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FIG. 1

(57) Abstract: An electrical assembly (10, 110, 210, 310) comprises a first lead (12), a second lead (14), and an electrical compon -
ent (16) extending from a first end (34) to a second end (36) that is opposite the first end. A first non-electrically conductive adhes -
ive member (18a, 118a, 218, 318) mechanically connects the first lead to the first end of the electrical component, and a second non-
electrically conductive adhesive member (18b, 118b, 218, 318) mechanically connects the second lead to the second end of the elec -
trical component. A first electrically conductive adhesive member (20a, 120a, 220a, 320a) electrically connects the first lead to the
first end of the electrical component, and a second electrically conductive adhesive member (20b, 120b, 220b, 320b) electrically
connects the second lead to the second end of the electrical component.
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ELECTRICAL ASSEMBLY

[0001] The invention relates to an electrical assembly, and more particularly, to an

electrical component that is connected between two elecirical leads,

[0002] Electrical components are sometimes connected between the ends of two
clectrical leads to provide an electrical pathway between the leads. An assembly of the
electrical component and the leads may be referred to as an “electrical assembly”. Within
known electrical assemblies, the electrical component is electrically and mechanically
connected across the ends of the leads using an electrically conductive epm\(}-7 that joins the
clectrical component to the leads. But, the electrically conductive epoxy may not have
sufficient strength to withstand mechanical stresses experienced by the assembly during
subsequent handling and processing operations. For example, such subsequent handling and
processing operations may include, but are not limited to, overmold operations, assembly
operations, operations performed on an elecirical connector and/or other electrical device
within which the electrical assembly is embedded, and/or the like. The mechanical stresses
exerted on the electrically conductive epoxy may cause the electrically conductive epoxy to
crack, sever, break, and/or otherwise fail, which may break the electrical and/or mechanical
connection between the leads. Moreover, the electrically conductive epoxy may electrically
short the leads together, which may cause the electrical assembly to be scrapped during

manufacturing.

[0003] There is a need to improve the connections between an electrical component

and electrical leads in an electrical assembly.

[0004] According to the invention, an electrical assembly comprises a first lead, a
second lead, and an electrical component extending from a first end to a second end that is
opposite the first end. A first non-elecirically conductive adhesive member mechanically
connects the first lead to the first end of the electrical component, and a second non-
electrically conductive adhesive member mechanically connects the second lead to the
second end of the electrical component. A first electrically conductive adhesive member
elecirically connects the first lead to the first end of the electrical component, and a second
elecirically conductive adhesive member clectrically connects the second lead to the second

end of the electrical component.
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[0005] The invention will now be described by way of example with reference to

the accompanying drawings wherein:
[0006] Figure 1 is a perspective view of an embodiment of an electrical assembly.

.[0007] Figures 2-4 are perspective views of portions of the electrical assembly

shown in Figure 1 illustrating an exemplary process for fabricating the assembly.

[0008] Figure 5 is a perspective view of another embodiment of an electrical

assembly.

[0009] Figures 6-8 are perspective views of portions of the electrical assembly

shown in Figure 1 illustrating an exemplary process for fabricating the assembly.

[0010] Figure 9 is a perspective view of another embodiment of an electrical

assembly.

[0011] Figure 10 is a perspective view of another embodiment of an electrical

assembly.
[0012] Figure 11 is a perspective view of an embodiment of an electrical connector.

[0013] Figure 1 is a perspective view of an embodiment of an electrical assembly
10. The electrical assembly 10 inciudes electrical leads 12 and 14 and an electrical
component 16 that electrically connecis the leads 12 and 14 together. As will be described
below, the electrical component 16 is mechanically connected to the leads 12 and 14 using
one or more non-electrically conductive adhesive members 18 and the electrical component
16 is electrically connected to the leads 12 and 14 using electrically conductive adhesive
members 20. Each of the leads 12 and 14 may be referred to herein as a “first lead” and/or a

“second lead”.

[0014] The leads 12 and 14 include respective ends 22 and 24 that have respective
end faces 26 and 28. As can be seen in Figure 1, the leads 12 and 14 are spaced apart by a
gap G. Specifically, the end faces 26 and 28 of the leads 12 and 14, respectively, are spaced
apart from each other by the gap G. The ends 22 and 24 of the leads 12 and 14, respectively,



WO 2015/108697 PCT/US2014/072624

also include respective lead surfaces 30 and 32. Each of the lead surfaces 30 and 32 may be

referred to herein as a “first lead surface” and/or a “second lead surface™.

[0015] The electrical component 16 extends from an end 34 to an end 36 that is
opposite the end 34. In the illustrated embodiment of the assembly 10, the electrical
component 16 is a capacitor. The capacitor of the electrical component 16 may be any type
of capacitor having any overall construction, such as, but not limited to, parallel plate
capacitors, fixed capacitors, variable capacitors, gimmick capacitors, trimmer capacitors,
electrolytic capacitors, printed circuit board capacitors, integrated circuit capacitors, vacuum
capacitors, active capacitors, passive capacitors, and/or the like. Optionally, the capacitor of

the electrical component 16 is configured to facilitate blocking direct current (DC).

[0016] The electrical component 16 is not limited to being or including a capacitor.
Rather, in additionlor alternatively to the capacitor, the electrical component 16 may include
any other type of electrical component that provides an electrical pathway between the leads
12 and 14. Examples of the electrical component 16 include, but are not limited to,
capacifors, resistors, diodes, transistors, transducers, switches, active electrical components,

passive electrical components, and/or the like.

[0017] In the illustrated embodiment of the assembly 10, the electrical component
16 has the shape of a parallelepiped. But, additionally or alternatively, the electrical
component 16 may include any other shape. Optionally, the electrical component 16 includes
a cap 38 on the end 34 and/or a cap 40 on the end 36. The caps 38 and/or 40 are optionally
formed from different materials than one or more other portions of the elecirical component
16. For example, in some embodiments, the caps 38 and 40 are formed from a metallic
material, and oﬁe or more other portions of the electrical component 16 are formed from a
ceramic material. In addition or alternative to the metallic and ceramic materials, the caps 38
and 40 and the other portions of the electrical component 16 may each include any other
material. Each of the ends 34 and 36 of the electrical component 16 may be referred to

herein as a “first end” and/or a “second end”.

[0018] As briefly described above, the electrical component 16 is mechanically
connected to the leads 12 and 14 using the non-electrically conductive adhesive member(s)

18. In the illustrated embodiment of the assembly 10, the electrical compbnent 16 is
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mechanically connected to the leads 12 and 14 using two non-electrically conductive
‘adhesive members 18a and 18b. Specifically, in the illustrated embodiment of the dssembly
10, the non-electrically conductive adhesive member 18a joins the lead surface 30 of the lead
12 to the end 34 of the electrical component 16. The non-electrically conductive adhesive
member 18a thereby mechanically connects the lead 12 to the end 34 of the electrical
component 16. In the illustrated embodiment of the assembly 10, the non-electrically
conductive adhesive member 18a joins the lead surface 30 of the lead 12 to the cap 38 at the
end 34 of the electrical component 16 to mechanically connect the lead 12 to the end 34 of
the electrical component 16. The non-electrically conductive adhesive member 18a is not
limited to joining the lead surface 30 of the lead 12 to the electrical component 16. Rather, in
addition or alternatively to the lead surface 30, the non-electrically conductive adhesive
member 18a may join any other surface of the lead 12 to the electrical component 16 to
mechanically connect the lead 12 to the electrical component 16. The non-electrically
conductive adhesive member 18a may be referred to herein as a “first non-electrically
conductive adhesive member” and/or a “sccond non-clectrically conductive adhesive

member?”.

[0019] The non-electrically conductive adhesive member 18b joins the lead suiface
32 of the lead 14 to the end 36 of the electrical component 16 such that the non-electrically
conductive adhesive member 18b mechanically connects the lead 14 to the end 36 of ihe
electrical component 16. The non-electrically conductive adhesive member 18b joins the
lead surface 32 of the lead 14 to the cap 40 at the end 36 of the electrical component 16 in the
illustrated embodiment of the assembly 10. The non-electrically conductive adhesive
member 18b is not limited to joining the lead surface 32 of the lead 14 to the electrical
component 16. Rather, in addition or alternatively to the lead surface 32, the non-electrically
conductive adhesive member 18b may join any other surface of the lead 14 to the electrical
component 16 to mechanically connect the lead 14 to the electrical component 16. The non-
electrically conductive adhesive member 18b may be referred to herein as a “first non-
electrically conductive adhesive member” and/or a “second non-electrically conductive

adhesive member”,

[0020] Optionally, the non-electrically conductive adhesive members 18a and/or

18b extend within the gap G. The non-electrically conductive adhesive members 18a and/or
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18b may fill any amount of the gap G, such as any amount of the width W of the gap G, any
amount of the height H of the gap G, and any amount of the length L. (Figure 2) of the gap G.
In other words, the non-electrically conductive adhesive members 18a and/or 18b may fill
any amount of the three-dimensional (3D) space defined by the gap G. Optionally, the non-
electrically conductive adhesive members 18a and/or 18b join (i.e., mechanically connect) the
end faces 26 and 28 of the respective leads 12 and 14 together across the gap, which may
provide further (i.e., a stronger) mechanical connection between the leads 12 and 14 as
compared to the mechanical connections provided between the lead surfaces 30 and 32 and
the ends 34 and 36, respectively, of the electrical component 16. In the illustrated
embodiment of the assembly 10, the non-electrically conductive adhesive members 18a and
18b define a continuous structure across the gap G that fills an approximate entirety of the 3D
space of the gap G. Alternatively, the non-electrically conductive adhesive members 18a and
18b are not joined together within the gap G (or otherwise) such that the non-electrically
conductive adhesive members 18a and 18b do not define a continuous structure. The non-

electrically conductive adhesive members 18a and/or 18b optionally protrude from the gap G.

[0021] The non-electrically conductive adhesive members 18a and 18b may each be
any type of adhesive that is not electrically conductive and that includes any material(s), such
as, but not limited to, an epoxy, a thermosetting polymer, a mechanically bonding adhesive, a
chemically bonding adhesive, andfor the like. In some embodiments, the non-electrically
conductive adhesive membeis 18a and 18b have the same material composition as each other,
while in other embodiments the non-electrically conductive adhesive members 18a and 18b

have a different material composition than each other.

[0022] As also briefly described above, the electrical component 16 is electrically
connected to the leads 12 and 14 using the electrically conductive adhesive members 20.
Specifically, the electrical component 16 is electrically connected to the leads 12 and 14
using two electrically conductive adhesive members 20a and 20b. The electrically
conductive adhesive member 20a joins the lead surface 30 of the lead 12 to the end 34 of the
electrical component 16 such that the electrically conductive adhesive member 20a
electric&lllly connects the lead 12 to the end 34 of the electrical component 16. In the
illustrated embodiment of the assembly 10, the electrically conduciive adhesive member 20a

joins the lead surface 30 of the lead 12 to the cap 38 at the end 34 of the electrical component
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16 to electrically connect the lead 12 to the end 34 of the electrical component 16. - The
electrically conductive adhesive member 20a is not limited to joining the lead surface 30 of
the lead 12 to the electrical component 16. Rather, in addition or alternatively to the lead
surface 30, the clectrically conductive adhesive member 20a may join any other surface of
the lead 12 to the electrical component 16 to electrically connect the lead 12 to the electrical
component 16. The electrically conductive adhesive member 20a may be referred to herein
as a “first electrically conductive adhesive member” and/or a “second electrically conductive

adhesive member”.

[0023] The electiically conductive adhesive member 20b joins the lead surface 32
of the lead 14 to the end 36 of the electrical component 16. The electrically conductive
adhesive member 20b thereby electrically connects the lead 14 to the end 36 of the electrical
component 16. In the illustrated embodiment of the assembly 10, the electrically conductive
adhesive member 20b joins the lead surface 32 of the lead 14 to the cap 40 at the end of the
electrical component 16. The electrically conductive adhesive member 20b is not limited to
joining the lead surface 32 of the lead 14 to the electrical component 16. Rather, in addition
or alternatively to the lead surface 32, the electrically conductive adhesive member 20b may
join any other surface of the lead 14 to the electrical component 16 to electrically connect the
lead 14 to the electrical component 16. The electrically conductive adhesive member 20b
may be referred to heiein as a “first electrically conductive adhesive member” and/or a

“second electrically conductive adhesive member”.

[0024] The electrically conductive adhesive members 20a and 20b may each be any
type of adhesive that is electrically conductive and that includes any material(s), such as, but
not limited to, an electrically conductive epoxy, an electrically conducti\}e thermosetting
polymer, solder a mechanically bonding adhesive, a chemically bonding adhesive, and/or the
like. In some embodiments, the electrically conduciive adhesive members 20a and 20b have
the same material composition as each other, while in other embodiments the electrically
conductive adhesive members 20a and 20b have a different material composition than each

other.

[0025] In the illustrated embodiment of the assembly 10, each of the non-
electrically conductive adhesive members 18a and 18b extends between the respective lead

surface 30 and 32 and the respective electrically conductive adhesive member 20a and 20b,
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In other words, the electrically conductive adhesive members 20a and 20b extend over the
respective non-electrically conductive adhesive member 18a and 18b. Alternatively, each of
the electrically conductive adhesive members 20a and 20b extends between the 1'espéctive
lead surface 30 and 32 and the respective non-electrically conductive adhesive member 18a

and 18b (e.g., the arrangement of the electrical assembly 110 shown in Figure 5).

[0026] Optionalty, an electrically insulative material (not shown) is provided that
encapsulates at least a portion of the electrical assembly 10, such as, but not limited to, the
electrical component 16, the non-electrically conductive adhesive members 18a and 18b, the
electrically conductive adhesive members 20a and 20b, and at least a portion of the leads 12
and 14 {c.g., the ends 22 and 24 of the leads 12 and 14, respectively). For example, the
electrically insulative material may be an overmold that is molded over at least a portion of

the electrical assembly 10.

{0027] Figures 2-4 arc perspective views of portions of the electrical assembly 10
illustrating an exemplary process for fabricating the assembly 10, As shown in Figure 2, a
dot of a non-electrically conductive adhesive material is applied to the lead surface 30 of the
lead 12 to provide the non-clecirically conductive adhesive member 18a. Similarly, a dotof a
non-electrically conductive adhesive material is applied to the lead surface 32 of the lead 14
to provide the non-electrically conductive adhesive member 18b. Aliernatively, a single dot
of a non-electrically conduciive adhesive material may be applied to both the lead surfaces 30
and 32 to provide the non-clectrically conductive adhesive members 18a and 18b (e.g., as a

single continuous structure that extends over the gap G).

[0028] As shown in Figure 3, the elecirical component 16 is placed on the non-
electrically conductive adhesive members 18a and 18b.  Specifically, the electrical
component 16 is positioned on the non-electrically conductive adhesive members 18a and
18b such that the end 34 of the electrical component 16 is engaged in physical contact with
the non-electrically conductive adhesive member 18a and such that the end 36 of the
electrical component 16 is engaged in physical contact with the non-elecirically conductive -
adhesive member 18b. In the illustrated embodiment, the cap 38 at the end 34 of the
electrical component 16 is engaged in physical contact with the non-electrically conductive
adhesive member 18a and the cap 40 at the end 36 of the electrical component 16 is engaged

in physical contact with the non-electrically conductive adhesive member 18b.
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[0029] As shown in Figure 4, a dot of an electrically conductive adhesive material is
applied to the lead 12 and the electrical component 16 to provide the electrically conductive
adhesive member 20a. Specifically, the electrically conductive adhesive material is applied
to the lead 12 and the electrical compenent 16 such that the electrically conductive adhesive
member 20a is engaged in physical contact with the lead surface 30 of the lead 12 and is
engaged in physical contact with the end 34 of the electrical component 16. In the illustrated
embodiment, the electrically conduciive adhesive member 20a is engaged in physical contact

with the cap 38 at the end 34 of the electrical component 16.

[0030] A dot of an electrically conductive adhesive material is also applied to the
lead 14 and the electrical component 16 to provide the electrically conductive adhesive
member 20b, as is also shown in Figure 4. Specifically, the electrically conductive adhesive
material is applied to the lead 14 and the electrical component 16 such that the electrically
conductive adhesive member 20b is engaged in physical contact with the lead surface 32 of
the lead 14 and is engaged in physical contact with the end 36 of the electrical component 16.
In the illustrated embodiment, the electrically conductive adhesive member 20b is engaged in

physical contact with the cap 40 at the end 36 of the electrical component 16.

[0031] The adhesive members 18a, 18b, 20a, and/or 20b can then be cured to
provide the electrical assembly 10 shown in Figure 1. Referring now to Figure 1, the non-
electrically conductive adhesive members 18a and 18b are joined to the respective lead
surfaces 30 and 32 and the electrical component 16 such that the non-electrically conductive
adhesive members 18a and 18b mechanically connect the electrical component 16 between
the ends 22 and 24 of the leads 12 and 14, respectively. As can be seen from a comparison of
Figures 1 and 4, in the illustrated embodiment of the assembly 10, the non-electrically
conductive adhesive members 18a and/or 18b have flowed into the gap G between the leads
12 and 14 during the curing operation(s). But, as described above, in some other
embodiments, the non-electrically conductive adhesive members 18a and 18b do not flow
into the gap G such that the non-electrically conductive adhesive members 18a and 18b do
not extend within the gap G. The electrically conductive adhesive members 20a and 20b are
joined to the respective lead surfaces 30 and 32 and the electrical component 16 such that the
electrically conductive adhesive members 20a and 20b electrically connect the electrical

component 16 between the ends 22 and 24 of the leads 12 and 14, respectively. Each of the
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adhesive members 18a, 18b, 20a, and 20b may be cured, whether together and/or in separate
curing operations, using any suitable curing process that enables the members 18a, 18b, 20a,

and/or 20b to function as described and/or illustrated herein.

[0032] Figure S is a perspective view of another embodiment of an electrical
assembly 110. The electrical assembly 110 includes the leads 12 and 14 and the electrical
component 16, which electrically connects the leads 12 and 14 together. The electrical
component 16 is mechanically connected to the leads 12 and 14 using one or more non-
electrically conductive adhesive members 118. The electrical component 16 is electrically
connected to the leads 12 and 14 using electrically conductive adhesive members 120. Figure
5 illustrates an embodiment having the reverse arrangement of the adhesive members 18 and
20 (Figure 1) of the electrical assembly 10 (Figures 1-4). Specifically, Figure 5 illustrates an
embodiment wherein the non-electrically conductive adhesive members 118 extend over the

corresponding electrically conductive adhesive member(s) 120.

[0033] The clectrical component 16 is electrically connected to the leads 12 and 14
using two electrically conductive adhesive members 120a and 120b. The electrically
conductive adhesive member 120a joins the lead surface 30 of the lead 12 to the end 34 of the
electrical component 16 such that the electrically conductive adhesive member 120a
clectrically connects the lead 12 to the end 34 of the electrical component 16. In the
illustrated embodiment of the assembly 110, the electrically conductive adhesive member
120a joins the lead surface 30 of the lead 12 to the cap 38 at the end 34 of the electrical
component 16 to electrically connect the lead 12 to the end 34 of the electrical component 16.
The electrically conductive adhesive member 120a is not limited to joining the lead surface
30 of the lead 12 to the electrical component 16. Rather, in addition or alternatively to the
lead surface 30, the clectrically conductive adhesive member 120a may join any other surface
of the lead 12 to the electrical component 16 to electrically connect the lead 12 to the
electrical component 16. The electrically conductive adhesive member 120a may be
referred to herein as a “first electrically conductive adhesive member” and/or a “second

electrically conductive adhesive member”.

[0034] The electrically conductive adhesive member 120b joins the lead surface 32
of the lead 14 to the end 36 of the electrical component 16, The electrically conductive

adhesive member 120b thereby electrically connects the lead 14 to the end 36 of the electrical
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component 16. In the illustrated embodiment of the assembly 110, the electrically conductive
adhesive member 120b joins the lead surface 32 of the lead 14 to the cap 40 at the end of the
electrical component 16. The electrically conductive adhesive member 120b is not limited to
joining the lead surface 32 of the lcad 14 to the electrical component 16. Rather, in addition
or alternatively to the lead surface 32, the electrically conductive adhesive member 120b may
join any other surface of the lead 14 to the electrical component 16 to electrically connect the.
lead 14 to the electrical component 16, The electrically conductive adhesive member 120b
may be referred to herein as a “first clectrically conductive adhesive member” and/or a

“second electrically conductive adhesive member”.

[0035] The electrically conductive adhesive members 120a and 120b may each be
any type of adhesive that is clectrically conductive and that includes any material(s), such as,
but not limited to, an electrically conductive epoxy, an electrically conductive thermosetting
polymer, solder, a mechanically bonding adhesive, a chemically bonding adhesive, and/or the
like. In some embodiments, the electrically conductive adhesive members 120a and 120b
have the same material composition as each other, while in other embodiments the
electrically conductive adhesive members 120a and 120b have a different material

composition than each other.

[0036] In the illustrated embodiment of the assembly 110, the electrical component
16 is mechanically connected to the leads 12 and 14 using two non-electrically conductive
adhesive members 118a and 118b. Specifically, the non-electrically conductive adhesive
member 118a joins the lead surface 30 of the lead 12 to the end 34 of the electrical
component 16. The non-electrically conductive adhesive member 118a thereby mechanically
connects the lead 12 to the end 34 of the electrical component 16, In the illustrated
embodiment of the assembly 110, the non-electrically conductive adhesive member 118a
joins the lead surface 30 of the lead 12 to the cap 38 at the end 34 of the electrical component
16 to mechaﬁically connect the lead 12 to the end 34 of the electrical component 16. The
non-electrically conductive adhesive member 118a is not limited to joining the lead surface
30 of the lead 12 to the electrical component 16. Rather, in addition or alternatively to the
lead surface 30, the non-electrically conductive adhesive member 118a may join any other
surface of the lead 12 to the electrical component 16 to mechanically connect the lead 12 to

the electrical component 16. The noh-electrically conductive adhesive member 118a may be

-10-



WO 2015/108697 PCT/US2014/072624

referred to Herein as a “first non-electrically conductive adhesive member” and/or a “second

non-electrically conductive adhesive member”.

[0037] The non-clectrically conductive adhesive member 118b joins the lead
surface 32 of the lead 14 to the end 36 of the electrical component 16 such that the non-
electrically conductive adhesive member 118b mechanically connects the lead 14 to the end
36 of the electrical component 16. The non-electrically conductive adhesive member 118b
joins the lead surface 32 of the lead 14 to the cap 40 at the end of the electrical component 16
in the illustrated embodiment of the assembly 10. The non-electrically conductive adhesi_ve
member 118b is not limited to joining the lead surface 32 of the lead 14 to the electrical
component 16, Rather, in addition or alternatively to the lead surface 32, the non-electrically
conductive adhesive member 118b may join any other surface of the lead 14 to the electrical
component 16 to mechanically connect the lead 14 to the electrical component 16. The non-
electrically conductive adhesive member 118b may be referred to herein as a “first non-
electrically conductive adhesive member” and/or a “second non-electrically conductive

adhesive member”.

[0038] The non-electrically conductive adhesive members 118a and 118b may each
be any type of adhesive that is not electrically conductive and that includes any material(s),
such as, but not limited to, an epoxy, a thermosetting polymer, a mechanically bonding
adhesive, a chemically bonding adhesive, and/or the like. In some embodiments, the non-
electrically conductive adhesive members 118a and 118b have the same material composition
as each other, while in other embodiments the non-electrically conductive adhesive members

118a and 118b have a different material composition than each other.

[0039] In the illustrated embodiment of the assembly 110, each of the electrically
conductive adhesive members 120a and 120b extends between the respective lead surface 30
and 32 and the respective non-electrically conductive adhesive member 118a and 118b. In
other words, the non-electrically conductive adhesive members 118a and 118b extend over

the respective electrically conductive adhesive member 120a and 120b.

[0040] Optionally, an electrically insulative material (not shown) is provided that
encapsulates at least a portion of the electrical assembly 110, such as, but not limited to, the

elecirical component 16, the non-electrically conductive adhesive members 118a and 118b,

-11-
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the electrically conductive adhesive members 120a and [20b, and at least a portion of the
leads 12 and 14 (e.g., the ends 22 and 24 of the leads 12 and 14, respectively). For example,
the electrically insulative material may be an overmold that is molded over at least a portion

of the electrical assembly 110.

[0041] Figures 6-8 are perspective views of portions of the electrical assembly 110
illustrating an exemplary process for fabricating the assembly 110. As shown in Figure 6, a
dot of an electrically conductive adhesive material is applied to the lead surface 30 of the lead
12 to provide the electrically conductive adhesive member 120a. Similarly, a dot of an
electrically conductive adhesive material is applied to the lead surface 32 of the lead 14 to

provide the electrically conductive adhesive member 120b.

[0042] As shown in Figure 7, the electrical component 16 is placed on the
electrically conductive adhesive members 120a and 120b. Specifically, the electrical
component 16 is positioned on the electrically conductive adhesive members 120a and 120b
such that the end 34 of the electrical component 16 is engaged in physical contact with the
electrically conductive adhesive member 120a and such that the end 36 of the electrical
component 16 is engaged in physical contact with the electrically conductive adhesive
member 120b. In the illustrated embodiment, the cap 38 at the end 34 of the elecirical
component 16 is engaged in physical contact with the electrically conductive adhesive
member 120a and the cap 40 at the end 36 of the electrical component 16 is engaged in

physical contact with the electrically conductive adhesive member 120b.

[0043] As shown in Figure 8, a dot of a non-elecirically conductive adhesive
material is applied to the lead 12 and the electrical component 16 to provide the non-
electrically conductive adhesive member 118a. Specifically, the non-electrically conductive
adhesive material is applied to the lead 12 and the electrical component 16 such that the non-
electrically conductive adhesive member 118a is engaged in physical contact with the lead
surface 30 of the lead 12 and is engaged in physical contact with the end 34 of the electrical
component 16. In the illustrated embodiment, the non-electrically conductive adhesive
member 118a is engaged in physical contact with the cap 38 at the end 34 of the clectrical

component 16.

-12-
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[0044] A dot of a non-electrically conductive adhesive material is also applied to the
lead 14 and the electrical component 16 to provide the non-electrically conductive adhesive
member 118b, as is also shown in Figure 8. Specifically, the non-electrically conductive
adhesive material is applied to the lead 14 and the electrical compohent 16 such that the non-
electrically conductive adhesive member 118b is engaged in physical contact with the lead
surface 32 of the lead 14 and is engaged in physical contact with the end 36 of the electrical -
component 16. In the illustrated embodiment, the non-electrically conductive adhesive '-
member 118b is engaged in physical contact with the cap 40 at the end 36 of the electrical

component 16.

[0045] The adhesive members 118a, 118b, 120a, and/or i20b can then be cured to
provide the electrical assembly 110 shown in Figure S. Referring now to Figure 5, the non-
electrically conductive adhesive members 118a and 118b are joined to the respective lead
surfaces 30 and 32 and the electrical component 16 such that the non-electrically conductive
adhesive members 118a and 118b mechanically connect the electrical component 16 between
the ends 22 and 24 of the leads 12 and 14, respectively. The electrically conductive adhesive
‘members 120a and 120b are joined to the respective lead surfaces 30 and 32 and the electrical
component 16 such that the electrically conductive adhesive members 120a and 120b
electrically connect the electrical component 16 between the ends 22 and 24 of the leads 12
and 14, respectively. As shown in Figure 5, the electrically conductive adhesive members
120a and 120b are not directly electrically connected together (e.g., do not bridge the gap G
between the leads 12 and 14) such that the electrically conductive adhesive members 120a
and 120b do not electrical short the leads 12 and 14 together (i.e., do not provide an electrical
path between the leads 12 and 14 that bypasses the electrical component 16). Each of the
adhesive members 118a, 118b, 120a, and 120b may be cured, whether together and/or in
separate curing operations, using any suitable curing process that enables the members 118a,

118b, 120a, and/or 120b to function as described and/or illustrated herein.

[0046] Figure 9 is a perspective view of another embodiment of an electrical
assembly 210. The electrical assembly 210 includes the leads 12 and 14 and the electrical
component 16, which electrically connects the leads 12 and 14 together. The electrical
component 16 is mechanically connected to the leads 12 and 14 using a non-electrically

conductive adhesive member 218. The electrical component 16 is electrically connected to
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the leads 12 and 14 using electrically conductive adhesive members 220. Figure 9 illustrates
an embodiment wherein the non-electrically conductive adhesive member 218 is a single
continuous structure that encapsulates the electrical component 16, the electrically conductive

adhesive members 220, and at least a portion of the leads 12 and 14.

[0047] The electrical component 16 is electrically connected to the leads 12 and 14
using {wo el_ectrically conductive adhesive members 220a and 220b. The electrically
conductive adhesive member 220a joins the lead surface 30 of the lead 12 to the end 34 of the
electrical component 16 such that the electrically conductive adhesive member 220a
electrically connects the lead 12 to the end 34 of the electrical component 16. In the
illustrated embodiment of the assembly 210, the electrically conductive adhesive member
220a joins the lead surface 30 of the lead 12 to the cap 38 at the end 34 of the electrical
component 16 to electrically connect the lead 12 to the end 34 of the electrical component 16.
The electrically conductive adhesive member 220a is not limited to joining the lead surface
30 of the lead 12 to the electrical component 16. Rather, in addition or alternatively to the
lead surface 30, the electrically conductive adhesive member 220a may join any other surface
of the lead 12 to the electrical component 16 to electrically connect the lead 12 to the
electrical component 16, The electrically conductive adhesive member 220a may be referred
to herein as a “first electrically conductive adhesive member” and/or a “second elecirically

conductive adhesive member”.

[0048] The electrically conductive adhesive member 220b joins the lead surface 32
of the lead 14 to the end 36 of the clectrical component 16. The electrically conductive
adhesive member 220b thereby electrically connects the lead 14 to the end 36 of the electrical
component 16. In the illustraied embodiment of the assembly 210, the electrically conductive
adhesive member 220b joins the lead surface 32 of the lead 14 to the cap 40 at the end of the
electrical component 16. The electrically conductive adhesive member 220b is not limited to
joining the lead surface 32 of the lead 14 to the clectrical component 16. Rather, in addition
or alternatively to the lead surface 32, the electrically conductive adhesive member 220b may
Join any other surface of the lead 14 to the electrical component 16 to electrically connect the
lead 14 to the electrical component 16. The electrically conductive adhesive member 220b
may be referred to herein as a “first electrically conductive adhesive member” and/or a

“second electrically conductive adhesive member”.
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[0049] The electrically conductive adhesive members 220a and 220b may each be
any type of adhesive that is electrically conductive and that includes any material(s), such as,
but not limited to, an electrically conductive epoxy, an electrically conductive thermosetting
polymer, solder, a mechanically bonding adhesive, a chemically bonding adhesive, and/or the
like. In some embodiments, the electrically conductive adhesive members 220a and 220b
have the same material composition as each other, while in other embodiments the
clectrically conductive adhesive members 220a and 220b have a different material

composition than each other.

[0050] In the illustrated embodiment of the assembly 210, the electrical component
16 is mechanically connected to the leads 12 and 14 using the non-electrically conductive
adhesive member 218. As shown in Figure 9, the non-electrically conductive adhesive
member 218 is a single continuous structure that encapsulates the electrical component 16,
the electrically conductive adhesive members 220, and at least a poition of the leads 12 and
14. In the illustrated embodiment of the assembly 210, the non-electrically conductive
adhesive member 218 encapsulates portions of the ends 22 and 24 of the leads 12 and 14,
respectively, but the non-electrically conductive adhesive material 218 may encapsulate less
of the ends 22 and/or 24, more of the ends 22 and/or 24, more of the leads 12 and/or 14
overall, and/or less of the leads 12 and/or 14 overall. The non-electrically conductive

adhesive member 218 may encapsulate any amount(s) and/or portion(s) of the leads 12 and

14.

[0051] Optionally, the non-electrically conductive adhesive member 218 extends
within the gap G. The non-electrically conductive adhesive member 218 may fill any amount
of the gap G. In the illusirated embodiment of the assembly 210, the non-electrically

conductive adhesive member 218 fills an approximate entirety of the 3D space of the gap G.

{0052] The material of the non-electrically conductive adhesive member 218 joins
the lead surface 30 of the lead 12 to the end 34 of the electrical component 16. The non-
electrically conductive adhesive member 218 thereby mechanically connects the lead 12 to
the end 34 of the electrical component 16. The material of the non-electrically conductive
adhesive member 218 also joins the lead surface 32 of the lead 14 to the end 36 of the
electrical component 16 such that the non-electrically conductive adhesive member 218

mechanically connects the lead 14 to the end 36 of the electrical component 16.
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[0053] The non-electrically conductive adhesive member 218 may be any type of
adhesive that is not electrically conductive and that includes any material(s), such as, but not
limited to, an epoxy, a thermosetting polymer, a mechanically bonding adhesive, a

chemically bonding adhesive, and/or the like.

[0054] Optionally, an electrically insulative material (not shown) is provided that
encapsulates at least a portion of the electrical assembly 210, such as, but not limited to, the
electrical component 16, the non-electrically conductive adhesive member 218, the
celectrically conductive adhesive members 220a and 220b, and at least a portion of the leads
12 and 14. For example, the elecirically insulative material may be an overmold that is

molded over at least a portion of the electrical assembly 210.

[0055] Figure 10 is a perspective view of another embodiment of an electrical
assembly 310. The electrical assembly 310 includes the leads 12 and 14 and the electrical
component 16, which electrically connects the leads 12 and 14 together. The electrical
component 16 is mechanically connected to the leads 12 and 14 using a non-electrically
conductive adhesive member 318. The electrical component 16 is electrically connected to
the leads 12 and 14 using electrically conductive adhesive members 320. Figure 10
illustrates an embodiment wherein the non-¢lectrically conductive adhesive member 318 is a
single continuous structure that is positioned within a reservoir 322 of a larger electrical
device 324 within which the electrical assembly 310 is embedded. The electrical device 324
may be any type of electrical device, such as, but not limited to, an electrical connector, a

circuit board, and/or the like.

[0056] In the illustrated embodiment of the assembly 310, the electrical component
16 is mechanically connected to the leads 12 and 14 using the non-electrically conductive
adhesive member 318. As shown in Figure 10, the non-electrically conductive adhesive
member 318 is a single continuous structure that extends within the reservoir 322 of the
electrical device 324, The reservoir 322 may be any reservoir of the electrical device 324. In
the illustrated embodiment of the assembly 310, the reservoir 322 extends within a stuffer
block of the electrical device 324 that is used to hold a lead frame (which includes the leads
12 and 14) of the electrical device 324.
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[0057] The material of the non-electrically conductive adhesive member 318 joins
the lead 12 to the end 34 of the electrical component 16. The-non-electrically conductive
adhesive member 318 thereby mechanically connects the lead 12 to the end 34 of the
elecirical component 16. TIn the illustrated embodiment of the assembly 310, the non-
electrically conductive adhesive member 318 joins the lead 12 to the cap 38 at the end 34 of
the electrical component 16 to mechanically connect the lead 12 to the end 34 of the electrical

component 16.

[0058] The material of the non-electrically conductive adhesive member 318 joins
the lead 14 to the end 36 of the electrical component 16 such that the non-clectrically
conductive adhesive member 318 mechanically connects the lead 14 to the end 36 of the
electrical component 16. In the illustrated embodiment of the assembly 310, the non-
electrically conductive adhesive member 318 joins the lead 14 to the cap 40 at the end 36 of
the electrical component 16 to mechanically connect the lead 14 to the end 36 of the electrical

component 16,

[0059] In the illustrated embodiment of the assembly 310, the clectrical component
16 is press-fit between the end faces 26 and 28 of the leads 12 and 14, respectively.
Accordingly, the ends 34 and 36 of the electrical component 16 are engaged in physical
contact with the respective end faces 26 and 28 in the illustrated embodiment of the assembly
310. But, the electrical component 16 is not limited to being press-fit between the end faces
26 and 28. Rather, the electrical component 16 may extend between the leads 12 and 14 with
a clearance fit wherein the ends 34 and 36 of the electrical component 16 are spaced apart

from the end faces 26 and 28, respectively, of the leads 12 and 14, respectively.

[0060] The non-clectrically conductive adhesive member 318 may be any type of
adhesive that is not elecirically conductive and that includes any material(s), such as, but not
limited to, an epoxy, a thermosetting polymer, a mechanically bonding adhesive, a

chemically bonding adhesive, and/or the like.

[0061] The electrical component 16 is electrically connected to the leads 12 and 14
using two electrically conductive adhesive members 320a and 320b. The electrically
conductive adhesive member 320a joins the lead surface 30 of the lead 12 to the end 34 of the

elecirical component 16 such that the electrically conductive adhesive member 320a
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electrically connects the lead 12 to the end 34 of the electrical component 16. In the
illustrated embodiment of the assembly 310, the electrically conductive adhesive member
320a joins the lead surface 30 of the lead 12 to the cap 38 at the end 34 of the electrical
component 16 to clectrically connect the lead 12 to the end 34 of the electrical component 16.
The electrically conductive adhesive member 320a is not limited to joining the icad surface
30 of the lead 12 to the electrical component 16. Rather, in addition or alternatively to the
lead surface 30, the electrically conductive adhesive member 320a may join any other surface
of the lead 12 to the electrical component 16 to electrically connect the lead 12 to the
electrical component 16. The electrically conductive adhesive member 320a may be referred
to herein as a “first electrically conductive adhesive member” and/or a “second electrically

conductive adhesive member”.

[0062] The electrically conductive adhesive member 320b joins the lead surface 32
of the lead 14 to the end 36 of the electrical component 16. The electrically conductive
adhesive member 320b thereby electrically connects the lead 14 to the end 36 of the electrical
component 16. In the illustrated embodiment of the assembly 310, the electrically conductive
adhesive member 320b joins the lead surface 32 of the lead 14 to the cap 40 at the end of the
electrical component 16. The electrically conductive adhesive member 320b is not limited to
joining the lead surface 32 of the lead 14 to the electrical component 16. Rather, in addition
or alternatively to the lead surface 32, the electrically conductive adhesive member 320b may
join any other surface of the lead 14 to the electrical component 16 to mechanically connect
the lead 14 to the electrical component 16. The electrically conductive adhesive member
320b may be referred to herein as a “first electrically conductive adhesive member” and/or a

“second electrically conductive adhesive member™.

[0063] The electrically conductive adhesive members 320a and 320b may each be
any type of adhesive that is electrically conductive and that includes any material(s), such as,
but not limited to, an electrically conductive epoxy, an electrically conductive thermosetting
polymer, solder, a mechanically bonding adhesive, a chemically bonding adhesive, and/or the
like. In some embodiments, the electrically conductive adhesive members 320a and 320b
have the same material composition as each other, while in other embodiments the
electrically conductive adhesive members 320a and 320b have a different material

composition than each other.
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[0064] Optionally, an electrically insulative material (not shown) is provided that
encapsulates at least a portion of the electrical assembly 310, such as, but not limited to, the
electrical component 16, the non-electrically conductive adhesive member 318, the
electrically conductive adhesive members 320a and 320b, and at least a portion of the leads
12 and 14. For example, the electrically insulative material may be an overmold that is

molded over at least a portion of the electrical assembly 310.

[0065] Optionally, each of the electrical assemblics described and/or illustrated
herein may be embedded within a larger electrical device, which Ihay be any type of
electrical device, such as, but not limited to, and electrical connector, a circuit board, and/or
the like. Figure 11 is a perspective view of an embodiment of an electrical connector 400
within which the electrical assemblies described and/or illustrated herein (e.g., the assembly
10 shown in Figures 1-4, the assembly 110 shown in Figures 5-8, the assembly 210 shown in
Figure 9, and/or the assembly 310 shown in Figure 10) may be embedded. The electrical
connector 400 is meant as exemplary only. The electrical assemblies described and/or
illustrated herein are not limited to being embedded within the electrical connector 400, but
rather may be embedded within any other type of elecirical connector and/or other electrical

device.

[0066] The electrical connector 400 includes an electrically insulative body 402 and
a lead frame 404 held by the body 402. The lead frame 404 includes a plurality of leads 406.
In the illustrated embodiment, the electrical assembly 1Q is embedded within the lead frame
404 of the electrical connector 400. Specifically, one of the leads 406a includes the leads 12
and 14, which arc sub-leads of the lead 406a. The electrical component 16 of the electrical
assembly 10 is electrically and mechahically connected between the leads 12 and 14 as
described above and illustrated in Figure 1. In addition or alternatively to the elecirical
assembly 10, it should be understood that the electrical assembly 110, the electrical assembly
210, and/or the electrical assembly 310 may be embedded within the lead frame 404 of the
electrical connector 400. The body 402 of the electrical connector 400 may provide all or
one or more portions of the electrically insulative material that optionally encapsulates at

least a portion of the electrical assembly 10.

[0067] The embodiments described and/or illustrated herein may provide an

electrical assembly that is better capable of experiencing mechanical stresses during handling
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and processing operations without failing (e.g., without breaking an electrical and/or
mechanical connection between an electrical component and one or both leads of the
assembly), for example as compared to at least some known electrical assemblies. For
example, the mechanical strength provided by the non-elecirically conductive adhesive
members described and/or illustrated herein may provide mechanical support to the
electrically conductive adhesive members described and/or illustrated herein, which may
prevent the electrical connections between the electrical component and the leads from Being
broken. Moreover, the mechanical strength provided by the non-electrically conductive
adhesive members described and/or illustrated herein may prevent the mechanical

connections between the electrical component and the leads from being broken.

[0068]) The embodiments described and/or illustrated herein may provide an
electrical assembly having electrical leads that are less likely to be electrically shorted
together by electrically conductive adhesive membeis of the electrical assembly, for example

as compared to at least some known electrical assemblies.
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WHAT IS CLAIMED IS:

1. An electrical assembly (10, 110, 210, 310) comprising a first lead (12), a second
lead (14), and an electrical component {16} extending from a first end (34) to a second end
(36) that is opposite the first end, the electrical assembly chafacterized by:

a first non-electrically conductive adhesive member (18a, 118a, 218, 318)
mechanically connecting the first lead to the first end of the electrical component, a second
non-electrically conductive adhesive member (18b, 118b, 218, 318) mechanically connecting
the second lead to the second end of the electrical component, a first elecirically conductive
adhesive member (20a, 120a, 220a, 320a) electrically connecting the first lead to the first end
of the electrical component, and a second electrically conductive adhesive member (20b,
120b, 220b, 320b) electrically connecting the second lead to the second end of the electrical

component.

2. The electrical assembly of claim 1, wherein the first and second leads (12, 14) are
spaced apart by a gap (G), at least one of the first non-electrically conductive adhesive
member (18a, 218, 318) or the second non-electrically conductive adhesive member (18b,

218, 318) extending within the gap.

3. The clectrical assembly of claim 1, wherein the first and second leads (12, 14) are
spaced apart by a gap (G), at least one of the first non-electrically conductive adhesive
member (18a, 218, 318) or the second non-electrically conductive adhesive member (18b,
218, 318) extending within the gap such that the gap is approximately entirely filled by the at
least one of the first non-electrically conductive adhesive member or the second non-

electrically conductive adhesive member.

4, The electrical assembly of claim 1, wherein the first non-electrically conductive
adhesive member (18a) extends between the first lead (12) and the first electrically
conductive adhesive member (20a), and the second non-clectrically conductive adhesive
member (18b) extends between the second lead (14) and the second electrically conductive
adhesive member (20b).

5. The electrical assembly of claim 1, wherein at least one of the first non-electrically

conductive adhesive member (18a, 118a, 218, 318) or the second non-electrically conductive
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adhesive member (18b, 118b, 218, 318) comprises at least one of an epoxy or a thermosetiing

polymer,

6. The electrical assembly of claim 1, wherein at least one of the first electrically
conductive adhesive member (20a, 120a, 220a, 320a) or the second electrically conductive
adhesive member (20b, 120b, 220b, 320b) comprise at least one of an electrically conductive

epoxy, an electrically conductive thermosetting polymer, or solder.

7. The electrical assembly of claim 1, wherein the first and second leads (12, 14) are

leads of a lead frame (404) of an electrical connecior (400).

8. The electrical assembly of claim 1, wherein the first and second leads (12, 14)
comprise end faces (26, 28) that are spaced apart by a gap (G), at least one of the first non-
clectrically conductive adhesive member (18a, 218, 318) or the second non-electrically

conductive adhesive member (18b, 218, 318) joining the end faces together across the gap.

9. The electrical assembly of claim 1, wherein the first and second non-electrically

conductive adhesive members (18a, 18b, 218, 318) define a continuous structure.

10. The electrical assembly of claim 1, wherein the elecirical component (16)
comprises at least one of a capacitor, a resistor, a diode, a transistor, a transducer, a switch, an

active electrical component, or a passive electrical component.
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