SYSTEM AND METHOD FOR COUPLING CONDUCTIVE PELLETS
TO A COMPONENT OF AN INTEGRATED. CIRCUIT

TECHNICAL FIELD OF THE INVENTIQN
This invention relates in general to the field of

electronic device fabrication, and more particularly to a
system and method for coupling conductive pellets to a
component of an integrated circuit.



BACKGROUND OF THE INVENTION
Integrated c1rcu1t components are electrically coupled
to conductlve features of electronic devices in which the

components operate, for example, a circuit board or other
conductive feature. Coupling of components to associated
electronic devices often requires the formation of multiple
bonds arranged according to the electrical designs of the
components and the devices. For example, a ball grid array
may have multiple solder or other conductive balls to
interconnect the component and the device. The speed at
which ball grid arrays can be properly formed and coupled
to the associated devices significantly affects the speed,
productivity, and overall efficiency of device fabrication.
As the electronics industry continues its intensive
pursuit of reduced manufacturing costs and increased speed,
precision, and productivity in device fabrication, forming
ball grid arrays in an efficient and reliable manner has
become increasingly important to replace conventional quad
flat pack (QFP) and other packaging technology. In a known
technique for forming a ball grid array, individual balls
of solder are pre-formed in a separate process, arranged
according to the design of an associated component,
positioned relative to the component, and then transferred
to the surface of the component, which may have been pre-
coated with a low temperature solder paste or flux. Such
ball attachment techniques are often complex and present
difficult size uniformity, quality uniformity, and other
quality control problems. For example, such techniques
often do not adequately control ball height or cannot form
balls of appropriate height for particular applicationms.
Moreover, these techniques do- not provide the combination
of speed, reliability, flexibility, and productivity that
is inereasingly required. Furthermore, the deficiencies of
such techniques are amplified as pin counts increase. and



pitches become finer in an effort to ircrease chip density
without sacrificing performance. As a result, previous
techniques for coupling components to electronic devices
have been inadequate for many applications.



SUMMARY OF THE INVENTION

According to the present invention, the disadvantages
and problems associated with coupling integrated circuit
components to electronic devices have been substantially

reduced or eliminated.

According to one embodiment of the present invention,
a system for coupling conductive pellets to a component of
an integrated circuit has a substantially planar ribbon
that includes a conductive material. A punching apparatus
penetrates the ribbon to form the conductive pelleté._ The
punching apparatus also moves relative to the'component to
couple the conductive pellets to the component.

The system and method of the present invention provide
a numﬁer of important technical advantages. As pin counts,
chip densities, and performance requirements continue to
incréase in an intensive effort to increase productivity
and reduce costs, an important technical advantage of the
present invention includes providing a system and method
that forms conductive pellets and couples the conductive
pellets to a component in a single operation performed at
a single location. The punching technique of the present
invention increases speed, productivity, and efficiency to
reduce manufacturing costs, without sacrificing precision
and reliability. Another important technical advantage of
the present invention is that the spatial arrangement of
the conductive pellets on the component may be precisely
specified and modified according to the arrangement of the
punches on the punching apparatus, providing flexibility
that is lacking in previous techniques.

Another important technical advantage of the present
invention is that the ribbon-may have any suitable shape
and thickness, and may include any conductive material
suitable for couplingla component to an electronic device,
such that conductive pellets of any type inay be formed from



the ribbon according to particular needs. Furthermore, the
conductive pellets may be coupled to the component whether
or not any flux or solder paste has been previously applied
to the surface of the component. Moreover, the system and
method of the present invention are compatible with current
equipment and processing flows. Other important technical
advantages are apparent to one skilled in the art from the
following figures, description, and claims.



BRIEF DESCRIPTION OF THE ﬁRAWINGS

For a more complete understanding of the present
~ invention and for further features and advantages thereof,
.reference is now made to the following description taken in
conjunction with the accompanying drawings, in which:

FIGURES la and 1b illustrate an exemplary system for
coupling conductive pellets to a component of an integrated
circuit according to the present invention:

FIGURE 2 illustrates an exemplary system forming
conductive pellets and coupling the conductive pellets to
a component of an integrated circuit according to .the

present invention;

FIGURES 3a thrbugh 3e illustrate an exemplary method
for generating a conductive pellet and coupling the
conductive pellet to a component of an integrated circuit
according to the present invention;

FIGURE 4 illustrates an exemplary ball grid array
formed using conductive pellets according to the present
invention;

FIGURES 5a and 5b illustrate exemplary conductive
pellets coupled to integrated circuit components acco;ding
to the present invention; and _

FIGURE 6 is a flow chart illustrating an exemplary
method of coupling an integrated circuit component to a
circuit board using conductive pellets according to the

present invention.



DETAILED DESCRIPTION OF THE INVENTION

FIGURE 1la illustrates an exemplary system 10 for
coﬁpling electrically conductive pellets to a component 12
of an integrated circuit. As discussed below, the present
invention contemplates pellets in any suitable form, and
use of the term pellets should not be understood to limit
- the scope of the invention to a particular geometric or
structural éonfiguration. Component 12 may include one or
more chips, dies, leads, or other components suitable for
electrical interconnection to a circuit board, another
component, or other appropriate feature of an electronic
device. According to the present invention, component 12
may be coupled to another conductive feature in a cost-
effective, efficient, productive, and reliable manner using
conductive pellets formed from ribbon 14.

‘Ribbon 14 may be formed from any conductive material
suitable for forming éonductive pellets that are ovate,
spherical, cubic, parallelepiped, tetrahedral, or in any
other configuration suitable for coupling component 12 to
another feature of an electronic device. Ribbon 14 may
include, without limitation: aluminum, beryllium copper,
brass, bronze, cadmium, copper, gold, lead, nickel, tin-
nickel, palladium, platinum, rhodium, gsilver, eutectic
solder, high temperature solder, any other form of solder,
tin, an alloy of any of these materials, or any other
suitable conductive material, in any combination. The
conductive  material that forms ribbon 14 may be selected
according to the ease with which the material can be
soldered or otherwise coupled to eutectic solder or another
appropriate material.

In one embodiment, ribbon. 14 is a substantially planar
strip of conductive material that is wrapped around or
otherwise coupled to reels 24 such that rotation of reels
24 in the direction of arrows 26 advances ribbon 14 in the




‘direction of arrows 28. Reels 24 and an appropriate
‘apparatus for controlling and rotating reels 24 form an
" advancement assembly 30. Reels 24 may be substantially
cylindrical or may have any other suitable configuration.
Ribbon 14 extends substantially horizontally between reels
24 and is movably positioned between first member 16 and
second member 18 of punching apparatus 20 at position 22.
Ribbon 14 may also extend between first and second members
32 and 34, respectively, of a stabilizer 36 that maintains-
the horizontal position of ribbon 14 at position 22 during
operation of system 10. The width of ribbon 14 is
determined according to the dimensions and electrical
design of component 12. The thickness of ribbon 14 is
determined according to the desired height of the
conductive pellets that system 10 forms from ribbon 14 and
coup;?s to component 12.

Second member 18 may include a strip, tape, or other
platform that advances component 12 into and from position
22 according to the operation of system 10, such as from
position 22 to a second position at which component 12 is
coupled to another conductive feature of its associated
electrical device. For example, second member 18 or other
components of system 10 may advance multiple components 12
in a direction substantially perpendicular to the direction
in which ribbon 14 advances, such as into or out of the
plane of the page, to allow system 10 to mass produce ball
grid arrays according to particular needs. The present
invention contemplates other suitable arrangements between
ribbon 14, advancement assembly 30, stabilizer 36, and
punching apparatus 20.

FIGURE 1b illustrates punching apparatus 20 and
component 12 from above at position 22. Punching apparatus
20 includes multiple punches 38 that extend from punching
apparatus 20 toward ribbon 14. Punches 38 may have any



construction and configuration suitable for penetrating
ribbon 14 to forim conductive pellets from ribbon 14, as
discussed more fully below with reference to FIGURES 3a
through 3e. For example, and not by way of limitation,
punches 38 may each include one or more blades, edges,
points, or other suitable features for penetrating ribbon
14, and may have a cylindrical or other wholly or partially
hollow interior. Punches 38 are arranged in accordance
with the dimensions and electrical design of component 12,
for example, in a wholly or partially complete array such
as that 1llustrated in FIGURE 1b. Although punches 38 are
shown in a substantially Square array, punches 38 may be
arranged in any number and in any manner according to the
construction of component 12.

In one embodiment, each punch 38 of punching apparatus
20 is positioned relative to a corresponding electrical
‘contact of component 12 that will be coupled to another
electrical feature, such as a portion of a circuit board,
using a conductive pellet formed from ribbon 14. One or
more punches 38 may be selectively arranged according to a
numerically control technique, a template, or in any other
suitable manner. This selectivity is indicated in FIGURE
1b by the incomplete nature of the illustrated array of
conductive pellets. The present invention contemplates any
arrangement of punches 38 sqitable for forming conductive
pellets from ribbon 14 and coupling the conductive pellets
to component 12 according to the particular configuration
of component 12.

FIGURE 2 illustrates system 10 forming conductive
pellets 40 from ribbon 14 and coupling conductive pellets
40 to component 12 according to the present invention. 1In
one embodiment, as discussed more fully below with
rgference to FIGURES 3a through 3¢, first member 16 of
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punching apparatus 20 moves toward ribbon 14 and second
member 18 of punching apparatus 20 at position 22 to cause
punches 38 to penetrate ribbon 14 to form conductive
pellets 40. Punches 38 may also pass through -one or more
openings in first member 32 and second member 34 in
addition to penetrating ribbon 14. First member 16 and
punches 38 move relative to component 12 to an extent
sufficient to cause conductive pellets 40 to contact and
couple to component 12 without damaging component 12. In
one embodiment, punches 38 apply force more or _less
continuously to conductive pellets 40 as puﬁches 38 and
conductive pellets 40 travel downward, although gravity
acting on conductive pellets 40 may assist punching
apparatus 20 and punches 38 in coupling conductive pellets
40 to component 12. Conductive pellets 40 may be carried
in the interior of punches 38, in whole or in part, as
punches 38 move downward to deposit co.nductive pellets 40
on the surface. of component 12. Second member 18 of
punching apbaratus-ZO and advancement assembly 30 may move
instead of or in addition to first member 16 of punching
apparatus 20 to form conductive pellets 40 from ribbon 14
and to couple conductive pellets 40 to component 12.

In one embodiment, component 12 and conductive pellets
40 coupled to component 12 form a ball grid array of the
type increasingly used for integrated circuits. Conductive
pellets 40 may adhere to a high viscosity flux or other
suitable flux, eutectic solder paste or other suitable
solder paste, or any other material previously coupled to
the surface of component 12. Conductive pellets 40 may
adhere to component 12 due to a flux, solder paste, o}:
other material previously coupled to the lower surface of
ribbon 14 instead of or in addition to the surface of
component 12. In one embodiment, a flux or solder paste
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between conductive pellets 40 and component 12 reduces or
eliminates undesirable oxides or other materials coupled to
component 12 to improve coupling of conductive pellets 40
to component 12. 1In addition, a flux or solder paste may
maintain conductive pellets 40 in position on component 12
before, during, or after reflow or other processing of the
ball grid array formed using component 12 and conductive
pellets 40 coupled to component 12. The relative positions
of conductive pellets 40, component 12, and the electrical
features of component 12 may be initially determined and
subsequently maintained in any suitable manner.

For example, if ribbon 14 is formed from eutectic
solder, a layer of high viscosity flux may be dispensed,
printed, or otherwise placed on component 12 according to
the arrangement of punches 38 before conductive pellets 40
are déposited on or otherwise coupled to component 12. 1If
ribbon 14 is formed from a high temperature metal, a layer
of eutectic solder-paste or another suitable adhesive may
be dispensed, printed, or placed on component 12 before
conductive pellets 40 are coupled to component 12 using a
stencil or in another suitable manner. In one embodiment,
the stencil used to couple the solder paste to component 12
before conductive pellets 40 are coupled to component 12 is
approximately six to eight mils thick and has openings that
are approximately eighty to ninety percent as wide as the
conductive features of component 12 to which the solder
paste, and later conductive pellets 40, are coupled. For
solder. paste, approximately 325 to 500 mesh size solder is
preferred, although other suitable mesh sizes may be used
without departing from the intended scope of the present
invention. _

FIGURES 3a through 3e illustrate an exemplary method
- for forming conductive pellets 40 and coupling conductive:



i2

pellets 40 to component 12 using system 10. As shown in
FIGURE 3a, ribbon 14 is movably positioned between punch 38
, and component 12 at position 22. Punch 38 includes a body
58 having a circular, elliptical, square, or other suitable
cross-section. Body 58 terminates in an edge 60 suitable
to penetrate the conductive material used to form ribbon 14
to form conductive pellet 40. In one embodiment, edge 60
is sufficiently sharp to precisely form conduc¢tive pellet
4b, but not so sharp that the useful life of edge 60 and
punch 38 is undesirably limited. A high viscosity or other
suitable flux 52 is coupled to the surface of cémponent 12,
although the present invention contemplates a layer of
eutectic solder paste or other suitable adhesive to replace
or combine with flux 52, as discussed more fully below with
reference to FIGURES 5a and 5b.

In FIGURE 3b, punch 38 has moved downward relative to
ribbon 14 and component 12 to allow edge 60 to penetrate
ribbon 14. Ribbon 14 may deform slightly as edge 60 and
bunch 38 move through the interior of ribbon 14 in forming
conductive pellet 40. In FIGURE 3c, edge 60 of punch 38
has penetrated and passed through the entirety of ribbon 14
to form conductive pellet 40 having substantially the same
cross-section as punch 38 and substantially the same height
as ribbon 14. For example, and not by way of limitation,
if punch 38 is circular in cross—-section, conductive pellet
40 might have the form of an ovate spheriod. The present
invention contemplates any suitable punch 38 forming any
suitable conductive pellet 40 from ribbon 14.

As shown in FIGURE 3d, punch 38 moves relative to
component 12 to an extent sufficient to cause conductive
pellet- 40 to contact and couple to component 12 without
damaging component 12. In one embodiment, punch 38 applies
force more or less continuously to conductive pellet 40 as
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.punch 38 and conductive péllet 40 move toward the surface
of component 12, although gravity may assist punch 38 in
depositing conductive pellet 40 on the surface of component
12. Conductive pellet 40 may be within body 58 of punch
38, in whole or in part, as punch 38 couples conductive
pellet 40 to component 12. 1In one embodiment, punch 38
applies sufficient force to conductive pellet 40 after
conductive pellet 40 has come into contact with flux 52 to
cause conductive pellet 40 to adhere to flux 52 in a more
or less permanent position relative to component 12. The
movements of punch 38 and punching apparatus 20 may be
precisely controlled by one or more programmable computers
or any other suitable mechanism, allowing system 10 to be
customized according to the design of component 12. The
present invention contemplates a single punch 38 moving
latefally relative to ribbon 14 and component 12 to form
multiple conductive pellets 40 for coupliﬂg to component
12, possibly in combination with movement of ribbon 14,
component 12, or both ribbon 14 and component 12.

As shown in FIGURE 3e, pﬁnch 38 moves upward and away
from component 12 through channel 62 formed in ribbon 14
after conductive pellet 40 has been coupled to the surface
of component 12. Although channel 62 is shown as being
relatively smooth and well-defined, the present invention
contemplates channel 62 in any configuration. As discussed
above, advancement assembly 30 may advance ribbon 14 in the
direction of arrow 28 to allow system 10 to form conductive
pellets 40 for coupling to another component 12. In
coordination with advancement assembly 30, second element
18 or other suitable component of system 10 may advance
component 12 from positidn 22 in a direction substantially
perpendicular to arrow 28, as indicated by arrow tail 66.
More or less simultaneous to advancement of component 12,
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system 10 may advance another component 12 into position 22
for coupling of conductive pellets 40. System 10 may have
any arrangement suitable for mass production of ball grid
arrays that each include conductive pellets 40 coupled to
component 12.

FIGURE 4 illustrates an exemplary ball grid array S50
that includes conductive pellets 40 coupled to component 12
according to the present invention. As discussed above,
although conductive pellets 40 may form a substantially.
square array as shown, the present invention contemplates
ball grid array S0 having conductive pellets 40 in any
shape and in any suitable arrangement relative to component
12. Ball grid array 50 may be a plastic ball grid array
(PBGA) in which at least a portion of component 12 or bond
‘pads on Component 12 include a plastic, a ceramic ball grid
array (CBGA) in which at least a portion of component 12 or
bond pads on component 12 include a ceramic, or any other
suitable type of ball grid array.

FIGURES 5a and Sb illustrate exemplary conductive
pellets 40 coupled to components 12 to form ball grid
arrays 50 in accordance with the present invention. In one
embodiment, the arrangement of FIGURE 4a is for a plastic
ball grid array 50 and the arrangement of FIGURE 4b is for
a ceramic ball grid array 50, although this discussion
applies equally to any other suitable ball grid array 50.
For plastic ball grid array 50 shown in FIGURE 4a, a high
viscosity or other suitable flux 52 has been dispensed,
printed, or otherwise coupled to appropriate regions of
component 12 before or simultaneous to punching apparatus
20 coupling conductive pellet 40 to component 12. Plastic
ball grid array 50 may undergo reflow processing subsequent
to the coupling of conductive pellet 40 to component 12, as
discussed more fully below with reference to FIGURE 5. In
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one - embodiment, the adhesiﬁe properties’ of flux 52 assist
punching apparatus 20 in positioning conductive pellet 40
on component 12 and also in maintaining the position of
conductive pellet 40 relative to component 12. Conductive
pellet 40 may have a height of approximately twenty-five to
twenty-eight mils for plastic ball grid array 50, which
corresponds to the thickness of ribbon 14, although the
present invention contemplates conductive pellet 40 having
any height suitable for the application.

For ceramic ball grid array 50 shown in_FIGURE,4b, a
eutectic solder paste or other suitable solder paste 54 has
been dispensed, printed, or otherwise coupled to component
12 before or simultaneous to punching apparatus 20 coupling
conductive pellet 40 to component 12. In one embodiment,
eutectic solder includes approximately sixty-three percent
tin and approximately thirty-seven percent lead. Ceramic
ball grid array 50 may undergo reflow processing subsequent
to the coupling of conductive pellet 40 to component 12.
Solder paste 54 assists punching apparatus 20 to position
conductive pellet 40 on component 12 and to maintain the
position of conductive pellet 40 relative to component 12.
In one embodiment, conductive pellet 40 and ribbon 14 used
to form conductive péllet 40 are formed from a high
temperature metal suitable for ceramic ball grid array S0.
Conductive pellet 40 may have a height of approximately
"thirty-five mils for ceramic ball grid array 50, which
corresponding to the thickness of ribbon 14, although the
present invention contemplates conductive pellet 40 of any
appropriate height. The shapes of conductive pellets 40 in
FIGURES 4a and 4b are merely exemplary, and conductive
pellets 40 may have any suitable shape for a plastic,
ceramic, or any other-ball grid array 50.

FIGURE 6 is a flow chart illustrating an exemplary
method of coupling component 12 to a circuit board or other
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electrical feature of an electronic device using conductive
pellets 40. The method begins at step 100, where component
12 is positioned on first member 16 of punching apparatus
20 or another platform. At step 102, a high viscosity flux
or othér flux 52, a eutectic solder paste or other solder
paste 54, or another suitable adhesive is applied to the
surfaces of component 12, ribbon 14, or both component 12
and ribbon 14. At step 104, the platform associated with
first member 16 of punching apparatus 20 advances component
12 into position at first position 22. Advancement
assembly 30 advances ribbon 14 into position relative to
component 12 at first position 22 at step 106. Component
12 and ‘ribbon 14 may move substantially perpendicular to
one another or in any other manner in advancing into first
position 22. The present invention contemplates steps 100
through 106 occurring sequentially, simultaneously, or in
any other temporal relationship.

At step 108, punching appératus 20 moves relative to
component 12 at first position 22 to penetrate ribbon 14
with punches 38 to form conductive pellets 40. Punching
apparatus 20 continues to move relative to component 12 to
force, carry, or otherwise transport conductive pellets 40
for coupling to the surface of component 12 at step 110, in
cooperation with any flux S2, solder paste 54, or other
adhesive previously coupled to component 12. In one
embodiment, conductive pellets 40 are carried in the
interior of punches 38, in whole or in part, as punching
apparatus 20 moves -relative to component 12, and are
deposited on the surface of combonent 12 according to the
arrangement of punches 38 and the electrical design of
component 12 to form ball grid array 50. First member 16
of punching apparatus and ribbon 14 may move instead of or
in addition to punches. 38. After conductive pellets 40 are
coupled to component 12 at step 110 to form ball grid array
50, system 10 advances component 12 from first position 22
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to a second position spaced apart from first position 22 at
step 112.

Conductive pellets 40 of ball grid array 50 may be
coupled to a circuit board or other conductive feature of
an electronic device at the second position at step 114
and, at step 116, reflow or other thermal processing of
ball grid array 50 may occur at the second position or in
any other suitable location. In one embodiment, reflow is
performed with a nitrogen gas purged reflow oven. As a
result of reflow processing, conductive pellets 40 deform
and, after cooling, more or less permanently interconnect
component 12 and the feature of the electronic device to
which component 12 is coupled. If other components 12 are
yet to be processed at step 118, another component 12 is
positioned on the platform associated with first member 16
of punching apparatus 20 at step 120, flux 52, solder paste
54, Or other adhesive may be applied to component 12 at
step 122, and component 12 is positioned at first position
22 at step 124 in the manner discussed above. At step 126,
ribbon 14 advances into.position relative to component 12
at first position 22 so that additional conductive pellets
40 may be formed and coupled to component 12 in the manner
discussed above. The present invention contemplates the
formation of multiple sets of conductive pellets 40 for
coupling to multiple components 12 in an assembly-line or
other suitable fashion. If no other components 12 are yet
to be processed at step 118, the method ends.

Although the present invention has been described
above in connection with several embodiments, it should be
understood that a plethora of changes, substitutions,
variations, alterations, transformations, and modifications
may be suggested to one skilled in the art, and it is
intended that the present invention encompass such changes,
variations, substitutions, alterations, transformations,
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and modifications as fall within the spirit and scope of
the appended claims.
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WHAT IS CLAIMED IS:
1. A system for coupling conductive pellets to a

component of an integrated circuit, comprising:

a substantially planar ribbon comprising a conductive
material; and

a punching apparatus operable to penetrate the ribbon
to form the conductive pellets, the punching apparatus
further operable to move relative to the component to
couple the conductive pellets to the component. )

2. The system of Claim 1, wherein the conductive
- material is selected from the group consisting of:

solder;

tin;

copper;

-aluminum;

platinum;

siiver; and

gold.

3. The system of Claim 1, wherein the punching
apparatus further comprises a plurality of punches, each
punch operable to penetrate the ribbon to form a conductive
pellet.

4. The system of Claim 1, wherein the component and
the conductive pellets coupled to the component form a ball
grid array.

S. The system of Claim 1, further comprising a
stabilizer operable to limit the movement of the ribbon
relative to the component.
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. 6. The system of Claim 1, further comprising an
advancement assembly operable to advance the ribbon in
response to coupling of the conductive pellets to the

component.

7. The system of Claim 1, wherein adhesive is
applied to the component before the conductive pellets are

coupled to the component.

8. The system of Claim 1, further comprising a
platform operable to advance the component in response to
coupling of the conductive pellets.

"9, The system of Claim 1, further comprising:

an advancement assembly operable to advance the ribbon
in résponse to coupling of the conductive pellets to the
component; and

a platform operable to advance the component
substantially perpendicular to the advancement of the
ribbon in response to coupling of the conductive pellets to
the component. '
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~10. A method of coﬁpling conductive pellets to a
component of an integrated circuit, comprising: _
pPenetrating a ribbon using a punching apparatus to
form the conductive pellets, the ribbon comprising a
conductive material; and
coupling the conductive pellets to the component using

the punching apparatus.

11. The method of Claim 10, wherein the conductive
material is selected from the group consisting of:

solder;

tin:

copper;

aluminum;

platinum;

silver; and

gold.

12. The method of Claim 10, wherein the step of
penetrating the ribbon comprises penetrating the ribbon
with a plurality of punches, each punch forming a
corresponding conductive pellet.

13. The method of Claim 10, wherein the component and
the conductive pellets coupled to the component form a ball

grid array.

14. The method of Claim 10, further comprising the
step of applying an adhesive to the component before the
step of coupling. |
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-~ 15. The method of Claim 10, further comprising the
step of advancing the ribbon in response to the step of

coupling.

16. The method of Claim 15, further comprising the
step of advancing the component substantially perpendicular
to the advancement of the ribbon in response to the step of

coupling.
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~ 17. A method of coupling'a component of an integrated

circuit to an electronic device using condﬁctive pellets,
the method comprising: |

penetrating a ribbon at a first position uSin-g a
punching apparatus to form the conductive pellets, the
ribbon compfising a conductive material;

coupling the conductive pellets to the component at
the first position using the punching apparatus; )

advancing the component from the first position to a
second position; and

coupling the conductive pellets to the electronic
device at the second position to electrically interconnect

the component and the electronic device.

18. The method of Claim 17, wherein the step of
penetrating the ribbon comprises penetrating the ribbon
with a plurality of punches, each punch forming a
corresponding conductive pellet.

19. The method of Claim 17, further comprising the
step of applying an adhesive to the component sometime
before the step of coupling.

20. The method of Claim 17, further comprising the
steps of:

advancing the ribbon from the first position
substantially perpendicular to the advancement of the

component in response to the step of coupling.



