microelectronic device extemnal to the assembly and
electrically coupled to the assembly while the edge is exposed.

89. The package of claim 84, further comprising d dielectric material
disposed between the first surface of the first microelectronic substrate and the
second surface of the second microelectronic substrate, the first and second
microglectronic substrates being adhered to the dielectric material.

80. The package of claim 84, further comprising an adhesive film
disposed between the first and second microelecironic substrates.

91. The package of claim B4 wherein the conductive link includes an
elongated conductive structure that extends in three orthogonal directions
between the first and second connection sites,

g2. The package of claim 84 wherein the conductive link is non-self-
supporting.

93. An electronic device, comprising:

a hausing; and
a microelectronic device package positioned within the housing, the

microelectronic device package including:
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a first microelectronic substrate having a first surface with g
first connection site and further having a second
surface facing opposite the first surface;

a second microelectronic substrate having a first surface with
a second connection site and further having a second
surface facing opposite the first surface, the second
microelectronic substrate being coupled to the first
microelectronic substrate fo form a substrate assembly
with the second surface of the secoﬁd microelectronic
substrate facing foward the first surface of the first
microelectronic substrate; and

a conformal conducdtive fink coupled between the first and
second connection sites, the conductive link
conforming at least generally to a contour of the
substrate assembly.

04 " The device of claim 93 wherein the conductive link includes first and
second portions of sequentially deposited conductive material.

95.  The device of claim 93 wherein the packaged microelectronic device
forms at least a part of a processor.

96. The device of claim 93 wherein the packaged microelecironic device

forms at least a part of a memory.
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