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(57) ABSTRACT 

A method and apparatus is provided for forming an elec 
tronic assembly Whereby an insulating polymer matrix hav 
ing a plurality of conductor holes is attached to a ?rst 
substrate Wherein the conductor holes align With a corre 
sponding contact array on the ?rst substrate. Subsequently, 
a ?exible, electrically conductive adhesive is provided 
Within the plurality of conductor holes and a solid conduc 
tive material, preferably having a high melting temperature, 
is attached to at least one end thereof. The insulating 
polymer matrix With the electrically conductive adhesive 
and the solid conductive material is then cured at a tem 
perature suf?cient to completely cure the matrix to com 
pletely surround the electrically conductive adhesive, as 
Well as permanently attaching the matrix and conductive 
adhesive to the ?rst substrate and permanently attaching the 
solid conductive material to the conductive adhesive. A 
second substrate may then be attached to the conductive 
matrix structure secured to the ?rst substrate by providing a 
low melting temperature attachment means to the solid 
conductive material attached to the matrix and subsequently 
re?oWing the assembly to form an electronic assembly 
adapted With the capability of reWorkability. 
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CONDUCTIVE ADHESIVE INTERCONNECTION 
WITH INSULATING POLYMER CARRIER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to electronic assem 
blies, and in particular, to electrically and mechanically 
connecting tWo electronic components to form an electronic 
assembly having reduced thermo-mechanical fatigue, While 
also providing the electronic assembly With the ability to use 
existing bond and assembly technologies in addition to 
providing the assembly With reWorkability. 

[0003] 2. Description of Related Art 

[0004] Forming electronic assemblies by electrically con 
necting tWo components such as a multi-layer ceramic 
package or circuit chip to a card, board, or another connector 
is Well knoWn in the art. Such multi-layer electronic assem 
bly formation is referred to in the art as surface mount 
technology Which can include, but is not limited to, solder 
join, ?ip chip, C4, ball grid array and pin grid array. As Will 
be recogniZed, surface mount technology has gained accep 
tance as the preferred means of joining electronic package 
assemblies, particularly in high end computers. 

[0005] Over the years, surface mount technology has been 
accomplished by a variety of techniques such as, for 
example, the use of interposers, soldering techniques, con 
ductive adhesives, and the like. Prior art is directed to using 
thermoplastic interposers, typically a fully cross-linked high 
modulus material With very loW compliance, having a plu 
rality of cure stages for use in surface mount technology 
Whereby the interposer can be positioned betWeen any tWo 
mating surfaces having connector arrays. The interposer 
may be provided With holes Which can be ?lled With solder 
or a conductive adhesive to connect the tWo substrates to the 
interposer. Typically, the interposer is then permanently 
bonded to both components through heat and pressure. 
HoWever, as a result of the interposer comprising a thermo 
plastic polymer, the interposer is typically made of a high 
modulus non-compliant material Which does not alleviate 
CTE mismatch induced strain through material movement. 
The adhesion of the interposer to both electronic compo 
nents of the assembly typically induces a strain gradient 
across the interposer. In an assembly having a strong bond 
betWeen the interposer and the electronic components, the 
interposer may in?uence the CTE related movement of each 
component and thus minimiZe both the difference in material 
movement and the strain, potentially resulting in an elec 
tronic assembly having increased Working life. HoWever, 
such technology relies on strong, typically permanent, bonds 
betWeen the interposer and both electronic components, and 
thereby is not compatible With electronic assemblies requir 
ing or desiring the ability of component reWorkability. 

[0006] In addition to the introduction of interposers for use 
in surface mount technology, numerous solder structures 
have been proposed for surface mounting. Typical surface 
mount processes form solder structures by screening solder 
paste onto conductive pads exposed on the surface of the 
?rst electronic substrate. The solder paste is re?oWed typi 
cally in a hydrogen atmosphere and homogeniZes the pad 
and brings the solder into a spherical shape Which is then 
aligned to corresponding pads on the electronic structure or 
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board to be connected thereto. After alignment, the substrate 
and board go through a re?oW operation to melt the solder 
and create a solder bond betWeen the corresponding pads on 
the substrate and other electronic component. HoWever, 
such soldering techniques produce solder bonds of very 
small height leading to decreased strain absorption capabil 
ity, as Well as costly high temperature re?oWs as a result of 
the double re?oW operations. 

[0007] Semiconductor chips and multilayer ceramic or 
organic electronic components are also joined together by 
Controlled Collapse Chip Connection on a surface of one of 
the electronic components to corresponding pads on the 
surface of the other component. Controlled Collapse Chip 
Connection (C4) is an interconnect technology developed by 
IBM as an alternative to Wire bonding. C4 technology 
provides a more exact and someWhat greater quantity of 
solder to be applied than can be applied through screening. 
In the C4 interconnect technology, a relatively small solder 
bump or solder ball is attached to pads on one of the 
components being joined, therein the conventional chip 
joining technology providing for semiconductor chip and 
ceramic or organic substrates to be attached to each other. 
The electrical and mechanical interconnects are then formed 
by positioning the corresponding pads on the other elec 
tronic component adjacent the solder bumps and re?oWing 
the bumps at an elevated temperature. The C4 joining 
process is self-aligning in that the Wetting action of the 
solder Will align the chip bump pattern to the corresponding 
substrate pads. 

[0008] Further techniques for mechanically and electri 
cally connecting various components in surface mount tech 
nology include providing a module With a ball grid array 
(BGA) of solder balls In such techniques, balls of solder are 
arranged in a predetermined pattern on the module corre 
sponding to a pattern of attachment pads on a substrate, 
typically referred to as a footprint. The solder balls of the 
module may then be aligned to the attachment pads of the 
substrate. Typically, a solder paste may be applied to the 
attachment pads on the substrate to provide the ?ux required 
and also cause the solder balls to adhere to the attachment 
pads to maintaining alignment With the solder balls during 
heating and re?oW of the solder to form the assembly. 

[0009] C4 technology (chip to substrate connection) and 
BGA technology (substrate to board) offer advantages of 
loW cost, high I/O density, loW inductance surface mounting 
interconnection, potentially smaller packages, as Well as 
robust processing steps. HoWever, these area array technolo 
gies are limited by strain absorption due to the alloWable 
diameter of the solder sphere. Typically, C4 bumps are 3-5 
mils in diameter While BGA solder balls are approximately 
20-35 mils in diameter, Whereby the siZe of the bump or 
solder ball determines the ?ne pitch capability, as Well as the 
strain absorption of the interconnect With a coef?cient of 
thermal expansion (CTE) mismatch betWeen the chip and 
substrate, or substrate and board. For example, the CTE 
mismatch may be about 15 ppm/° C. for a glass-ceramic 
module on an FR-4 (?ber-reinforced epoxy) card. 

[0010] During normal operations, the entire module is 
subject to temperature excursions due to the functioning of 
the circuits on the chip, resistance heating of the solder 
joints, the Wiring Within the chip, and the Wiring Within the 
substrate. This heating results in the expansion and contrac 
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tion of all of these components as temperatures rise and fall. 
Chips are primarily comprised of silicon, Which has a 
coef?cient of thermal expansion in the range of about 3.0 
ppm/° C. The corresponding substrates to Which the chips 
are joined are typically made of ceramic or organic mate 
rials, Which have coef?cients of thermal expansion in the 
ranges of about 3 to about 7 ppm/° C. and about 12 to about 
20 ppm/° C., respectively, While the corresponding printed 
circuit board typically has a coefficient of thermal expansion 
in the ranges of about 15 to about 22 ppm/° C. As a result, 
the chip and the substrate, and substrate and card expand and 
contract at different rates during thermal cycling. This 
mismatch places stresses on the solder joints, and over time 
results in the fatigue of the solder joints. Eventually, con 
tinual stress causes cracks to propagate completely across 
the solder joints leading to electrical failure of the electronic 
module. 

[0011] Multilayer ceramic electronic components are also 
joined to printed circuit boards using high melt columns in 
place of the spheres Which are joined to the corresponding 
metal pads on the surface of each component With a loWer 
melting solder. Column grid array (CGA) technology per 
mits greater strain absorption than conventional BGA due to 
the increased joint height, While simultaneously alloWing the 
capability of ?ner pitch. Thus, the greater strain absorption 
of CGA technology provides for a more reliable and extend 
able electronic assembly than those assemblies formed by 
conventional BGA technologies. HoWever, CGA technology 
is typically used on larger substrates that require an inter 
connection that can Withstand a greater amount of strain. 
Furthermore, CGA adds considerable cost, electrical prop 
erties are compromised, and manufacturing complexities are 
increased as a result of solder columns being easily bent 
during handling thus requiring special precautionary mea 
sures during processing. 

[0012] Prior art is also directed to the use of conductive 
adhesives for joining components in surface mount technol 
ogy. Over the years, conductive adhesives have replaced the 
use of conventional soldering material, such as PbSn, in 
solder structures to join electronic components together in 
surface mount technology. HoWever, it has been recogniZed 
that conductive adhesives are not as mechanically strong as 
solder joints causing failure under certain mechanical shock 
conditions When used as electrical interconnections. Con 
ductive adhesive bonds, Which typically have a silver ?ller, 
are not a metallurgical bond as formed by the solder joints 
and thus are not as strong as the solder joint bond. Further 
problems associated With conductive adhesive joints in 
electronic packaging include an increased contact resistance, 
oxidation of silver ?akes, and silver migration may occur 
With temperature humidity and bias. Also, the formation of 
metal oxide, hydroxide, and other corrosion byproducts at 
the interface betWeen a conductive adhesive and the metal 
bonding surface may compromise both the electrical and 
mechanical stability of the adhesive bonds, and thus the 
performance and reliability of the resultant electronic assem 
bly. 

[0013] As prior art is directed to surface mount technology 
for connecting tWo components together to form an elec 
tronic assembly including the use of interposers, soldering 
techniques, and conductive adhesives, such techniques have 
their corresponding problems as discussed above. Thus, as 
surface mount technology progresses, and smaller electronic 
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assemblies are required, a need continues in the art to 
provide improved methods and surface mount technologies 
for mechanically and electrically connecting tWo compo 
nents together to form an electronic assembly having 
enhanced reliability. 

[0014] Bearing in mind the problems and de?ciencies of 
the prior art, it is therefore an object of the present invention 
to provide an apparatus and method of connecting tWo 
components to form an electronic assembly having the 
structural stability of an interposer, While having greater 
absorption of CTE mismatch induced strain, With the exact 
attachment location capability as provided With BGA tech 
nologies in combination With greater strain absorption than 
conventional BGA technologies. 

[0015] It is another object of the present invention to 
provide an apparatus for forming an interposer structure 
betWeen tWo interconnected substrates of an electronic mod 
ule to enhance the mechanical and electrical integrity and 
reliability of the module. 

[0016] A further object of the invention is to provide 
electronic modules having solid conductive joints With 
enhanced mechanical strain absorption and reliability. 

[0017] Another object of the present invention is to pro 
vide a circuit board capable of receiving different chip 
modules at each chip module receiving site. 

[0018] It is yet another object of the present invention to 
provide an electronic component assembly or module made 
using the method and apparatus of the invention. 

[0019] Another object of the invention is to provide 
improved surface mount technology for use in connecting 
smaller multi-chip modules having structural stability With 
greater strain absorption for a more reliable electronic 
assembly. 

[0020] Still another object of the present invention is to 
provide an electronic component assembly or module hav 
ing reducing silver migration. 

[0021] It is another object of the present invention to 
provide a circuit board Which provides reWorkability 
betWeen the joined substrates. 

[0022] Yet another object of the present invention is to 
provide an electronic component assembly having reduced 
thermo-mechanical fatigue. 

[0023] Another object of the invention is to provide an 
electronic component assembly With the ability to use exist 
ing bond and assembly technologies. 

[0024] Still other objects and advantages of the invention 
Will in part be obvious and Will in part be apparent from the 
speci?cation. 

SUMMARY OF THE INVENTION 

[0025] The above and other objects and advantages, Which 
Will be apparent to one of skill in the art, are achieved in the 
present invention Which is directed to, in a ?rst aspect, a 
method for electrically connecting tWo components by pro 
viding an insulating matrix With a plurality of conductor 
holes. Preferably, the insulating matrix comprises a polymer 
insulating matrix With the plurality of conductor holes 
formed in the insulating matrix to match corresponding 
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contact arrays of the ?rst and second substrates on ?rst and 
second surfaces of the insulating matrix. The plurality of 
conductor holes may be formed by laser ablation, mechani 
cal punching, drilling, or may be provided Within the insu 
lating matrix as-formed by injection molding or transfer 
molding techniques. 

[0026] The insulating matrix may comprise a loW modulus 
insulating matrix comprising a loW modulus material 
selected from the group consisting of silicone, silicone 
epoxy, urethane, and ?exible epoxy. Alternatively, insulating 
matrix may comprise a high modulus insulating matrix 
comprising a high modulus material selected from the group 
consisting of epoxy, polysulfone, and polyimide siloxane. 
The insulating matrix may also comprise a B-staged ther 
moset insulating matrix or a thermoplastic insulating matrix. 
The insulating matrix may then be aligned With the ?rst 
substrate, Whereby the plurality of conductor holes on a ?rst 
side of the matrix align With contact arrays on the ?rst 
substrate. 

[0027] A conductive material, preferably a conductive 
adhesive, is then provided Within the plurality of conductor 
holes. By providing the conductive material into the con 
ductor holes in the matrix, the insulating matrix provides 
structural support to the conductive material Within the 
plurality of conductor holes. The conductive material may 
comprise a ?exible, loW modulus conductive adhesive, or a 
high modulus conductive adhesive. In the present invention, 
preferably the insulating matrix and the conductive adhesive 
comprise similar materials thereby the conductive adhesive 
absorbing a CTE mismatch strain of the electronic assembly. 

[0028] Subsequently, a solid conductive material is 
attached to an end of the conductive adhesive Within the 
conductor holes in the insulating matrix. Preferably the solid 
conductive material comprises a solid conductive metal 
material. In the present invention, the solid conductive metal 
material may comprise copper, brass, nickel, tin, gold, lead, 
and combinations thereof. Furthermore, the solid conductive 
metal material may be a variety of contacts including a pin, 
cone, stud, ball, and disk. In attaching the solid conductive 
material to the conductive adhesive a portion of the solid 
conductive material may be provided Within the plurality of 
conductor holes in the matrix. In the preferred embodiment, 
the a portion of about 25% to about 75% of the solid 
conductive material may be provided Within the plurality of 
conductor holes. 

[0029] Once the solid conductive material is positioned in 
alignment With the conductive adhesive, a conductive matrix 
structure is then formed. The conductive matrix structure 
comprises the insulating matrix completely surrounding the 
conductive adhesive Which has attached thereto the solid 
conductive material. The conductive matrix structure may 
then be permanently secured to the ?rst substrate by heating 
the conductive matrix structure to a temperature suf?cient to 
completely cure the conductive matrix structure and perma 
nently bond the same to the ?rst substrate. After the con 
ductive matrix structure is permanently secured to the ?rst 
substrate, the connection of the resultant assembly adapted 
With reWorkability may be formed by connecting the struc 
ture to a second substrate. The ?rst substrate having attached 
thereto the insulating matrix With the solid conductive 
material attached to the conductive material may be secured 
to the second substrate by an attachment means Which 
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adapts the resultant electronic assembly With reWorkability. 
In the preferred embodiment of the present invention, the 
attachment means comprises a solder material Which adapts 
the resultant electronic assembly With reWorkability While 
simultaneously maintaining substrate integrity. 

[0030] In yet a further aspect, the present invention is 
directed to an electronic assembly made by the method as 
described above and further beloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] The features of the invention believed to be novel 
and the elements characteristic of the invention are set forth 
With particularity in the appended claims. The ?gures are for 
illustration purposes only and are not draWn to scale. The 
invention itself, hoWever, both as to organiZation and 
method of operation, may best be understood by reference to 
the detailed description Which folloWs taken in conjunction 
With the accompanying draWings in Which: 

[0032] FIG. 1A is a cross sectional vieW of an insulating 
matrix of the present invention having a plurality of con 
ductor holes traversing therethrough Wherein the conductor 
holes are provided vertically to a horiZontal planar surface of 
the matrix. 

[0033] FIG. 1B is a cross sectional vieW of an alternate 
embodiment of the insulating matrix of the present invention 
having a plurality of conductor holes Wherein the conductor 
holes traverse therethrough the matrix at a variety of angles. 

[0034] FIG. 2 is a cross sectional vieW of the insulating 
matrix of FIG. 1A attached to a ?rst substrate on a ?rst 
surface of the matrix. 

[0035] FIG. 3 is a cross sectional vieW of the insulating 
matrix of FIG. 2 attached to the ?rst substrate having a 
?exible, electrically conductive adhesive provided therein 
the plurality of conductor holes. 

[0036] FIG. 4 is a cross sectional vieW of the insulating 
matrix of FIG. 3 having a solid conductive material, such as 
a solder ball, attached to the ?exible, electrically conductive 
adhesive on a second surface of the matrix Wherein the 
conductive matrix structure is cured to permanently attach 
the conductive matrix structure to the ?rst substrate. 

[0037] FIG. 5 is a cross sectional vieW of the insulating 
matrix of FIG. 4 Wherein the combined conductive matrix 
structure permanently attached to the ?rst substrate is then 
attached to a second substrate using an attachment means, 
such as a eutectic solder, Which provides the resultant 
assembly With the ability to be reWorked. 

[0038] FIG. 6 is a cross sectional vieW of an alternate 
embodiment of the present electronic assembly Wherein the 
solid conductive material comprises a plug Which is secured 
to the second substrate by a solder to form the resultant 
assembly provided With reWorkability. 

DESCRIPTION OF THE PREFERRED 

EMBODIMENT(S) 
[0039] In describing the preferred embodiment of the 
present invention, reference Will be made herein to FIGS. 
1-6 of the draWings in Which like numerals refer to like 
features of the invention. Features of the invention are not 
necessarily shoWn to scale in the draWings. 
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[0040] Manufacturers of printed circuit boards typically 
have to Work With a selection of chip modules having 
different con?gurations of electrical connectors as Well as 
different arrangements of the electrical connector footprints 
for connection to the corresponding contacts on the printed 
circuit boards. As used herein, the terms “contact arrange 
ment” or “connector arrangement” refers to the pattern of 
the individual connectors or contacts, including the number 
and location of such contacts or connectors. As used herein, 
the term “contact con?guration” or “connector con?gura 
tion” refers to the type of physical and electrical connector 
utiliZed betWeen the chip module and the printed circuit 
board, for example, pin grid arrays (PGA), ball grid arrays 
(BGA), micro BGAs (denser than typical BGAs), column 
grid arrays (CGA) or direct die attachment. As used herein 
and above, the terms “reWorkability,”“reWorked,” or 
“reWor ” refer to the ability of disassembling, removing, 
disconnecting, and/or separating tWo components from each 
other, While maintaining component integrity, for subse 
quent reattachment of at least one of such components to 
another component. 

[0041] The present invention discloses a method and appa 
ratus for connecting tWo substrates together to form an 
electronic assembly using an electrically conductive adhe 
sive enclosed Within an insulating polymer matrix, Wherein 
the matrix is permanently bonded to a ?rst substrate With the 
electrically conductive adhesive bonded to the electrical 
contacts on the ?rst substrate, While the electrically conduc 
tive adhesive on the second side of the matrix is directly 
attached to a solid conductive material for attaching the 
matrix to a second substrate. Preferably the electrically 
conductive adhesive is an uncured electrically conductive 
adhesive, even more preferably an uncured electrically con 
ductive adhesive paste, Which is then cured in contact With 
the ?rst substrate, insulating matrix and solid conductive 
material. 

[0042] In forming the present electronic assembly, the 
insulating polymer matrix is provided With a plurality of 
through-holes Which are ?lled With the electrically conduc 
tive adhesive, thereby the matrix completely enclosing and 
surrounding the electrically conductive adhesive. In the 
preferred embodiment, the insulating polymer matrix encas 
ing the electrically conductive adhesive is permanently 
secured on only one side of the matrix to a ?rst substrate. 
The second side of the matrix is attached to a second 
substrate, Wherein the attachment is adapted With the ability 
to be reWorked. In doing so, a solid conductive material is 
attached to the electrically conductive adhesive Which is 
exposed on the second side of the matrix. The electrically 
conductive adhesive is completely enclosed Within the 
matrix, thereby preventing and/or avoiding oxidation of the 
electrically conductive adhesive from the environment out 
side the insulating matrix. The solid conductive material is 
then secured directly to the second substrate by an electri 
cally conductive attachment means as knoWn and used in the 
art, preferably by an electrically conductive eutectic solder 
thereby securing the matrix to the second substrate to 
mechanically and electrically form the electronic assembly. 
Thus, the electronic assembly formed is provided With the 
ability to be reWorked on one side of the assembly. In the 
present invention, reWorkability is desired on only one side 
of the assembly to facilitate removal of the module and all 
interconnecting materials used to form the assembly during 
the reWork process. In an alternate embodiment, the result 
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ant electronic assembly may be provided With reWorkability 
on both sides of such assembly in accordance With the steps 
of the present invention for providing an assembly With 
reWorkability. 
[0043] The present invention Will be better understood by 
the description of the preferred embodiment beloW and the 
illustrations in FIGS. 1-6. In the preferred embodiment of 
forming the electronic assemblies of the present invention, 
?rst and second substrates are provided for making a con 
nection betWeen the tWo substrates to form the resultant 
electronic assembly. In forming the electronic assembly, the 
?rst substrate may comprise a multi-layer ceramic package, 
organic package, and the like; While the second substrate 
may comprise a card, board, another connector, and the like. 
In the present invention, the ?rst and second substrates may 
be provided With similar contact or connector arrangements 
as Well as similar contact or connector con?gurations of 
their corresponding connection array pads. Alternatively, the 
?rst and second substrates may be provided With differing 
contact or connector arrangements, as Well as differing 
contact or connector con?gurations of their corresponding 
connection array pads. 

[0044] In connecting the ?rst and second substrates in the 
present invention, an insulating matrix 10, having a ?rst 
surface 16 and a second surface 18, is provided for posi 
tioning therebetWeen the ?rst and second substrates. See 
FIGS. 1A-B. The insulating matrix 10 is further provided 
With a plurality of conductor holes 14 Whereby the insulating 
matrix 10 provides structural and/or mechanical support to 
a ?exible, electrically conductive adhesive Which is pro 
vided into the conductor holes 14 in the matrix. In the 
preferred embodiment, the insulating matrix 10 preferably 
comprises an insulating polymer carrier comprising a loW 
modulus material having a modulus ranging from about 100 
psi to about 100,000 psi, more preferably ranging from 
about 500 psi to about 25,000 psi, including loW modulus 
thermoset materials including silicone, silicone epoxy, ure 
thane, ?exible epoxy, and the like, or alternatively loW 
modulus thermo plastic materials including epoxy, polysul 
fone, polyimide siloxane, and the like, Whereby the material 
selected has mechanical properties similar to the polymer 
material of the ?exible, electrically conductive adhesive 
provided subsequently into the conductor holes Within the 
insulating matrix. The insulating matrix of the present 
invention may be formed by conventional techniques as 
knoWn and used in the art including, for example, injection 
molding or transfer molding With the plurality of holes 
formed during fabrication, or alternatively forming a solid 
insulating matrix and subsequently forming the holes in the 
matrix by mechanical or laser drilling of the solid matrix, or 
other knoWn techniques used in the art. The insulating 
matrix may preferably be formed to a thickness ranging 
from about 2.5 mm to about 0.1 mm. HoWever, as Will be 
recogniZed by one skilled in the art, the thickness and the 
insulating matrix material may be varied according to 
knoWn thicknesses and materials for achieving a desired 
level of adhesion to a substrate or alternatively to in?uence 
the strain absorption. 

[0045] Preferably, the loW modulus polymer material of 
the insulating matrix comprises a partially curable, or “B 
Stage” cure, polymer thermoset material Wherein the poly 
mer material is cured to a sufficient point at Which the 
insulating matrix is able to be handled and processed With 
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out being completely cured. In using a partial cure or “B 
Stage” cure polymer material for forming the insulating 
matrix of the invention, the matrix may be subsequently 
provided With a plurality of holes 14 corresponding to 
receiving pads, i.e. contact or connector arrangements and 
con?gurations on their corresponding connection array pads, 
on the ?rst and second substrates for forming the electronic 
assemblies of the invention. See FIGS. 1A-B. Furthermore, 
the loW modulus polymer insulating matrix material of the 
present invention preferably does not require metal ?llers for 
conductivity as it is preferably the insulating portion of the 
resultant electronic assembly. 

[0046] In the embodiment Wherein the insulating matrix 
10 has been formed as a solid matrix, the insulating matrix 
may subsequently be provided With the plurality of holes 14 
Which traverse therethrough the insulating matrix 10 as 
illustrated in FIGS. 1A-B. The plurality of holes may be 
formed by conventional techniques including, laser ablation, 
mechanical punching, drilling, and the like to a variety of 
diameters including for example, to diameters ranging from 
about 10 mils to about 35 mils. The use of the partially 
curable, “B Stage” state material of the insulating matrix 
alloWs the matrix to be easily provided With the plurality of 
conductor holes 14. As illustrated in FIGS. 1A-B, in forming 
the plurality of conductor holes, the holes traverse through 
the matrix in an array corresponding to matching receiving 
connection array pads, having similar, or alternatively dif 
fering, contact or connector arrangements and con?gura 
tions, on the attachment surfaces of both the ?rst and second 
substrates. Thus, the plurality of conductor holes 14 may be 
formed vertically in relation to the planar, horiZontal sur 
faces of the matrix 10, or may be provided at a variety of 
angles as illustrated in FIG. 1B, and still further, the 
plurality of holes may be provided in shapes, patterns, and 
angles as knoWn and used in the art of forming electronic 
assemblies Wherein a ?rst component for forming the assem 
bly may have different con?gurations of electrical connec 
tors as Well as different arrangements of the electrical 
connector footprints for connection to the corresponding 
contacts on the second component of the resultant assembly. 
Alternatively, the insulating matrix 10 may be provided With 
the plurality of holes 14 as-formed as discussed above by 
techniques as knoWn and used in the art. 

[0047] In the preferred embodiment, the holes in the 
partially cured polymer matrix 10 may be punched in an 
array and con?guration matching the contact array and 
con?guration on a bottom surface of a chip carrier package 
to a corresponding contact array and con?guration on an 
organic card such as ?berglass reinforced epoxy, for 
example. See FIGS. 1A-B, and 6. As discussed above, the 
contact arrays may be the same on the ?rst and second 
substrates, or alternatively the ?rst and second substrates 
may having differing contact connection arrays and con?gu 
rations, therein requiring the conductor holes 14 Within the 
insulating polymer matrix 10 to be formed in a variety of 
shapes, diameters, angles, and the like. 

[0048] Alternatively, the insulating matrix may comprise 
an insulating matrix directly and permanently attached to the 
?rst substrate as-formed. In such an embodiment, the insu 
lating matrix may comprise a material including silicone, 
urethane, silicone epoxy, and the like, Whereby the insulat 
ing matrix is formed by techniques as knoWn and used in the 
art including injection molding or transfer molding tech 
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niques. In forming such an insulating matrix, the ?rst 
substrate may be incorporated into the molding operation 
Whereby the insulating matrix material is provided over the 
substrate Whereby the matrix, preferably having the plurality 
of conductor holes as-formed or as-molded, is formed over 
the ?rst substrate and then cured to directly and permanently 
attach the insulating matrix onto the ?rst substrate of the 
electronic assembly. 

[0049] Alternatively, the insulating matrix of the present 
embodiment may be made by an injection molding or 
transfer molding techniques and subsequently applied to the 
?rst substrate With the plurality of holes aligned With the 
connection contact array on the bottom of the ?rst substrate 
using an insulating adhesive such as room-temperature 
vulcaniZer, epoxy, and the like. In such an embodiment, the 
insulating adhesive material may be fully cured prior to 
addition of the conductive adhesive into the system, or 
alternatively it may be left uncured yet tacky for mechanical 
adhesion of the insulating matrix. 

[0050] In the preferred embodiment, after the conductor 
holes 14 have been provided Within the B staged insulating 
polymer matrix 10, the insulating matrix is attached to the 
?rst substrate 20. Preferably, the B staged insulating poly 
mer matrix 10 is ?rst positioned or aligned With the ?rst 
substrate 20 by knoWn techniques Wherein the plurality of 
holes 14 are aligned to the connection contact array on a 
bottom surface of the ?rst substrate. More preferably, the B 
staged insulating polymer matrix 10 is aligned With a chip 
carrier package Wherein the plurality of holes 14 are aligned 
to the connection contact array on a bottom surface of the 
chip carrier package. The B staged insulating matrix may be 
heated to a temperature ranging from about 70° C. to about 
250° C., or alternatively to a temperature sufficient to affect 
full cure of B staged insulating polymer matrix 10 thereby 
permanently attaching the insulating polymer matrix 10 to 
the ?rst substrate, and subsequently providing the conduc 
tive adhesive and a solid conductive material attached 
thereto the adhesive and further curing the matrix. HoWever, 
in the preferred embodiment, the B-staged insulating matrix 
is not fully cured until the conductive adhesive and a solid 
conductive material have been attached thereto at least one 
end of the conductive adhesive Within the holes in the 
matrix. 

[0051] In the preferred embodiment of the present inven 
tion, as illustrated in FIGS. 3-4, the B staged insulating 
polymer matrix 10 is aligned to the connection array on the 
?rst substrate, then ?lled With the electrically conductive 
adhesive, next provided With a solid conductive material 
Which is attached directly to the second end of the electri 
cally conductive adhesive Within the holes 14 on the second 
side of the matrix, and subsequently fully cured. See FIG. 
3. The plurality of conductor holes may be ?lled With a 
?exible, electrically conductive adhesive having substan 
tially the same modulus as the material of the insulating 
matrix. In the preferred embodiment, both the insulating 
matrix and the conductive adhesive comprise substantially 
similar loW modulus materials having mechanical properties 
similar to each other Wherein both preferably have a modu 
lus ranging from about 100 psi to about 100,000 psi, more 
preferably ranging from about 500 psi to about 25,000 psi. 
The ?exible conductive adhesive may comprise a loW modu 
lus material including silicone, silicone epoxy, epoxy, ure 
thane, and the like. Therein, the loW modulus material of the 
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insulating matrix permits the CTE mismatch generated 
strain of the resultant assembly to be taken up by the 
?exibility of the loW modulus conductive adhesive, thereby 
not transferring strain to the second substrate, such as a 
card-side solder joint. The ?exibility of both the conductive 
adhesive and insulating matrix permit the interconnect 
assembly to move corresponding to the expansion and 
contraction of the joined substrates. With the ?exible mate 
rials, the stain energy is by material movement and fractures 
are not induced in the material or in the card-side joint. Thus, 
the loW modulus of both the ?exible, electrically conductive 
adhesive and the insulating matrix of the present invention 
corresponds to increased compliance, ?exibility, and 
enhanced reliability of the resultant assembly. 

[0052] In an alternative embodiment, both the insulating 
matrix and the ?exible, electrically conductive adhesive 
comprise substantially similar high modulus materials hav 
ing mechanical properties similar to each other Wherein both 
preferably have a modulus ranging from about 100,000 psi 
to about 2,000,000 psi, more preferably ranging from about 
750,000 psi to about 1,250,000 psi. In such an embodiment, 
the insulating matrix and the electrically conductive adhe 
sive may comprise material including epoxies, polyimides, 
and the like. In the present invention, in using high modulus 
materials for both the insulating matrix and the electrically 
conductive adhesive provides the resultant electronic assem 
bly With enhanced reliability through the strong bonding of 
the high modulus materials, to form a composite surface 
With graded CTE thereby reducing overall mismatch 
betWeen components. In doing so, the high modulus mate 
rials of both the insulating matrix and the adhesive provides 
strong bonds betWeen the matrix and the ?rst substrate, the 
matrix and the conductive adhesive, and the conductive 
adhesive and the solid conductive material attached thereto 
While providing the resultant assembly With the capability of 
reWorkability. In attaching a second substrate to the solid 
conductive material an attachment means is used Wherein 
the attachment means has a loWer melting point temperature 
in comparison to the solid conductive material. Thus, the use 
of high modulus materials of both the matrix and the 
adhesive in the present invention provides the assembly With 
stronger bonds in comparison to loWer modulus materials to 
further diminish the CTE mismatch betWeen the ?rst and 
second substrates, such as a chip to a substrate, or a substrate 
to a card or board. Further, in using a high modulus 
conductive adhesive having a higher adhesive strength, the 
amount of high modulus conductive adhesive used can be 
adjusted to accommodate the strain imparted on the sub 
strates. 

[0053] In yet another embodiment of the present inven 
tion, the insulating matrix and the ?exible, electrically 
conductive adhesive may comprise combinations of the high 
modulus materials and the loW modulus materials as 
described above. Thus, the matrix may comprise a loW 
modulus insulating matrix While the electrically conductive 
adhesive comprises a high modulus electrically conductive 
adhesive. Alternatively, the matrix may comprise a high 
modulus insulating matrix While the ?exible, electrically 
conductive adhesive comprises a loW modulus ?exible, 
electrically conductive adhesive. In such embodiments, the 
resultant assembly is still provided With the advantage of 
reWorkability as the second substrate is attached to the solid 
conductive material via an attachment means Which is easily 
removed, therein easily separating and/or detaching the 
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second substrate from the combination of the matrix per 
manently attached to the ?rst substrate While maintaining the 
component integrity. Such an embodiment provides the 
advantages of enhanced moisture resistance, adhesion, ther 
mal stability, as Well as enhanced reliability of the resultant 
assembly. 
[0054] As illustrated in FIG. 4, preferably the conductive 
adhesive 30 material may be provided Within the plurality of 
conductor hole 14 in the insulating polymer matrix 10 by 
techniques as knoWn and used in the art including, for 
example, screening or dispensing the conductive adhesive 
material into the holes 14. The conductive adhesive material 
30 may be provided Within the plurality of conductor holes 
14 to at least ?ll the holes 14, or in a suf?cient amount Which 
leaves enough space for a solid conductive material to be 
subsequently positioned Within a portion of the conductor 
holes 14 to directly contact the conductive adhesive 30 and 
sideWalls of the holes, thereby plugging the conductor holes 
14 on the second surface 18 of the matrix 10. See FIG. 4. 
Wherein the conductive adhesive material ?lls the conductor 
holes 14 and extends over the second surface thereof, the 
surface of the matrix may be cleaned of the excess conduc 
tive adhesive 30 by techniques as knoWn and used in the art, 
including mechanical cleaning, for example. In the present 
invention, the insulating matrix 10 both protects the con 
ductive adhesive from the environment outside the insulat 
ing matrix, as Well as provides structural support to the 
conductive adhesive Which is bonded directly to a contact 
array on a ?rst substrate on the ?rst surface 16 of the 
insulating matrix 10 and the solid conductive material on the 
second surface 18 of the insulating matrix 10. 

[0055] Subsequently, as illustrated in FIGS. 4-6, a solid 
conductive material 40, such as a metal conductive material, 
is positioned Within the conductor holes 14 on the second 
surface 18 of the matrix 10 such that a portion of about 25% 
to about 75%, preferably about 40% to about 60% of the 
solid conductive material 40 directly contacts the conductive 
adhesive 30 Within the conductor holes 14 in the insulating 
matrix 10. Thereby, that portion of the solid conductive 
material 40 inserted into the holes 14 ?lls any gaps betWeen 
the conductive adhesive 30, the insulating matrix 10, and the 
solid conductive material 40 as illustrated in FIGS. 4-6. 
Preferably, the solid conductive material 40 is placed in 
direct contact With the conductive adhesive prior to com 
pletely curing the B-staged matrix to permanently bond the 
matrix to the ?rst substrate. In providing a portion of the 
solid conductive material 40 Within the conductor holes 14, 
the resultant electronic assembly is provided With enhanced 
reliability, While maintaining standard processing capabili 
ties. Alternatively, the solid conductive material 40 may be 
?ush With the bottom surface of the matrix thereby plugging 
the plurality of conductor holes, thus not extending Within 
the plurality of conductor holes. 

[0056] In the present invention, the solid conductive mate 
rial 40 may comprise a variety of metal materials including 
solder, copper, brass, lead, tin, PbSn alloys, and the like, as 
Well as a variety of metal shapes including a ball as 
illustrated in FIGS. 4-5, a disk as illustrated in FIG. 6, a 
stud, a pin, a cone, and the like. Preferably, the solid 
conductive material 40 comprises a solder material Which is 
positioned into the conductor holes to a depth ranging from 
about 2 mils to about 30 mils, thereby the insulating matrix 
completely surrounding the preferred ?exible, electrically 
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conductive adhesive, as Well as portions of the solder 
material Which is directly in contact With the conductive 
adhesive. More preferably, the solid conductive material 40 
comprises either pure lead, or alternatively a solder termed 
a binary solder having a high melting point Which is higher 
in comparison to a melting point temperature of an attach 
ment means for joining the conductive matrix structure to a 
second substrate in a subsequent step. A speci?c alloy Which 
is preferred because of its demonstrated effectiveness is a 
solder contains about 10% by Weight tin and the balance, 
about 90%, essentially lead. In connecting or securing the 
solid solder material to the conductive adhesive, the solid 
solder is attached directly to the conductive adhesive. Thus, 
in the preferred embodiment, a suitable electrical path is 
formed in the conductor holes 14 of the insulating matrix to 
electrically interconnect a chip carrier package to a organic 
card, for example. 

[0057] Alternatively, the solid conductive material 40 may 
comprise a shape and siZe corresponding to the shape, siZe 
and diameter of the conductor holes on the second surface of 
the insulating matrix. Furthermore, in attaching the solid 
conductive material 40 to the conductive adhesive 30 Within 
the conductor holes 14 in the insulating matrix 10, some of 
the conductive adhesive 30 Within the conductor holes may 
be displaced outside of the conductor holes onto the second 
surface 18 of the matrix 10, thus requiring cleaning of the 
matrix surface by techniques such as mechanical cleaning 
prior to fully curing the matrix 10. Also, When positioning 
the solid conductive material 40 into direct contact With the 
conductive adhesive, the conductive adhesive may further 
be displaced thereby ensuring ?lling of any gaps betWeen 
the solid conductive material, adhesive, and Walls of con 
ductor holes Within the insulating matrix. 

[0058] Subsequently, the B-staged insulating matrix, hav 
ing the completely enclosed ?exible, electrically conductive 
adhesive in direct contact With the solid solder material, 
Which may be partially positioned Within the conductor 
holes, may then be completely cured to at a temperature 
ranging from about 70° C. to about 250° C. Alternatively, a 
temperature suf?cient to affect full cure of the B staged 
insulating polymer matrix 10 may be selected by knoWn 
techniques and the matrix cured at such temperature. In 
completely curing the B staged insulating polymer matrix, a 
permanent chemical bond is provided directly betWeen the 
insulating matrix 10 and the ?rst substrate 20 as Well as 
betWeen the insulating matrix 10 and conductive adhesive 
30 and the solid conductive material 40, thereby the insu 
lating matrix attaching to the non-metallic portions of the 
substrate, or non-contact array portions of the ?rst substrate. 
In the embodiment Wherein the insulating matrix material is 
already in the cured state, a room temperature vulcaniZer or 
epoxy adhesive may be cured at a temperature ranging form 
about 25° C. to about 250° C. 

[0059] In the present invention, Wherein the temperature 
for completely curing the insulating matrix adhesion is 
above 70° C., the conductive adhesive material may be 
cured simultaneously in the same cure process. Alterna 
tively, the conductive adhesive may be cured in a separate 
cure step at a temperature ranging from about 70° C. to about 
250° C. Furthermore, in the present invention, in addition to 
the step of fully curing the insulating matrix to bond the 
matrix to the contact array of the ?rst substrate, the step of 
fully curing the insulating matrix also con?nes the conduc 
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tive adhesive in individual conductor holes, or connector 
holes, to reduce the possibility of electro-migration, such as 
the electro-migration of Ag containing conductive adhe 
sives. In the preferred embodiment, the insulating matrix, 
and conductive adhesive in combination With the solder 
material, are fully cured at the same time, thereby con?ning 
the conductive adhesive in individual conductor holes to 
reduce the possibility of electro-migration, such as the 
electro-migration of Ag containing conductive adhesives. 
Furthermore, the one step curing of the matrix in combina 
tion With the conductive adhesive and the solid conductive 
material attached thereto enhances the best interface to the 
connection contacts in the ?rst and second substrates. 

[0060] After the conductive matrix structure, comprising 
the insulating matrix surrounding the conductive adhesive 
having the solid conductive material attached thereto, is 
attached to the ?rst substrate, the conductive matrix struc 
ture may then be treated as a BGA type module and 
conventional joining processes may then be used to form the 
resultant electronic assembly. Thus, the solid conductive 
material of the present invention comprises a part of the 
conductive adhesive Within the insulating matrix thereby 
permitting the card assembly process to remain unchanged 
While also maintaining handle-ability. In forming the result 
ant electronic assembly of the present invention, an attach 
ment means 50, Which adapts the assembly With the capa 
bility of reWorkability, is provided therebetWeen the solid 
conductive material 40 and a second substrate 60. See FIGS. 
5-6. The attachment means 50 may comprise a variety of 
materials as knoWn and used in the art including a eutectic 
solder, loW melt solders including Sn/Pb, preferably 63/37 
Sn/Pb, Sn/Ag, Sn/Ag/Cu, Sn/Sb, Sn/Ag/Bi, and the like. 
Preferably the material selected for the attachment means 
has a melting point loWer than the melting point of the solid 
conductive material used in forming the electronic assembly. 
The attachment means 50 is provided to an exposed portion 
of the solid conductive material 40 and positioned and/or 
aligned to the contact array on a surface of the second 
substrate 60. Subsequently, the attachment means 50 may be 
secured to the second substrate by techniques knoWn and 
used in the art including re?oWing, and the like to provide 
the resultant electronic assembly of the present invention 
adapted With the ability to be reWorked. In the present 
invention, the conductive matrix structure may comprise a 
thermoplastic insulating matrix or alternatively a thermoset 
insulating matrix Whereby the conductive matrix structure 
may be attached to the ?rst substrate by techniques including 
injection molding, transfer molding, deposition of organics 
onto the substrate, or adhering With a non-conductive adhe 
sive, such as Room Temperature VulcaniZer (RTV). As Will 
be recogniZed, in the present invention the length, diameter, 
and/or material of the conductive adhesive may be altered to 
achieve desired adhesion and/or strain absorption properties. 
Further, Wherein the solid conductive material preferably 
comprises a metal material, the material may be changed 
metallurgically for contact resistance purposes, as Well as 
changing the siZe and/or shape of the solid conductive 
material for electrical and/or mechanical properties. 

[0061] The present invention discloses an apparatus and 
method of using conductive adhesive encapsulated by a 
polymer insulating matrix, as an interconnection betWeen a 
chip and substrate or substrate and card Wherein the con 
ductive adhesive has a solid conductive material attached to 
an end thereof for providing the resultant assembly With 
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reWorkability. In this invention, use of an insulating polymer 
matrix or carrier, imparts structural support to the conduc 
tive adhesive bond While also protecting the conductive 
adhesive from the environment outside the matrix to avoid 
oxidation and thereby preventing silver migration into the 
insulating polymer matrix. Thus, the present invention 
avoids the problems associated silver migration to adjacent 
contacts. Furthermore, the use of a ?exible conductive 
adhesive completely enclosed Within an insulating polymer 
matrix as an interconnection permits improved absorption of 
the strain from thermal expansion mismatch betWeen mate 
rials over conventional BGA technology, Without the added 
manufacturing complexities and handling issues associated 
With conventional CGA technology, thereby extending the 
lifetime and/or application space of components. Thus, the 
present invention combines the advantages of BGA process 
ing With CGA reliability. In the present invention, the 
resultant assembly is provided With reduced thermo-me 
chanical fatigue, While also providing the electronic assem 
bly With the ability to use existing bond and assembly 
technologies in addition to providing the assembly With the 
ability to be reWorked. 

[0062] While the present invention has been particularly 
described, in conjunction With a speci?c preferred embodi 
ment, it is evident that many alternatives, modi?cations and 
variations Will be apparent to those skilled in the art in light 
of the foregoing description. It is therefore contemplated that 
the appended claims Will embrace any such alternatives, 
modi?cations and variations as falling Within the true scope 
and spirit of the present invention. 

Thus, having described the invention, What is claimed is: 
1. A method for electrically connecting tWo components 

comprising: 
a) providing an insulating matrix; 

b) providing a plurality of conductor holes in said insu 
lating matrix; 

c) depositing a conductive material in said plurality of 
conductor holes; 

d) attaching a solid conductive material to said conductive 
material in said plurality of conductor holes; and 

e) securing said insulating matrix having said solid con 
ductive material attached to said conductive material 
Within said plurality of conductor holes to ?rst and 
second substrates to form an electronic assembly. 

2. The method according to claim 1 Wherein said insu 
lating matrix comprises a polymer insulating matrix. 

3. The method according to claim 1 Wherein said plurality 
of conductor holes are formed in said insulating matrix to 
match corresponding contact arrays of said ?rst and second 
substrates on ?rst and second surfaces of said insulating 
matrix. 

4. The method according to claim 3 Wherein said contact 
arrays of said ?rst and second substrates have differing 
contact arrangements and con?gurations. 

5. The method according to claim 1 Wherein said insu 
lating matrix provides structural support to said conductive 
material Within said plurality of conductor holes in said 
insulating matrix. 

6. The method according to claim 1 Wherein said solid 
conductive material comprises a solid conductive metal 
material. 
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7. The method according to claim 7 Wherein said solid 
conductive metal material comprises a metal selected from 
the group consisting of copper, brass, nickel, tin, gold, lead, 
and combinations thereof. 

8. The method according to claim 1 Wherein said solid 
conductive material comprises a contact selected from the 
group consisting of a pin, cone, stud, ball, and disk. 

9. The method according to claim 1 Wherein said step (e) 
of securing said insulating matrix to said ?rst and second 
substrates to form the electronic assembly further comprises: 

heating said insulating matrix having said solid conduc 
tive material attached to said conductive material 
Within said plurality of conductor holes to a tempera 
ture to secure said insulating matrix having said solid 
conductive material attached to said conductive mate 
rial Within said plurality of conductor holes to said ?rst 
substrate; 

securing said ?rst substrate having attached thereto said 
insulating matrix With said solid conductive material 
attached to said conductive material to said second 
substrate by providing an attachment means betWeen 
said solid conductive material and contact arrays of 
said second substrate, 

Wherein said attachment means adapts said electronic 
assembly With the ability to be disassembled While 
simultaneously maintaining substrate integrity. 

10. Amethod for electrically connecting tWo components 
comprising: 

a) providing an insulating matrix; 

b) providing a plurality of conductor holes in said insu 
lating matrix; 

c) aligning said insulating matrix having said plurality of 
conductor holes to a ?rst substrate; 

d) depositing a conductive adhesive in said plurality of 
conductor holes; 

e) attaching a solid conductive material to said conductive 
adhesive in said plurality of conductor holes; 

f) forming a conductive matrix structure by heating said 
insulating matrix having said solid conductive material 
attached to said conductive material Within said plu 
rality of conductor holes to a temperature to secure said 
insulating matrix having said solid conductive material 
attached to said conductive material Within said plu 
rality of conductor holes to said ?rst substrate; and 

g) forming an electronic assembly by attaching said 
conductive matrix structure to a second substrate by an 
attachment means Wherein said attachment means pro 
vides said electronic assembly With reWorkability. 

11. The method according to claim 10 Wherein said 
insulating matrix comprises a loW modulus insulating 
matrix. 

12. The method according to claim 11 Wherein said loW 
modulus insulating matrix comprises a loW modulus mate 
rial selected from the group consisting of silicone, silicone 
epoxy, urethane, and ?exible epoxy. 

13. The method according to claim 10 Wherein said 
insulating matrix comprises a high modulus insulating 
matrix. 
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14. The method according to claim 13 wherein said high 
modulus insulating matrix comprises a high modulus mate 
rial selected from the group consisting of epoxy, polysul 
fone, and polyimide siloxane. 

15. The method according to claim 10 Wherein said 
insulating matrix comprises a B-staged insulating matrix. 

16. The method according to claim 10 Wherein said 
insulating matrix comprises a thermoplastic insulating 
matrix. 

17. The method according to claim 10 Wherein said 
plurality of conductor holes are formed in said insulating 
matrix by hole punching to match corresponding contact 
arrays of said ?rst and second substrates on ?rst and second 
surfaces of said insulating matrix. 

18. The method according to claim 10 Wherein said 
conductive adhesive is a ?exible, loW modulus conductive 
adhesive. 

19. The method according to claim 10 Wherein said 
conductive adhesive is a high modulus conductive adhesive. 

20. The method according to claim 10 Wherein said 
insulating matrix and said conductive adhesive comprise 
similar materials thereby the conductive adhesive absorbing 
a CTE mismatch strain of the electronic assembly. 

21. The method according to claim 10 Wherein said 
insulating matrix provides structural support to said conduc 
tive adhesive Within said plurality of conductor holes in said 
insulating matrix. 

22. The method according to claim 10 Wherein said solid 
conductive material comprises a solid conductive metal 
material. 

23. The method according to claim 22 Wherein said solid 
conductive metal material comprises a metal selected from 
the group consisting of copper, brass, nickel, tin, gold, lead, 
and combinations thereof. 

24. The method according to claim 10 Wherein said solid 
conductive material is attached to said conductive adhesive 
Whereby a portion of said solid conductive material is 
provided Within said plurality of conductor holes. 
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25. The method according to claim 24 Wherein said solid 
conductive material is attached to said conductive adhesive 
such that a portion of about 25% to about 75% of said solid 
conductive material is provided Within said plurality of 
conductor holes. 

26. The method according to claim 10 Wherein said solid 
conductive material comprises a contact selected from the 
group consisting of a pin, cone, stud, ball, and disk. 

27. The method according to claim 10 Wherein said 
insulating matrix having said solid conductive material 
attached to said conductive material Within said plurality of 
conductor holes is permanently attached to said ?rst sub 
strate. 

28. The method according to claim 10 Wherein said 
second substrate is attached to said solid conductive material 
by said attachment means by said solid conductive material 
is connected to contact arrays on a surface of said second 
substrate to form said electronic assembly. 

29. The method according to claim 10 Wherein said 
attachment means comprises a solder. 

30. An electronic assembly comprising: 

a ?rst substrate; 

a conductive matrix structure having a conductive adhe 
sive enclosed Within an insulating matrix Whereby said 
conductive adhesive has a solid conductive material 
attached to an end thereof, 

an attachment means attached to said solid conductive 

material; and 

a second substrate attached to said attachment means 
Wherein said attachment means provides a resultant 
assembly With the ability to be disassemble While 
maintaining component integrity 

31. The method according to claim 1 Wherein said con 
ductive material is a ?exible, conductive adhesive. 


