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ELASTOMERIC CONNECTOR AND
ASSOCIATED METHOD OF MANUFACTURE

that embody a loW impedance, a loW inductance and a loW

surface resistance. Such characteristics, hoWever, are

RELATED APPLICATIONS

connectors are not preferred in certain types of circuit

required for many types of circuits. Accordingly, elastomeric

designs.

This application is a Continuation-In-Part of US. appli

The dif?culty in molding elastomeric connectors also

cation Ser. No. 09/197,885, ?led on Nov. 23, 1998 now US.

limits the shapes into Which the elastomeric connectors can

Pat. No. 6,019,610.

be molded. Typically, the shape capable of being produced
in the prior art is a generally planar elastomeric connector

BACKGROUND OF THE INVENTION
10

1. Field of the Invention
The present invention relates to elastomeric connectors
that are used to electrically interconnect contact areas on

opposing surfaces by compressing the elastomeric connec
tors betWeen the opposing surfaces. More speci?cally, the

15

present invention relates to the structure of elastomeric
connectors and the methods used to manufacture elastomeric
2. Prior Art Statement
20

nect separate electronic circuits using traditional soldering

techniques. The dif?culty of using solder is particularly
evident When contact areas on opposing circuit boards must

be joined. In the prior art, land grid arrays Were commonly
placed betWeen opposing contact areas. The land grid arrays

25

Were then soldered in place to both contact areas. HoWever,

due to many variables, such as temperature stress, plating
variations, substrate Warpage and the like, such soldered

connections often proved unreliable.
In an attempt to improve the reliability of connections
betWeen opposing contact surfaces, elastomeric connectors
have been developed. Elastomeric connectors contain con
ductive elements that are suspended in an elastomeric sub
strate. The conductive elements are exposed on the top
surface and bottom surface of the elastomeric substrate.

30
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pattern. Portions of the conductive elements lay exposed on
the top surface and the bottom surface of the dielectric
substrate Within the selected pattern. Accordingly, any con
tacts that abut against the top surface and the bottom surface
of the elastomeric connector Will be electrically intercon
nected by the conductive elements. Each of the conductive
elements is con?gured in a manner that prevents the dielec
tric substrate from enveloping the conductive elements at the

points Where they enter the dielectric substrate. Accordingly,
as the dielectric substrate is repeatedly compressed, the
conductive elements resist becoming buried Within the mate
rial of the dielectric substrate.
The material of the conductive elements, siZe of the
conductive elements and pattern for the conductive elements
can be selectively altered to match the elastomeric connector
55

Therein.

A problem associated With such prior art elastomeric

to a desired impedance value. Furthermore, the pattern of the
conductive elements can be custom designed for a given

application, thereby producing a perfectly matched elasto

connectors is that they are difficult and expensive to manu
facture. The molding of elastomeric material around a dense

meric connector for a given application.
60

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention, ref
erence is made to the folloWing description of exemplary
embodiments thereof, considered in conjunction With the

up tolerances. Furthermore, due to the pressures experienced
during molding, ultra thin conductive Wires typically are not

accompanying draWings, in Which:

used because the thin Wires can move out of place or break

during the molding procedure. Accordingly, using prior art

The present invention is an improved elastomeric con
nector and the associated method used to manufacture the
segment of a dielectric substrate having a top surface and a
bottom surface. A plurality of conductive elements are
advanced through the dielectric substrate in a predetermined

ments Within the elastomeric material. Such prior art elas
tomeric connectors are exempli?ed by US. Pat. No. 5,101,
553 to Carey, entitled Method Of Making A Metal-On
Elastomer Pressure Contact Connector; and US. Pat. No.

grouping of conductive Wires requires precise molding
techniques, expensive molds and exacting premolding set

to buried conductive elements.
These needs are met by the present invention as described
and claimed beloW.

elastomeric connector. The elastomeric connector includes a

ments alloWs the conductive elements to expand and con
tract as needed in betWeen the opposing contact points

4,520,562 to Sado, entitled Method For Manufacturing An
Elastic Composite Body With Metal Wires Embedded

compressed, the elastomeric material may shield some of the
conductive Wires and make the elastomeric connector less
conductive.
A need therefore exists in the prior art for an improved
elastomeric connector that embodies both a loW impedance
and a loW inductance. The need also exists for an elastomeric
connector that can be con?gured in unusual shapes and can

SUMMARY OF THE INVENTION

connector, thereby creating an electrical interconnection.
The elastomeric material suspending the conductive ele

Without disrupting the electrical interconnection.
In the prior art, elastomeric connectors typically are
manufactured by molding elastomeric material around con
ductive elements. The molded assembly is then often sliced
into segments to expose the edges of the conductive ele

Accordingly, When the elastomeric connector is again

be repeatedly compressed Without loss of conductivity due

When the elastomeric connector is placed betWeen opposing
contact points, the contact points contact the conductive
elements that are contained Within the elastomeric

points must be interconnected.
Another problem associated With prior art elastomeric
connectors is When the elastomeric connector is compressed
and released, the elastomeric material may expand to a
degree greater than that of the conductive Wires contained
Within the elastomeric material. As a result, the conductive
Wires become buried Within the elastomeric material.

connectors.

As electronic circuitry becomes smaller and more densely
populated With components, it is often dif?cult to intercon

having a ?at top surface and a ?at bottom surface.
Accordingly, elastomeric connectors are typically not
selected in a situation Where unusually oriented contact

manufacturing techniques, it is very dif?cult to produce an

FIG. 1 is a perspective vieW of an exemplary embodiment
of an elastomeric connector in accordance With the present

elastomeric connector With very thin conductive elements

invention;
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US 6,350,132 B1
4

3

Referring to FIG. 2, an exemplary method of manufacture

FIG. 2 is a method ?oW schematic illustrating method
steps in an exemplary method of manufacture for the elas
tomeric connector; and
FIG. 3 is a perspective vieW of an exemplary embodiment
of an elastomeric connector in accordance With the present
invention.

is illustrated. In order to manufacture an elastomeric con

nector 10 (FIG. 1) in accordance With the present invention,
a sheet of the dielectric substrate 12 is ?rst provided. (See
step 1.) The sheet of the dielectric substrate 12 is then placed
in a programmable seWing machine 30 that is threaded With
the conductive Wire 14 to be used in the elastomeric con

DETAILED DESCRIPTION OF THE
INVENTION

Referring to FIG. 1, an exemplary embodiment of an
elastomeric connector 10 is shoWn in accordance With the
present invention. In the shoWn embodiment, a segment of

nector. (See step 2.) Adesired pattern is programmed into the
10

programmable seWing machine. The desired pattern con
tains the selected seWn pattern pitch of the segments of
conductive Wire 14 in all areas of the elastomeric connector.
The programmable seWing machine uses a needle 40 that

dielectric substrate 12 is illustrated having a planar con?gu
ration. HoWever, the dielectric substrate 12 can be shaped in
any manner desired. The dielectric substrate 12 need not be 15

planar, but rather can have contoured surfaces that provide
the substrate With a complex three dimensional design.
The dielectric substrate 12 can be any dielectric material

advances the conductive Wire through the dielectric sub
strate 12. (See step 3). Once the conductive Wire 14 passes
through the bottom surface of the dielectric substrate the
conductive Wire 14 is bent along the exterior of the bottom
surface of the dielectric substrate. (See step 4). As the needle
40 WithdraWs from the dielectric substrate 12, the conduc

that embodies elastomeric properties. Suitable materials
include, but are not limited to, solid silicones, silicone

tive Wire 14 is again cut a predetermined distance over the

foams, synthetic rubbers, triblock copolymers and styrene

conductive Wire is then bent doWn over the top surface of the
dielectric substrate 12 to complete the staple-shaped con

polymers. The thickness T of the dielectric substrate 12 can
be any desired thickness. HoWever, in most applications the
thickness T of the dielectric substrate Will be betWeen 0.005
inches to 0.250 inches.
Unlike prior art devices, the dielectric substrate is not

top surface of the dielectric substrate. (See step 5). The
?guration for that segment of conductive Wire 14. (See step
25

molded around segments of conductive Wire. Rather, in the
present invention elastomeric connector 10, segments of
conductive Wire 14 are added to a preexisting segment of

dielectric substrate 12, by mechanically advancing the seg
ments of conductive Wire through the material of the dielec
tric substrate 12.
In FIG. 1, segments of conductive Wire 14 are seWn
through the dielectric substrate 12 in a desired pattern. The

30

35

segments of conductive Wire 14 passes vertically through the
material of the dielectric substrate 12 and is advanced along
the top surface 20 and bottom surface 22 of the dielectric

WithdraWn, thereby leaving one end of the conductive Wire

substrate 12, so as to create a classic staple shape. As the

segments of conductive Wire 14 are advanced along the top
surface 20 and bottom surface 22 of the dielectric substrate
12, the conductive Wire 14 lays exposed on the top surface
20 and bottom surface 22 of the dielectric substrate 12.
Accordingly, any object that Were to press against the top
surface 20 or the bottom surface 22 of the dielectric substrate
12 Would contact at least some of the segments of conduc

40

45

50

into the elastomeric material of the substrate 12 as the

substrate 12 is repeatedly compressed. Accordingly, the
conductivity of the elastomeric connector 10 does not
degrade over time.
The various segments of conductive Wire 14 can by any

55

Wire capable of conducting electricity. The Width of the
conductive Wire 14 and the density at the pattern of Wire can
be selectively altered as desired. Accordingly, the inductance
value and impedance value embodied by the elastomeric
connector 10 can be selectively altered to match the needed

60

impedance values and inductance values of a particular
circuit.
The thickness of the segments of conductive Wire 14 can
be as narroW as 0.005 inches. Although the conductive Wire

14 can be any gauge greater than 0.005 inches, in most
applications the thickness of the Wire 14 Will be beloW 0.10
inches.

52 in the dielectric substrate 12. The needle is then moved
laterally to a neW position over the dielectric substrate 12

and is plunged through the dielectric substrate 12 to the
bottom surface 22 of the dielectric substrate. The conductive
Wire 52 is then cut to form a free end. Asecondary insertion
punch is then used to tuck the free end of the conductive Wire
52 back into the material of the dielectric substrate 12. The
process is continued until the area selected to contain the

tive Wire 14. Furthermore, since the conductive Wire 14
passes laterally across the top surface 20 of the dielectric
substrate 12 and the bottom surface 22 of the dielectric

substrate 12, the conductive Wire 14 resists being pressed

6). The process is continued until the area selected to contain
the segments of conductive Wire are ?lled With the segments
of conductive Wire at the density desired.
Referring to FIG. 3, an alternate embodiment of an
elastomeric connector 50 is shoWn. In this embodiment,
segments of conductive Wire 52 are again introduced into a
preexisting section of an dielectric substrate 12. HoWever,
instead of terminating the free ends of each Wire segment on
the surfaces of the dielectric substrate 12, the free ends of the
Wire segments 52 are tucked into the dielectric substrate 12.
To produce the elastomeric connector of FIG. 3, a seWing
needle is fed With a segment of conductive Wire. The needle
is plunged into the dielectric substrate 12. Once in the
material of the dielectric substrate 12, the needle is

65

segments of conductive Wire 52 are ?lled With the segments
of conductive Wire 52 at the density desired.
Since the conductive Wire 52 passes laterally across the
top surface 20 of the dielectric substrate 12 and the bottom
surface 22 of the dielectric substrate 12, the conductive Wire
52 resists being pressed into the elastomeric material of the
substrate 12 as the substrate 12 is repeatedly compressed.
Accordingly, the conductivity of the elastomeric connector
50 does not degrade over time. Furthermore, since the free
ends of the different segments of conductive Wire 52 are
tucked into the dielectric substrate 12, the free ends do not
move out of place When contacted.
It Will be understood that the embodiments of the present
invention described and illustrated herein are merely exem
plary and a person skilled in the art can make many

variations to the embodiment shoWn Without departing from
the scope of the present invention. For example, many
different shaped elastomeric substrates can be used in the
present invention other than What has been illustrated. It
should also be understood that the various elements from the

US 6,350,132 B1
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different embodiments shown can be mixed together to
create alternate embodiments that are not speci?cally

7. The method according to claim 6, further including the
step of positioning said ?rst end and said second end of each
of said conductive Wires in said dielectric substrate at points
betWeen said top surface and said bottom surface.
8. The method according to claim 6, Wherein said dielec

described. All such variations, modi?cations and alternate
embodiments are intended to be included Within the scope of

the present invention as de?ned by the appended claims.
What is claimed is:
1. An elastomeric connector, comprising:

tric substrate is elastomeric.
9. A method of manufacturing an elastomeric connector,

comprising the steps of:

a dielectric substrate having a top surface and a bottom

surface; and
a plurality of conductive Wires advanced through said
dielectric substrate, each of said plurality of conductive
Wires being betWeen 0.005 inches and 0.010 inches
thick, Wherein each of said conductive Wires has a ?rst
end and a second end and both said ?rst end and said
second end terminate at points Within said dielectric
substrate betWeen said top surface and said bottom

10

mechanically advancing a plurality of conductive Wires
through said dielectric substrate at different points,
15

surface, and Wherein portions of each of said plurality
of Wire lay eXposed on said top surface and said bottom
surface of said dielectric substrate.
2. The connector according to claim 1, Wherein said
dielectric substrate is elastomeric.
3. The connector according to claim 1, Wherein each of

20

said conductive Wires has a ?rst end and a second end,

Wherein said ?rst end lay against said top surface of said
dielectric substrate and said second end lay against said
bottom surface of said dielectric substrate.
4. The connector according to claim 1, Wherein each of
said conductive Wires has a ?rst end that is located Within
said dielectric substrate, a ?rst section that eXtends from said
?rst end to said top surface of said dielectric substrate, a
second section that runs laterally along said top surface, a
third section that passes through said dielectric substrate to
said bottom surface, a fourth section that runs laterally along
said bottom surface and a ?fth section that terminates Within
said dielectric substrate.
5. The connector according to claim 1, Wherein each of
said conductive Wires is electrically isolated from one
another.
6. A method of manufacturing an elastomeric connector,

comprising the steps of:

25
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a dielectric substrate having a top surface and a bottom

surface; and
Wires has a ?rst end that is located Within said dielectric
substrate, a ?rst section that eXtends from said ?rst end
to said top surface of said dielectric substrate, a second

section that runs laterally along said top surface, a third
section that passes through said dielectric substrate to
said bottom surface, a fourth section that runs laterally
along said bottom surface and a ?fth section that
terminates Within said dielectric substrate.
11. An elastomeric connector, comprising:

surface; and
40
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a plurality of conductive Wires advanced through said
dielectric substrate, each of said plurality of conductive
Wires being betWeen 0.005 inches and 0.010 inches
thick Wherein each of said conductive Wires has a ?rst
end that is located on said top surface of said dielectric
substrate, a ?rst section that runs laterally along said

top surface, a second section that passes through said

has a ?rst end and a second end;

dielectric substrate to said bottom surface, a third

bending each of said plurality of conductive Wires against

section that runs laterally along said bottom surface and

said dielectric substrate so that a segment of each of

said bottom surface of dielectric substrate.

dielectric substrate; and
positioning said ?rst end and said second end of each of
said conductive Wires in said dielectric substrate at
points betWeen said top surface and said bottom sur
face.
10. An elastomeric connector, comprising:

a dielectric substrate having a top surface and a bottom

advancing a plurality of conductive Wires through said

said conductive Wires lays against said top surface and

each of said conductive Wires having a ?rst end, a
second end and a uniform diameter betWeen said ?rst
end and said second end, Wherein each of said conduc
tive Wires has a segment eXposed on said top surface of
said dielectric substrate and said bottom surface of said

a plurality of conductive Wires advanced through said
dielectric substrate, Wherein each of said conductive

providing a dielectric substrate having a top surface and
a bottom surface;
dielectric substrate at different points, using at least one
holloW needle, Wherein each of said conductive Wires

providing a dielectric substrate having a top surface and
a bottom surface;

a second end that terminates on said bottom surface.
50

