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MULTI-SUBSTRATE MICROELECTRONIC PACKAGES AND METHODS FOR 

MANUFACTURE 

BACKGROUND 

The present invention relates generalfy. to multi-substrate microelectronic 
packages, such as stacked microefectronic substrate packages. and me1hods for 

manufacturing such packages. Conventfonal packaged semiconductor products 

typicsUy include a microeledronJc die at least partially surrounded by a protective 

encapsulant The die within the encapsufant is eJedricaJly oonneoted to external 
tennfnafs accessible from outside the encapsulant for coupling the die to other 
microelectronic components. The coupled microelectronic components cao be 

housect In a computer, terecommunfcation device, or other consumer or indusfrial 

electronic product. 

As the size of the electronic prod~ds into which the miaoelectronic 

pac:kages are Incorporated has decreased, it has become necessary to decrease 

the ~ize Of the packages. One approach to reducing the size of the 

microelectronic packages is to stack one die on top of another within the package, 

which reduces the total pfanform area or footprint occupied by the two dies. The 
stacked dies within the package are then electricany comected to each other with 

wire bonds. One drawback with this approach is that wire-bonding the dies can 

place stresses on the dies that can ultimately cause the dies to fall. Another 

drawback is that the wire bonds can break loose from the dies. SUH another 
drawback is that signals may travel too slowly between the dies, due to the length 

of the wire bonds. Yet another drawback is that the fndividual dies can be difficult 

to handle during the stacking and bonding operation. due to the relatively small 

size of the dies. 
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SUMMARY 

The present invention is directed toward multi-substrate microelectronic 

packages and methods for fonning such packages. A method in accordance with 
. one aspect of the invention includes positioning a first microerectronic substrate 
proximate to a second microelectronic substrate and coupring the microelectronic 
substrates to form a substrate assembly. Each microelectronic substrate has a 

first surface 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 microefectronic substrate faces toward the second surface of the second 
miaoelectronic substrate. The method can fUrther Include sequentially disposing 

at feast first and second portions of a conductive material on the substrate 

assembly to build up a conductive sbUctUf9 Connected between the connection 
sites of the miaoolectronlc substrates. 

In a further aspect of the fnvention, a plurality of second miaueJectronic 
substrates can be attached to a corresponding pfuraUty of first microelectronic 
substrates while the first microelectronic substrates are attached to each ·other to 
define at least a portion of a mieroeleclronic wafer. Conductive material can then 
be sequentially disposed to connect connection sites of the first microelectronJc 
substrates with connection sites of the second miaoelectronic substrates. The 
resuttJng substrate assemblies are then separated from each other. 

The invenUon is also directed toward a microelectronic devic'e package. In 

one aspect of the invention, the device package can Include a first microelectronic . 
substrate having a flrst surface with a first connection site, and a second surface 

facing opposite the first surface. The package can further incfude a second 

microelectronic substrate having a first surface with a second connection site and 
a second surface facing opposite the first. surface. The second miaoelectronic 
substrate can be coupfed to the first microelectronic substrate with the second 
surface of the second microelectronic su~strate 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 Jeast generally 
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to a contour of the substrate assembly immediately adjacent to the conformar 

conductive link. lo a further aspect of the ln\/ention, an adhesive film can be 

disposed between the first and second microelectronic substrates. In still a 

further aspect of the invention, the frrst miaoelectronic substrate can have an . 

exposed edge· between the first and second surfaces. In yet a further aspect of 

the invention, the microelectronic device pacl<age can be positioned in the 

housing of an electronic device. 

BRIEF DESCRIPTION OF lliE DRAWINGS 

Figures 1A-G illustrate process steps for disposing a connection structure 

between tWo slacked microelectronic substrates hi accordance with an 

embodiment of the invention. 

Figures 2A~ illustrate process steps for coupling the connection structUre 
to extemalfy accessible terminals in accordance with an embodiment of the 

invention. 

Figure 3 is an illustration Of an assembly having stacked microelectronic 

substrates adhesively attached to each other in accordance with an embodiment 

of the invention. 

Figure 4 Is a partially schematic illustration . of an assembly having three 

stacked microelectronic substrates in accordance with another embodiment of the 

invention. 

·Figure 5 is an illustration of an assembly having stacked microelectronic 

substrates in accordance with stiD another embodiment of the invention. 

Figure 6 is a partially schematic illustration Of microelectronic substrates 

.stacked upon each other and electrically connected at the wafer level prior to 

singulating the microelectronic substrates. 

DETArLED DESCRIPTION 

The present disclosure describes methods and apparatuses for stacikiog 

microelectronic substrates. The term ''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 fn the following description and In Figuras 1A-6 to 

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 befow. 

Figures 1A-G schematically Ufustrate a process for electrically connecting 

two stacked microelectronic substrates in accordan~ with an embodiment of the 

in\lentlon. Beginning with Figure 1A, a first microefectronic substrate 120 can 

include a first surface 121, a second surface 122 facing opposite from the first 

surface 121, and edges 126 positioned between the first surface 1Z1 and the 

. second surface 122. Tue first surface 121 can include first connecti.on sites 123, 

such as bond pads, which are exposed at the first surface 121 and which are 

connected to miaoelectronic structures within the first microetectronic substrate 

120. 

In Figure 1B, a passivation layer 124, such as a polymer, nitride and/or 

oxide layer, Is disposed on the first surface 121 of the fl~ mfcroeleclronic 

substrate 1_20. The passivatioo fayer 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 1C, a first dielectric material 125, sueh as 

a dielectric layer, can be disposed on the passivation layer 124. The first 

dielectric material 125 can eJeetrically isolate features of the first microelectronic 

substr~e 120 from stiuctures disposed on the first microelectronic substrate 120 

fn subsequent steps, as described below. The first dielectric material 125 can 

also provide an adhesive connection between the first miaoelectronic substrate 

120 and a second microelectronic substrate. 

ln one embodiment the first dielectric material 125 can include an SU..S 

resist material available from IBM of New York. New York. a BCB dielectric 



material available from Dow Chemical Co. of Midland. Michigan, andlor a PIX . 
polyimide available from Hitachi Chemlcal of Tokyo, Japan. In other 
embodiments, the first dielectric material can inciQde other compositions. In any 
of these embodiments, the first dielectric material 125 can be applied in a printing 

encapsulation form, for example, according to a stencil-like process available from 
Sanyo Rec Co .• Ltd. of Osaka, Japan. Optionally, the fnt dielectric material 125 
can also be. spin-coated onto the first miaoelectronic substrate 120. In any of 

these embodiments. the first Cf101ectric material 125 can be a pofymeric, therrnoset 

material. .While the first diefecfric material 125 ls still tacky, It can receive and . . 
attach to a second microefectronic ~ubstrate, as deS(:l')bed below. 

· As shown in Figure 10, a second microelectronic substrate 130 can be 

dfsposed on and attached to the ftrst microelectronic substrate 120 to fonn an 
assembly 111. The second microel~ctronic substrate 130 can have a first surface 
131, a second surface 132 facing 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. planfonn area of the second microeleQtronic substrate 
130 can be smalfer than that of the first mlcroelectronic substrate 120 so that the 
second rniaoeledronic substrate 130 does not cover the first connection sites 

123. Jn other embodiments, the second miaoeJectronic substrate 130 can have 
other shapes that arrow electrical connections to be made to the first connection 
sites 123. In any of 1hese embodiments, the first dielectric material 125 can be 
fully cured after the second microelectronic substrate 130 fs attached and bond 
pad via holes in the fJrst dielectric material 125 are exposed or opened, as 

described below with reference to Figure 1F. Then, a passivation. layer .134 can 
be disposed on the first surface 131 of the second microelectronic substrate 130 
to protect the second mia-oeleclronic substrate 130 during subsequent pro~ssing 

steps. 

Jn one aspect of _this embodiment. the first dielectric material 125 can 

provide for electrical isolation between the first microelectronic substrate 120 and 
' 
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the second microeJectronic substrate 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 microelectronlc substrate 120, and the second surface 132 of 

the second microelectronic substrate 130. In other embodiments. the second 

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

miaoelectronic substrate 120 with other structures. such as adhesive films. as 

descnbed below with reference to Figure 3, 

Jn one embodiment, the first microelectronic substrate 120 can include an 

SRAM memory chip and the second miaoelectroni4'.! substrate 130 can include a 

flash memory ch~p. In other embodfments, the first and second microelectronic 

substrates 120, 130 can include other devices. such as processor devices. Jn 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 handlfng and/or reducing signal transmission times 

between the devices. 

As shown in Figure 1E, a second dielectric material 135 (such as sificon 

dioxide or silicon nihide) can be disposed on the assembly 111 to extend over the 

first dielectric material 125 on the first microelectronic substrate 120, and over the 

passrvation layer 134 .on 1he second microelectronic substrate 130. In one 
embodiment, two or more process steps may be combined to dispose the second 
dielectric material 135 (and atso the first dielectric material 125). For example, 

dielectric material ·having a first viscosity can be disposed with a liquid 

encapsulation dispensing machine {ie .• dispensed through needles} to fir! 
underlying gaps, such as gaps between neighboring first miaoetectmoic 

substrates on a wafer. Then additional dielectric material having a different 

Viscosity can be dispensed in a spin-coating or spray coating process. In any of 

the foregoing embodiments, the materials and/or process steps can be selected 

and/or mocflfied as desired in a manner known to those of ordinary skin in the 

relevant art. For example, lhe dielectric materials and process steps can be 



selected to produce a selected rate and amount of shrinkage upon curing, and/or 

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 fanned in the assembly 111. For example, the 

first apertures 136a can extend through the second dielectric material 135 and the 

ftrSl dielectric material 125 provide access to the first connection sites 123 of the 

first microefectronic substrate 120. The second apertures 136b can extend 

through the second dielectric material .135 and the passivation layer 134 to the 

second connection sites 133 of the second microeJectronic substrate 130. fn one 

aspect of this embOdirnenti the apertures 136 can be fonned wlth conventionaf 

single or dual damascene photolilhographic processes. Alternatively, other 

techniques can be used to foon the apertures 136. 

As shown schematicarly in Figure 1G. the assembly 111 can be aJJgned 

with a disposing apparatus 160 that disposes a conduoUve 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 embodiment, the conductive material 

161 can be disposed using a physical vapor deposition process. Altemativery, the 

disposing apparatus 160 can employ a chemical vapor deposition process, a 

sputtering process, or another type of depos"dion process. In any of these 

foregoing embodiments. the conductive material 161 can be sequentially 

disp6sed on the assembly 111 to build up a connection structure 140. For 

example, the conductive matei'iat 161 can be disposed In a continuous process 

with a first portion of the conductive matertal 161 disposed on the exposed 

surface of the assembly 111, a second portion disposed on the first portion, a . 
thifd portion disposed on the second portion and so on until the connection 

structure 140 attains an appropriate thickness. Accordingly, the resulting 

connection structure can include a series of elongated conductive links that 

confonn to the surface on which the conductrve matei:ia1 161 is disposed1 and 



extend in up to three orthogonal directions to connect the first connection sites 
123 locq(ed in one plane with the second connection sites 133 located in another 

plane. In a further aspect of this embodiment. the connection structure 140 can 

be self supporting. Alternatively, the connection structure 140 can be non-self­

suppcirting1 and can be supported by the structure on which ft is disposed. 

Figures 2A-E illus.trate further steps for processing. the assembly 111 

described above wJth reference to Figures 1A-G in accordance with an 
embodiment of the invention. For example. as shown in Flgure 2A. a third 

dielectric material 112 (such as a photoimagable, organic dielectric) can be 

disposed on the connection structure 140 to provide for electricar 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 desaibed above with reference to the second dielectric material 135 

and the first dielectric material 125 or, alternatively the third dielectric material 

112 can be disposed with a print encapsuJatron process. Alternatively, any of the 

foregoing dielectric materials can be disposed with other techniques or 
processes. AB shown in Figure 28, apertures 113 can be fanned in the third 

dielectric materiaJ 112 to provide access to the connection structure 140. For 

example. the apertures 113 can be etched in the third dJelectrJc material 112. 
Altematlvely, the apertures 113 can be formed by other methods. In any·of these 
embodiments, the apertures 113 can be filled with a conductive material in a 

manner generally similar to that described above with reference to Figure 1 G to 
form assembly comection sltes 114, as shown in Figure 2C. The. assembly 
connection sites 114 can provide eJectricaJ communication to and from both the 

first microelectronic substrate 120 and the second microelectronic substrate 130 

via the connection structure 140. 

As shown in Figure 20, a fourth dielectric material 115 can be disposed on 
the assembly 111, ineluding the connection sites 114, to protect the assembly 
111. As shown in Figure 2E1 portions of the fourth diefectric material 115 aligned 

with the connection sites 114 can be removed, and a flowable conductive material 
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116, such as solder, can be disposed on tile assembly connection srtes 1-14 to 

fonn solder balfs or other tenninal structures. Jn one aspect of this embodiment, 

the connection sites can have a wetting layer formed from materials such as gofd 

or a nickel-gold alfoy to readily receive the ffowable conductive material 116. 

Accordingly, the assembly 111 and the flowabfe conductive material 116 can 

define a package 110 that provides for electrical communication between the 

microelectronic substrates 12B and 130 and other microelectronic devices or 

circuit elements, such as a printed circuit board 180 or other device, shovm 

schematically fn Figure 2E. The package 110 (along with other clra.tit devices) 

can be positioned in a housing 181 {also shown schernatically in Agure 2E) of an 

electronic product. When the first microelectronic substrate 120 is a biased 

device. the package 11 o can further include a protective layer 117. such as a 

porymer film, to Isolate the first mia-oelectronic substrate 130 from the external 

environment. When the first mla'Oelectronic substrate 120 is unbiased, the 

protective film 117 can be eliminated. 

One feature of an embodiment of the package 11 O 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 co~uctive path 

between the first connection 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 

140 can be shorter than a corresponding wire bond coupled between the first 

connection sites 123 and the second connection sites 133. AccOrdingly, the 

length of time required fu transmit slgnals 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 11 O is that. the 

connection structure 140 can extend in an orderly fashion In up to three 

orthogonal directions, in a manner generally similar to that employed for lines and 

V'Jas within a semiconductor 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 

positioned at any arbitrary location on the second microelectronic substrate 130 

without ttie risk of having wire bonds cross over and contact each other. Crossed 

wire bonds can cause a short Circuit in the first microelectronic substrate 120 

and/or the second microelectronic substrate 130. 

still a further advantage of an embodiment of the package 11 o is that the 

oonneetion structure 140 can form a reliable electrical bond with the first 

connection 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·bondlng techniques in which-a wire-bonding tool typically exerts 

a downward and/or ratetal 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 microelectronic substrate 120 can remain exposed 

after the package has been completed and at the time the packag~ is connected 

to other devices or circuits because the package 11 o (and in particular, the edges 

126) need not be encapsulated. An advantage of this feature is that th~ overall 

planfonn area or footprint of the package 11 O can be at least approximately 

identical to the planform area or footprint of the first mlcroelectronic substrate 120. 

Accordingly, the footpri".lt of the package 11.0 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 microelectronic substrate 120 supporting a second 

mlcroelectronio substrate 130 in accordance with another embodiment of the 

invention. In one aspect of this embodiment, the package 310 can include an 

adheslve film '337 positioned between the second surface 132 of the second 

microelectronic substrate 130 and the passivation layer 124 of the first 

microelectronic substrate 120. Accordingly, the first dielectric materiat 125 
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(Figures 1 C-2E) can be eliminated. In one aspect of thiS embodiment, the 

adhesive film 337 can be attached first to the second microelectronic substrate 

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 fitm 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 skifl in the art) to withstand the chemical and elevated 

temperature 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 potyimlde or other high temperature, 

chemJcally stable material can be spin-coated or otherwise applied onto the 

second microelectronic substrate 130 at the wafer levef, i.e., when the second 

microelectronic substrate 130 is still joined to other microelectronic substrates to 

form a wafer or a portion of a wafer. The applied material can then be soft-baked 

(generally similar to a partial cure) so that it retains its adhesive properties. A 

high temperature tape can the~ be laminated ·10 the wafer and fbe wafer can be 

diced to. form individual secoiid microelectronic substrates 130, which are then 

attached to corresponding first microeledronlc substrates 120 with the appJied 

matertal. 

Figure 4 is a partially schematic, cross-sectional side view of a package 

410 that includes a first microele~nic substrate 120, a second mlcroelectronic 

substrate 130, and a third mia-oelectronic substrate 470 stacked one upon the 

other in accordance with another embodiment of the invention. In one aspect of 

this embodiment, each of the microelectronic substrates can be connected to the 

microelectronic substrate below with an adhesive film 437, In a manner generally 

simiJar to that described above with reference to Figure 3. Altematively1 the 

microelectronic substrates can be connected with a dielectric material, in a 

· manner generally similar to that described above with reference to Figures 1 C-0. 

In either embodiment, the package 410 can include a conductive structure 440 

that links the first connection sites 123 of the first microelectronic substrate 120 
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with the second connection sites 133 of the second mfcroefectronic 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 proVfde communfcation to the 

microelectronic substrates in a manner generally similar to that described above. 

In stiH further embodiments, th& package 41 O can fnclude more than three 

microelectronic substrates stacked upon eaCh other. 

Figure 5 is a partiaUy schematic. cross-sectional side view of a package 

510 having a first microelectronic substrate 120 supporting a second 

microelectronlc substrate 130 with an adhesive film 337 i~ accordance with yet 

another embodiment of the invention. tn one aspect of this embodiment, the 

package 516 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. ln one 

aspect of this embodiment. the connection structure 540 can inclµde a first 

transverse portion 541a connected to the first connection site 123. Tue 

connection structure 540 can further include a first upright portion 542a extending 

upwardly from the first transverse portion 541 a, a second upright portion 542b 

extending upwardly from the second comection site 133, and a · second 

transverse portlon 541 b extending transversely between the first and second 

upright portions· 5428. 542b. In an alternate embodjment, the first transverse 

portion 541a can be eliminated, and the first upright portion 542a can be coupled 

directly to ·the first connection 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

definabte polymer, such as an su..a product, available from IBM of New York, 

New York. The connection structure 540 can accordingly be disposed on the 

package 51 O by techniques such as sputtering, chemical vapor deposition, 

physical vapor deposition, or other techniq~es. 
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The connection structure 540 can further incrude links 515 to 

corresponding connection sites 514 that support flowable conductive material 

elements, 116, such as solder balls. The finks 515 can be disposed in a sing re or 

dual damascene process on one or more passivation layers 524 (two are shown 

in Figure 5 as passivation layers 524a. 524b). Accordingly, the flowabJe 

conductive material 116 can provide for electrical communication to the 

microelectronic substrates 120 and 130 within the package 51 O. 

~n one aspect of an embodiment of the package 51 o 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 51 O desaibed above with reference to Figure 5 Is 

that it can be simpler and/or less expem;lve to manufacture.. Conversely, an 

advantage of embodiments described above with reference to Figures 1A-3 is that 

the greater number of transverse and vertical segments can be used to route 

more complex _paths between the first connection sites 123 and the second 

connection sites 133. 

Figure 6 is a partfally 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 rnicrnelectronic 

substrates 120 can be fo(med in a microelectronic wafer 650 and can remain 

attached to each other at the wafer level (i.e., "unsingulated") while a 

corresponding plurality of second mictoelectronic substrates 130 are attached 

and electrically coupled to each of the first mlcroelectronlc substrates 120. In one 

aspect of this embodiment, the second mJcroelectronic su~trates 130 can be 

attached to the first microelectronic substrates 120 by wet processing directly on 

the microelectronic wafer 650 in a manner generally similar to that described 

above with reference to Figures 1 C-D. 

In other embodlments, the second microelectronic substrates 130 can be 

attached to the first miaoelectronic substrates 120 with other techniques. For 
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example, the second microelectronic substrates 130 can be attached to the first • 

microelectronic substrates 120 with an adhesive film in a manner generally similar 

to that described above with reference to Figure 3. One feature of the adhesive 

film is that ft can be individually applied to each second microelectronic substrate 

130 independently of the otner second microelectronic substrates. Accordingly, 

each unit of the adhesive film will be smaller than en adhesive dielectric layer 

applied to the entire wafer 650. An advantage of this feature is that, to the extent 

the adhesive film shrinks at alt during processing, each unit of adhesive film will 

shrink Jess than a dielectric layer covering the entire wafer 650. Another 

advantage is that If the adhesive film· · shrinks or otherwise changes 

oharaderistics, the change can have an effect that is limtted to the interface 

between a sl.ngle first microelectronic substrate 120 and a single second 

microelectronlc substrate 130. 

In any of the foregoing embodfments described above with reference to 

Figure s. each first microelectronic substrate 120 can be electrically coupled to 

the corresponding second microelectronic substrates 130 with conformal 

conductive structures generally similar to those desaibed above with reference to 

Figures 1 A-5. In an altematlve embodiment. the first microelectronJc substrates 

120· can be electrically coupled to the second microelectronic substrates 130 with 

wire bonds. As d~cnbed 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 confonnai connection str-uctur~ fn certain cases. For 

example, wire bonding can be less expansive to apply when the connections 

between the first and second microelectronic substrates 120, 130 are relatively 

few and/or relatively simple. 

Jn any of the foregoing embodiments described with reference to Figure 61 

• the first microelectronic substrates 120 can be separated or '1singulated'' from 

each other and from the microelectronic wafer 650 after the second 

microelectronic substrates 130 have been attached and electrically connected to 
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the corresponding first microelectronic substrates 120. Accordingly, the . 

slngulated packages produced by this process can appear generatly similar to 

any of those described abo~e with reference to Figures 2E and 3-5. AJtern~tivefy, 

the singulated packages can have other arrangements with at feast one 
I 

microelectronic substrate stacked on another. 

One advantage Of connecting the second microefectronic substrates 130 to 

the first microelectronic substrates 120 at the wafer level is that the process can 

be completed more quickly and more efficiently than connecting the 

microelectronic substrates after they have been singulated. Another advantage is 

that the mi(:t'Oelectronic wafer 650 can stabilize the.first rnicroefectronic substrates 

120 so that the connections made to the first microelectronic substrates 120 can 

be more precise. robust and/or reliable than if the second microelectronic 

substrates 130 were attached after the first mlcroelectronlc substrates 120 had 

been singulated. 

From the foregoing, it will be appreciated that specific embodiments of the 
• 

Invention have been described herein for purposes of illustration, but that "Various 

mocflflcatfons may be made without deviating from the spirit and scope of the 

invention. Accordingly, the invention is not limited except as by the appendtid 

claims. 
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CLAIMS 

I/We claim: 

1. A method for packaging microetectronlc substrates, comprising: 

positioning a first miaoelectronic substcate proximate to a second 

miaoetectronic substrate, the first microelectronic substrate having 

a first surface with a first connection site and further having a 

second surface facing oppos~ the first surface, 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 microelectronic substrate to the second microelectronic 

substrate to fonn a substrate assembly with the first surtace of the 

first mlcroeJectronic substrate facing toward the second surface of 

the second mlcroetectronlc 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 mlcroelectronlc substrate. 

2. The method of claim 1, further comprising: 

disposing a first portion of dielectric material on the first microetectronio 

substrate; 

disposing a second portion of dielectric material on the second 

microelectronic substrate; and 

confonning the conductive material to the first and second portions Of 

dielectric material. 
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3. The method of clairn 1, further comprising: 

disposing a first portion of dielectric material. on the first microelectronic 

substrate; 

stacking the second mtcroelectronic substrate on the first microelectronic 

substrate; 

disposing a second portion of dielectric material on the second 

microelectronic substrate; 

conforming the conductive materiar to the first and second portions of 

dielectric material; 

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

coupling a third connection sfte to the conductive. material with the third 

connection 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 

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 ctaim 1 wherein the first microelectronic substrate is 

one Of a plurality of first microelectronic substrates, the second microelectronic 

substrate is one a plurality of second microelectronlc substrates, and the . 
connection structure is one of a plurality of connection structures. and wherein the 

mettiod further comprises: 

whUe the first microelectronic substrates are attached to each other to 

define at least a p~rtion of a microelectronic wafer, coupling each of 

the plurality of second microelectronle substrates to a corresponding 
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one of the plurality of first microelectronic substrates to form a 

plurality of substrate asseml:>lies; 

for each substrate assembly, sequentially disposing portions of the 

conductive material to build up one of the conductive structures 

· connected be~n the frrst and second connection sites of each 

substrate assembly; and 

separating the substrate assemblies from each other. 

6. The method of claim 1, furt~r comprising electrically coupling the 

substrate assembly to a microelectronic device extemal to the assembly while at 

least one edge of the first microelectronic substrate is exposed. 

1. The method of claim 1, further comprising disposing a dielectric 

materlal on the first microelectronfc 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 farst planform area in 

the plane of the second surface of the fir&t microelectronlc 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 ptanfonn area less than 

the first planform area. 

9. Tue method ·of claim 1, further comprising disposing a dielectric 

material between the first surface of the first microelectronic substrate and the 

second surf ace of the second microelectronic substrate and coupling the first and 

second microelectronic substrates to each other by adhering the first and second 

microelectronic substrates to the dlelactrlc material. 
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1 o. The method pf ciaim 1 wherein coupling the first · and second 

microelectronic substrates includes conneding the first and second 

microelectronic substrates to an intennediate structure • 

. 11. The method of claim 1, further comprising disposing an adhesive 

film on tile second microelectronfc substrate and contacting the adhesive film with 

the first miaooJectronlc substrate to adhere the second microelectronic substrate 

to the first microelectronic substra~e. 

12. The method of claim 1 wherein ·disposing the conductive. material 

Jncludes disposil?Q the conductive material to form an elongated conductive 

structure that extends in three orthogonal directions between the first and second 

connection sites. 

13. The method of claim 1 wherein disposing the conductive material 

Includes disposing a non-self-supporting conductive material between the first 

and second connedion sites. 

14. The method of claim 1 wherein disp0sing the conductive material · 

includes depositing the conductive material by sputtering. chemicaJ vapor 

deposiUon or physical vapor deposition. 

15. The method of claim 1, further .cornprJslng selecting the first 

microelectronic substrate to include an SRAM device and selecting the second 

microelectronic substrate to include a flash memory device. 

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

conducti'/e material, and wherein the method further comprises: 

coupling a third microelectronic substra~e· to the second microelectronic 

substrate, the third microelectronic substrate having a first surface 

-19-

11111111 If 111111111 llltl 111111 
* C L II S * 



with a third connection site. the third microelectronic substrate 

further having a second surface facing opposite the first sutface, the 

second surface of the third microelectronlc substrate facing toward 

the first surface of second microelectronic substrate; and 

sequentially disposing 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 thJrd 

microelectronic substrate and the second connection site of the 

second microelectronic substrate. 

17. A method for packaging microelectronic substrates, c:OmprisJng: 

positioning a first mlcroelectronlc 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 surface facing opposite the first surface, 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 microelectronic substrate to the second microelectronic 

substrate to tonn a substrate assembly with the first surface of the 

first microelectronic substrate facing toward the second surfaca of 

the second microelectronic substrate; and 

e1eetrically connecting the first and second connection sites by disposing a 

conductive materfal on the substrate assembly between the first and 

second connection sites and conforming the conductive material at 

least generally to a contour of the substrate assembly immediately 

adjacent to the conductl"e material. 

1 B. The method of claim 17 wherein coupling the first· and second 

microel~lc substrates includes coupling the first and second microelectronio 
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substrates With the first and second connection sites facing in at least 

approximately the same direction. 

19. The method of clalm. 17 wherein electrically conne~ing the first and 

second connection sites includes conforming the conductlve material to a contour 

defined by a dieJectric material on the fl~ surface ¢ at feast one of the first and 

second microelectronfc substrates. 

20. The method of claim 17, further comprising disposing at least one 

dielectric material on the first and second miaoelectronic substrates to fonn a fitst 

layer portion adjacent to the first mia-oetectronic substrate and a second layer 

portion adjacent to the second microelectronic substrate, and conforming the 

conductive material to the first and secondiayer porticins. 

21. The method of claim 17, further comprising disposing a generally 

non-conductive material on the second surface Of the first microelectronic 

substrate. 

22. The method of cfaim 17 Wherein disposing the oonductiVe matenar 

includes sequentially disposing at least first and second portions of the 

· conductive materiaJ on the substrate assembJy to build up a conductive structure 

connected between the first connection site of the f"irst microeledmnic substrate 

and the second connection site of the second microelectronic substrate. 

23. The method of claim 17. fu'lher comprising: 

disposing a first portion Of dielectric material on the first microelectronic 

substrate; 

stacking the second microelectronic substrate on the first microelectronic 

substrate: 
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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 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 

disposing a volume of flowable conductive material on the third connection 

site to provide electrical communication with the first and second 

microelectronic substrates. 

24. The method of claim 17 wherein the first microelectronic substrate 

includes one of a plurality of first microelectronic substrates, the second 

microelectronic substrate includes one a plurality of second microelectronic· 

substrates, and the connection structure ls one of a plurality of connection 

structures, and wherein the method further comprises: 

while the first microelectronic substrates are attached to each other to 

define at least a portion of a microefectronic wafer, coupling each of 

the plurality of second microelectronic substrates to a corresponding 

one of the plurality of first microelectronic substrates to foon a 

plurality of substtate assemblies; 

for eaoh si.ibstrate assembly, l!equentially disposing portions of the 

conductlve material to build up one of the conductive structures 

connected between the first and second connecfion 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 second 

microelectronic substrates includes connecting the first and second 

microelectronic substrates to an intennediate structure. 

26. The method of claim 17 wherein disposing the conductive material 

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 method of clalm 17 wherein· disposing the conductive material 

includes disposing a non-serf-supporting conduetive material between the first 

and second connection sites. 

28. A method for packaging mioroeleCtmnic substrates, romprising: 

positioning a plurality of unsinguJatad first microelectronic substrates . 
-proximate to a corresponding plurality of singuJated second 

microeleclronic substrates white the first microelectronic substrates 

are connected to each other to form at least a portion of a 

microelectronic wafer. wherein each first microelectronic substrate. 

has a first surface With a first connection site and further has a 

secon~ surface facing opposite the first surface. and each second 

microelectronic substrate has a first sutface with a second 

connection site and further has a second sudace facing 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 

microelectronic substrate facing fn St least approximately the same 

direction as the first surface of the corresponding second 

microelectronic substrate, and with the second surface of each 



second rnicroelectronic substrate facing toward the first surtace of 

the corresponding first microelectronic substrate; and 

for each substrate assembly, electrically connecting the first connection 

site of the first microelectronic substrate to the second COMeotion 

site of the corresponding second microerectronic substrate with a 

conductive structure. 

29. The method of claim 28 wherein electrfcally 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 conduoti~ structure. 

30. The method of claim 28 wherein electrically connecting the first and 

second connection sites of each substrate S$Sembly Includes confonning the 

conductive structure at least generally to 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 · 

mictoelectronlc subst~te: and 

confonning the conductive material to the first and second portlons of 

dielectric material. 

32. The method of claim 28, further comprising: 

disposing a first portion of dielectric material on the first microelectronic 

substrate; 

stacking the second microeJectronic substrate on the first microelectronic 

substrate: 
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disposing a second portion of dielectric material on the second . 

microelectronic substrate; 

confonning a conductive material of the conductive structure to the first and 

· second portion$ of dielectric material; 

disposing a thJrd 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 

disposing a volume of flowable conductive material on the third connection 

site to provide electrical commt:1nication 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 dielectric material. 

35. The method of claim 28 wherein disposing the conductive structure 

Includes disposing ~e conducHve structure to form an elongated conductive 

structure that extends in three orthogonal 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 connection sites. 
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37. A method for packaging microelectronic substrates, comprising: 

positioning a plurality of unsingulated first microelectronic st.Ulstrates 

proximate to a corresponding plurality of singurated second 

microelectronic substrates while the first microelectronic substrates 

are connected to each other to fonn at least a portion of a 

miaoelectronic wafer. wherein each first mfcroelectronlc 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 

eonnection site and further has a·second surface faoing opposite the 

first surface; 

attaching each second microelectronic substrate to a corresponding one of 

the plurality of first mtcroeledronic substrates to form a plurality of 

substrate assemblies with the first surface of each first 

microelectronic substrate facing in at least approximately the same 

direction as the first surface of the corresponding second 

microelectronic substrate. ~nd with the second ~Ulface of each 

second microelectronic substrate facing toward the first surface of 

the corresponding first microelectronic substrate, and with the first 

and second connection ·sites facing in at least approxlmately the 

same direction~ and 

for each substrate assembly, electrically connecting the first connection 

site of the first rnicroelectronic substrate to the second connection 

site of the corresponding second micraeJectronic substrate by 

sequentially disposing at least first and second portions of a 

conductive material on the substrate assembly to build up a 

conforming elongated condudive structure connected between the 

first and second connection sites, at least a portion Of the conductive 

structure confonnin9 at least generally to a contour of the substrate 

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

disposing a first portion of dielectric materfat on the first microelectronic 

substrate; 

disposing a second portion of dielectric material on the second 

microelectronic substrate; and 

confonning the conductive material to the first and second portions of 

dielectric material. 

39. The method of ctaim137, further comprising: 

disposing a first portion of ~iefectric material on the first microelecltonic 

substrate; 

stacking the second microelectronic 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; 

dfsposing 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 

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 dleJectrfc 

material between the first surface of the first microelectronic substrate and the 

second surface of the .second miaoelectronic substrata and coupling the first and 

· second microelectronic substrates to each other by adhering the first and second 

mieroelectronlc substrates to the dielectric material. 



. 41. A method for packaging microelectronic substrates, comprtsfng; 

positioning a first microelectronic substrate proximate to a second 

microelectronlc substrate, the first microelectronic substrate having 

a first surface with a first connection· site and further having a 

second surface facing oppostte the first surface, the second 

microelectronfc substrate having a first surface with a second 

connection site and further having a second surface facing opposite 

1he first sutface; 

coupling the first and second microeJectronic substrates to form a stacked 

substrate assembly with the first surface af the first mJcroelectronic 

substrate facing toward the seC:ond surface of the second 

microelectronic substrate; 

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

conductive connector; and 

providing the assembly for connecting to other microerectronlc deVices 

whife a pfanfonn 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 1he second 

surface of the first miaoeJectronic substrate. 

42. The method of claim 41 wherein co.upling the first and seoond 

microelectronic substrates includes coupling the first and second microelectronic 

. substrates with the first and second connection sites facing in generaUy the same 

direction. 

43. The method of claim 41 wherein the first microelectronic 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 providing the .assembly without .disposing an 
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encapsulating material around an edge of t~e first microef ectronic substrate 

between· the first and second surfaces of the first microelectronic substrate . 

. 44. The method of claim 41, further comprising electrically c::oupfing the 

substrate assembly to an external electronic device while an edge of the first 

miaoefectronic substrate between the first and second surfaces Of the first 

microelectronlc substrate is exposed. 

45. The method of claim 41 wherein connecting the first and second 

connection sites includes sequentially disposing at feast first and second portjons 

Of a conductive materJal on the substrat~ assembly to build up a conforming 
elongated conductive structure connected between the first and second 

connection sites. · 

46. A method for packaging ·mrcroeleotronic substrates, comprising= 

positioning a first microelectronic substrate proximate to a second 

microelectronic substrate while the first microelectronic substrate 

forms at least a portion of a microelectronic waf~r. the first 

microelectronic substrate having a first surface with a first 

connedlon site and further having a second surface: facing opposite 

the first surface, the second microelectronic substrate having a first 
surface with a second connection· site and further having a second 

surface facing opposite the first surface: 

coupllng the first and second microelectronic substrates to tonn a stacked 

substrate assembly with the first surface of the first microetectronic 
substrate facing toward the second surface Of the second 

mlcroelectronic substrate; 

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

conductive connector: 
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singulating the first microelectronic substrate from other first 

microelectronic substrates of the microelectronic water after 

connecting the fJrSt connection site to 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. Tue method of claim 46 wherein coupling the first and second 

microelectronic substrates includes coupling the first and second microelectronic 

substrates with the first and second connection sites facing in generally the same 

direction. 

48. The method of claim 46. further comprising eleotricafly 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 

mlcroelectronlc substrate Is exposed. 

49. The method of claim 46 wherein connecting the first and second 

connedion sites includes sequentially disposing at least 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 . 

connection sites. 

50. A microelectronic deVice package, comprising: 

a first microelectronic substrate having a first surface with a first COMection 

site and further having a 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 microelectronic substrate to form a substrate assembly 

with the seco.nd surface ·of the second microafectronfc substrate 

facing toward the first surface of the first miaoelectronie substrate; 

and 
a conformal conducUve fink coupled between the first and second 

connection sites, the conductive fink confonntng at least generally to 

a contour of the substrate assembly immediately adjacent to the 

conformal conductive link. 

51. The package of cJaJm 50 whl!rein the first and second connection 

sites face in at least appro;icimately the same direction. 

52. The package of clalm 50 wtlerein the conductive link confonns to a 

plane at least approximately paraHel to the first surface of at least one of the first 

and second microelecironic substrates. 

53. The package Of claim 50, further compnsing: 

a first portion of dfelectric material disposed on the first microelec:tronio 

substrate; and 

a second portion of dielectric material disposed on tile second 

-microelectronic substrate. wherein the conductive material conforms 

to the first and second portions of dielectric ·material. 

54. The package of claim 50, further comprising: 

a first portion of dielectric material disposed on the first miaoelectronic 

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

mlcroelectronic sut>sttate, wherein the conductive material COnfonns 

to the first and second portions of dielecb"iC material; 

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

a third connection site coupled to the conduct.ive 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 second 

microelectronlc 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 SO, 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. 1he package of claim 50 wherein the first microelectronic substrate 

has a first p1anform area in the plane of the second surface of the first 

microelectronic substrate and Wherein the second miaoelectronlc substrate has a 

second pfanform area in the plane of the second surface of the second 

microelectronic sut>strate. W1th the second planform area Jess than the first 

planform area 

58. The package of claim 50, further comprising a dlelectnc material 

disposed between the first surface of the first microelectronic substrate and the 

second surface· of the second microelectronic substrate. the first and second 

microelectronic substrates being adhered tCJ the dielectric material. 
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59. The parikage of claim 501 further comprisfng an intermediate 

structure connected between the first and second mieroelectronic substrates. 

60. The package of claim 50. further comprising an adhesive film 

disposed between the first and second microelectronic substrates. 

61. The package af claim 50 wherein the conductive link includes an 
etongated conductive structure that extends in three orthogonal directions 

between fhe flf5t and second comection sites. 

62. The package of claim SO wherein lhe conductive fink is non-self­

supporting. 

63.: The pa~ of claim 50 wherein the first microelectronic substrate 

includes an SRAM device and the second microelectronic substrate includes 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 connection site, the third microelecfronic substrate 

further having a second surface facing opposite the first surface, the 

. second surface of the third microelectronic substrate facing toward 

the first surface of second microelectronic substrate; and 

sequentially disposed first and second portions of a secohd conductive link 

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 mfctoelectronic substrate. 



65. A microelectronic device package, comprising: 

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

surface; 

· a second miaoelectronic substrate having a first surface with a second 

connection site and further Daving a second surface facing opposite 

the first surface, the second microelectronic substrate being coupled 

to the first microelectronic substrate with the second surface of the 

second mlcroelectronic substrate facing toward the first surface of 

the first microelectronlc substrate; and 

a conductive link coupled between the first and second microelectronic 

substrates, the conducthte link including a first portion of a 

conductive material disposed ·on at least one of the first and second 

connection sites, the conductive link further including a second 

portlan of a conductive material sequentially disposed on the first 

portion to link the first connection site to the second connection site. 

66. The package of daim 65 wherein the conductive link confonns to at 

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

on the first microelectronic substrate. 

67. The package of daim 65 wherein the conductive link conforms to a 

plane at Jeast 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 matertar disposed on the first microelectronic 

substrate; 
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a second Portion of dielectric material disposed on the second 

microelectranic substrate, wherein the conductive material confonns 

to the first and second portions of dielectric material; 

a third portion of dielectric material disposed on fhe 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 second 

microelectronic substrates. 

69. The package of claim 65 wherein the first microelectronic substrate 

has an exposed edge between the first and second surfaces. 

70. The package of claim 65, further comprising a dieJectrlc material 

disposed between the first surface of the first miauelectronic substrate and the 

second surface of the second microeJectronic substrate, the first and second. 

microelectronic substrates being adhered to the dielectric material. 

71. The package of claim 65, further comprising. an adhesive film 

disposed between the first and second miaoelectronic substrates. 

72. The package of claim 65 wherein the conductive link includes an 

elongated conductive structure that extends in three orthogonal directions . 

between the frrst and second connection sites. 

73. The package of claim 65 wherein the conductive fink is non-seJf­

supporting. 
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7 4. A microelectronic device assembly, comprising: 

a wafer having a plurality of non-singulated first microelectronic substrates. 

each first microeJectronic sub~te having a first surface with a first 

connection site and further having a second sUJface facing opposite 

the first sutface: 

a plurality of second miaoefectronic substrates each having a first surface 

with a second connection site and further having a second surface 

facing opposite the first surface, the second microelectronic 

substrates being coupled to the first miaoelectronic substrates while 

the first mieroerectronic substrates are non-singutated1 and Wherein 

the first surface of each first microelectronic substrate faces toward 

the second surface of a corresponding one of the plurality of second 

microeJectronic substrates; anu 
a conductive lint< connected between the first and second connection sites. 

75. The assembly of claim 7 4 wherein the conductive link confonns to a 

contour defined by the coupled first and second mlcroet~ic substrates. 

76. The assembly of claim 7 4 wherein the conductive link includes first 

and second sequentially deposited _conductive portions. 

77. The package of claim 7 4 wherein the first and second connection 

sites face in at least approximately the same direction. 

78. The package of claim 741 further comprisJng: 

a first portion of dielectric material· disposed on the first microelectronlc 

substrate; 

a second portion of di~tectric . material disposed on the second 

microelectronic substrate, wherein the oonductive material conforms 

to the first and second portions of the dielectric material; 
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a third portion of' dielectric material disposed on the conductive material; 

a third connection site roupled to the conductive material a~d the first and 

second connection sites; and 

a volume of flowable conductive material disposed on the third connection 

site to proviae electrical communication with the first and second 

microelectronic substrates. 

79. The package of claim 7 4 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 between the first surface of the first mlcroeJectronie substrate and the 

second surface of the second microelectronic substrate, the first and second 

microelectronic substrates being adhered to 1he dielectric material. 

81. The package of claim 7 4, further comprising an adhesive film 

disposed between the first and second mlcroelectronic substrates. 

82. The package of claim 7 4 wherein the conductive link includes an 

elqngated conductive structure that extends in three orthogonal directions 

between the ftrst and second comection sites. 

~3. The package of claim 7 4 wherein the conductive link is non-self-

supporting. 

84. A microelectronic device package, comprising. 

a first microelectronic substrate having a first surface with a first connection 

site and further having a second surface facing opposite the first 

surface: 
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a second microerectronic substrate having a first surface with a second 

connection site and further having a second surface facing oppasite 

the first surface, the first mlcroelectronic substrate being attached to 

the second microelectronic substrate with the first surface of the first 

microelectronic substrate facing the second surface of the second 

microeledronic substrate and the frtst 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 generally parallel to the second surface of the 

first microeJecironfc substrate· . has. a size and shape at least 

approximately Jdentical 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 confonns to at 

feast one of the first surface of the first microelectmnic substrate 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 841 further comprising: 

a first portion of dielectric material disposed on the first microelactronic 

substrate; 

a second portion of dielectric material disposed on the second 

microelectronic substrate. wherein the conductive material conforms 

to the first ~nd second portions of dierectric 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 fJowable conductive material disposed on the third connection 

site to provide electrical communication with the first and second 

microelectronic substrates. 

aa. The package of claim 84 wherein the first microelectronic substrate 

has an exposed edge between the first and second surfaces, ·and wherein the 

package further comprises a microelectronic device extemal to the assembly and 

electricalJy coupled to the assembly while the edge is eXpOsed. 

89. The package of claim 841 further comprising a' dielectric material 

disposed between the first surface of the first microelectronic substrate and the 

second surface of the second mfcroelectronic substrate, the first and second 

mianeJectronlc substrates befng adhered to the dielectric material. 

90. The package of claim 84, further comprising an adhesive film 

disposed between the first and second microelectronic substrat~s. 

91. The package of claim 84 wherein the conductive. link includes an 

elongated conductive structure that extends in three orthogonal directions 

between the first and second connection sites. 

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

supporting. 

93. An electronic device, comprising. 

a housing; 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 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 t>eing coupled to the first 

miaoelectronic substrate to form a substrate assembly 

with the second surface of the second miaoelectronic 

substrate facing toward the first surface of the first 

microeJectronic substrate; and 

a confonnal conductive fink coupled between the first and 

second connection sites, the conductive link 

confonning at Jeast generally to a contour of the 

substrate assembly. 

94. The device of claim 93 wherein the conductive link includes first and 

second Portions of sequentially deposited conductiYe material~ 

95. The device of daim 93 wherein the packaged microelectronic device 

forms at least a part of a processor. 

96. The device of claim 93 whereil'! the paCkaged microelectronic deVice 

forms at feast a part of a memory. 
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