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(57) Abstract: A holder (14) is provided for holding an electrical component (12) on a circuit board (16) having a lead hole (24).
The holder includes a body (46) having a base (48) for holding the electrical component and a connection member (50) for mounting
the body to the circuit board. The base includes a lead opening (56) that is configured to hold a solder lead (22) of the electrical
component therein. The connection member extends from the base and is configured to mechanically connect to the circuit board
such that the base holds an end (90) ot the solder lead of the electrical component within the lead hole of the circuit board.
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ELECTRICAL COMPONENT HOLDER

[0001] The subject matter described and/or illustrated herein relates
generally to a holder for an elecirical component, and more particularly to a holder for

holding an electrical component to a circuit board during a soldering operation.

[0002] Antennas are elecirical devices that convert electrical power into
radio frequency (RF) waves, and vice versa. Antennas are used with RF transmitters and RF
receivers for respectively transmitting and recciving RF waves. In transmission, the RF
transmitter supplies an oscillating RF electric current to the terminals of the antenna, and the
antenna radiates the energy from the current as RF waves. In reception, the antenna
intercepts some of the power of an RF wave in order to produce a tiny voltage at the

terminals of the antenna, which is applied to the RF receiver.

[0003] Some known antennas are mounted to circuit boards. For example,
some known antennas include a lead that is received within a hole (e.g., an electrical via
and/or thru hole) of the circuit board. The lead is then soldered to the circuit boaid to
elecirically connect the antenna to the circuit board. For example, the lead may be soldered
to a contact pad positioned on a surface of the circuit board adjacent the hole and/or may be

soldered to electrically conductive material of the hole.

[0004] Tt may be difficult to solder the leads of at least some known
antennas to the circuit board. For example, an operator may need to hold the antenna during
the soldering operation to support the antenna and prevent the lead from falling out of, and/or
becoming misaligned within, the hole of the circuit board. But, holding the antenna while the
lead is being soldered to the circuit board may make it more difficult for a single operator to
complete the soldering operaiion. - For example, the single operator may be required to
perform the soldering operation with one hand while holding the antenna with the other hand,
which may increase the difficulty and/or time required to mount the antenna to the circuit
board and thereby increase manufacturing costs and/or reduce production numbers.
Moreover, and for example, soldering the leads of at least some known antennas to circuit
boards may require two operators, for example one operator to hold the antenna and another

operator to solder the antenna to the circuit board. The use of such a second operator to
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complete the soldering operation may increase manufacturing costs and/or reduce production

numbers.

[0005] The solution to the problem is provided by a holder for holding an
electrical component on a circuit board having a lead hole. The holder includes a body
having a base for holding the electrical component and a connection member for mounting
the body to the circuit board. The base includes a lead opening that is configured to hold a
solder lead of the electrical component therein. The connection member extends from the
base and is configured to mechanically connect to the circuit board such that the base holds

an end of the solder lead of the electrical component within the lead hole of the circuit board.

[0006] The invention will now be described by way of example with

reference to the accompanying drawings in which:

[0007] Figure 1 is a perspective view of an embodiment of an electrical

device.

[0008] Figure 2 is a partially exploded perspective view of a circuit board

assembly of the electrical device shown in Figure 1.

[0009] Figure 3 is a perspective view of an embodiment of an antenna holder

of the circuit board assembly shown in Figure 2.

[0010] Figure 4 is another perspective view of the antenna holder shown in

Figure 3 illustrating a different orientation of the antenna holder as compared to Figure 3.

[0011] Figure 5 is an exploded perspective view of an embodiment of an

assembly of an embodiment of an antenna and the antenna holder shown in Figures 3 and 4.

[0012] Figure 6 is an unexploded perspective view of the assembly shown in

Figure 5.

[0013] Figure 7 is a perspective view of a portion of the assembly shown in

Figures 5 and 6 illustrating a cross section of the assembly.



WO 2014/209969 PCT/US2014/043819

[0014] Figure 8 is another perspective view of the circuit board assembly

shown in Figure 2.

[0015] Figure 9 is a perspective view of a portion of the circuit board

assembly shown in Figures 2 and 8 illustrating a cross section of the assembly.

[0016]) Figure 10 is an elevational view of the circuit board assembly shown
in Figures 2, 8, and 9 illustrating the assembly shown in Figures 5-7 mounted to an

embodiment of a circuit board of the circuit board assembly.

[0017] Figure 11 is a perspective view of another embodiment of an
assembly of another embodiment of a holder and another embodiment of an electrical

component.

[0018] Figure 12 is a perspective view of a portion of the assembly shown in

Figure 11 illustrating a cross section of the assembly.

[0001] In an embodiment, a holder is provided for holding an electrical
component on a circuit board having a lead hole. The holder includes a body having a base
for holding the electrical component and a connection member for mounting the body to the
circuit board. The base includes a lead opening that is configured to hold a solder lead of the
electrical component therein. The connection member extends from the base and is
configured to mechanically connect to the circuit board such that the base holds an end of the

solder lead of the electrical component within the lead hole of the circuit board.

[0002] In an embodiment, an antenna assembly includes an antenna that
includes a solder lead having an end. The antenna assembly also includes an antenna holder
for holding the antenna on a circuit board. The antenna holder includes a body having a base
for holding the antenna and a connection member for mounting the body to the circuit board,
The base includes a lead opening. The solder lead of the antenna is received within the lead
opening such that the end of the solder lead is exposed from the body for being received
within a lead hole of the circuit board. The connection member extends from the base and is
configured to mechanically connect to the circuit board such that the base holds the end of the

solder lead of the antenna within the lead hole of the circuit board.
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[0003] In an embodiment, a circuit board assembly includes a circuit board
having a lead hole, and an antenna that includes a solder lead having an end. The circuit
board assembly also includes an antenna holder for holding the antenna on the circuit board.
The antenna holder includes a body having a base for holding the antenna and a connection
member for mounting the body fo the circuit board. The base includes a lead opening. The
solder lead of the antenna is received within the lead opening such that the end of the solder
lead is exposed from the body. The connection member extends from the base and is
mechanically connected to the circuit board such that the base holds the end of the solder lead

of the antenna within the lead hole of the circuit board.

[0004] Figure 1 is a perspective view of an embodiment of an electrical
device 10. The electrical device 10 includes an electrical component 12, a holder 14, and a
circuit board 16. In the illustrated embodiment; the electrical component 12 is an antenna.
The electrical component 12 will be referred to herein as the “antenna 127, while the holder
14 will be referred to herein as the “antenna holder 14”. As will be described in more detail
below, the antenna 12 and the antenna holder 14 are mounted to the circuit board 16. As can
be seen in Figure 1, the circuit board 16 is mounted to a substrate 18 of the electrical device
10. The substrate 18 may be a host circuit board that provides electrical pathways between
the circuit board 16 and one or more various other components of the electrical device 10.
Alternatively, the substrate 18 may be a structure that mechanically supports the circuit board
16 within the electrical device 10 without providing any electrical pathways between the
circuit board 16 and one or more various other components of the electrical device 10. The
electrical device 10 may be any type of electrical device that includes an electrical component
12 that is mounted to a circuit board. A combination of the antenna 12 and the antenna

holder 14 may be referred to herein as an “antenna assembly™.

[0005] The circuit board 16, the antenna holder 14, and the antenna define a
circuit board assembly 20, which is an antenna system that is configured to transmit and/or
receive radio frequency (RF) waves. For example, the circuit board 16 may be, or include, an
RF transmitter that transmits RF waves into the environment (e.g., the atmosphere) of the
elecirical device 10 using the antenna 12. Moreover, the circuit board 16 may be, or include,
an RF receiver that receives RF waves from the environment of the electrical device 10 using

the antenna 12. In some embodiments, the circuit board 16 is, or includes, both an RF

4-
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transmitter and an RF receiver for both transmitting RF waves into the environment using the

antenna 12 and receiving RF waves from the environment using the antenna 12.

[0006] As will be described in more detail below, the antenna holder 14 is
configured to hold the antenna 12 to the circuit board 16 during a soldering operation.
Specifically, the antenna holder 14 holds a solder lead 22 of the antenna 12 within a lead hole
24 (Figures 2, 8, and 10) of the circuit board 16 while the solder lead 22 is soldered to the
circuit board 16. As described above, the electrical component 12 is an antenna in the
illustrated embodiment. But, the electrical component 12 is not limited to being or including
an antenna. Rather, in addition or alternatively to an antenna, the electrical componeni 12
may be, or include, any other type of electrical component that includes a solder lead (e.g.,
the solder lead 22) for soldering the electrical component 12 to a circuit board. Examples of
other types of electrical components of the electrical component 12 include, but are not
limited to, elecltrical connectors, electrical contacts, capacitors, memories, integrated circuits,
processors, controllers, chips, single leaded connector pins, combined thru hole and surface

mount components, and/or the like.

[0007] Figure 2 is a partially exploded perspective view of the circuit board
assembly 20. The solder lead 22 of the antenna 12 is shown in Figure 2 as being held by the
antenna holder 14, while the antenna 12 and the antenna holder 14 are shown as exploded
from the circuit board 16. In the illustrated embodiment, the antenna 12 includes the solder
lead 22 and a coil 26 that extends from the solder lead 22. But, the coil 26 is meant only as
one example of the shape of the antenna 12. The antenna 12 is not limited to having a coil.
Rather, the antenna 12 may be any other type of antenna having any other shape in addition
or alternative to the coil 26, such as, but not limited to, fractal shapes, loops, beams, and/or

the like.

[0008] The circuit board 16 extends a thickness T from an antenna side 28 to
an opposite side 30 that is opposite the antenna side 28. The circuit board 16 includes one or
more edges 32 that extend from the antenna side 28 to the opposite side 30. The circuit board
16 includes the lead hole 24, which as will be described below is configured to receive the
solder lead 22 of the antenna 12 therein. In the itlustrated embodiment, the lead hole 24 is a

thru hole that extends completely through the thickness T of the circuit board 16. Bui, the
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lead hole 24 may extend only partially through the thickness T of the circuit board 16.
Moreover, in the illustrated embodiment, the lead hole 24 is an electrical via that includes
electrically conductive material 34 that extends on the interior wall(s) of the circuit board 16
that define the lead hole 24. Optionally, the lead hole 24 includes an electrically conductive
contact pad 36 that extends on the antenna side 28 and/or includes an electrically conductive
contact pad 38 (Figure 10) that extends on the opposite side 30. As will be described below,
the solder lead 22 of the antenna 12 is soldered to the material 34, the contact pad 36, and/or
the contact pad 38. The antenna side 28 of the circuit board 16 may be referred to herein as
an “electrical component side” of the circuit board 16. The opposite side 30 of the circuit

board 16 may be referred to herein as a “side” of the circuit board 16.

[0009] In some alternative embodiments, the lead hole 24 is not an electrical
via (whether or not the lead hole 24 is a thru hole) such that the lead hole 24 does not include
the electrically conductive material 34. In embodiments wherein the lead hole 24 is not an
electrical via, the solder lead 22 may be soldered to one or more contact pads and/or other
electrical contacts (not shown) that extend on the opposite side 30 of the circuit board 16
adjacent the lead hole 24, and/or the solder lead 22 may be soldered to one or more contact
pads and/or other electrical contacts (not shown) that extend on the antenna side 28 adjacent

the lead hole 24.

[0010] In the illustrated embodiment, the lead hole 24 has a cylindrical (i.e.,
circular cross-sectional) shape, as is shown in Figure 2. But, the lead hole 24 may
additionally or alternatively include any other shape, such as, but not limited to, a
parallelepiped, a rectangular cross-sectional shape, an oval cross-sectional shape, a triangular

cross-sectional shape, a cross-sectional shape having more than four sides, and/for the like.

[0011] The antenna holder 14 and the circuit board 16 include a detent 40.
Specifically, and as will be described in more detail below, the circuit board 16 includes an
opening 42 that receives a protrusion 44 (Figures 4 and 9) of the antenna holder 14 therein to
resist rotation of the antenna holder 14 relative to the circuit board 16. In the illustrated
embodiment, opening 42 is a thru hole that extends completely through the thickness T of the
circuit board 16. B‘ut, the opening 42 may extend only partially through the thickness T of

the circuit board 16. For exampie, the opening 42 may be a depression within the antenna



WO 2014/209969 PCT/US2014/043819

side 28 or the opposite side 30 of the circuit board 16. Moreover, in the illustrated
embodiment, the opening 42 has a cylindrical (i.e., circular cross-sectional) shape. But, the
opening 42 may additionally or alternatively inciude any other shape, such as, but not limited
to, a parallelepiped, a rectangular cross-sectional shape, an oval cross-sectional shape, a
triangular cross-sectional shape, a cross-sectional shape having more than four sides, and/or
the like. Examples of shapes of the opening 42 when the opening 42 is a depression include,
but are not limited to, a partially spherical (e.g., a half sphere, a 1/3 sphere, a 1/4 sphere,
and/or the like) depression, a triangular depression, an oval shaped depression, a rectangular

depression, a depression having more than four sides, and/or the like.

[0012] Although shown as having a rectangular shape that includes four
edges 32, the circuit board 16 may additionally or alternatively include any other shape, such
as, but not limited to, a circular shape, an oval shape, a triangular shape, a shape having more

than four edges 32, and/or the like.

[0013] Figure 3 is a perspective view of an embodiment of the antenna
holder 14. Figure 4 is another perspective view of the anienna holder 14 illustrating a
different orientation of the antenna holder 14 as compared to Figure 3. Referring now to
Figures 2-4, the antenna holder 14 includes a body 46 having a base 48 and a connection
member 50 that extends from the base 48. As will be described below, the base 48 is
configured to hold the antenna 12 (not shown in Figures 3 and 4), and the connection member
50 is configured to mount the body 46 to the circuit board 12 (not shown in Figures 3 and 4).
The body 46 of the antenna holder 14 is fabricated from one or more dielectric materials such
that at least a portion of the body 46 is diclectric (i.e., electrically insulative). The dielectric
properties of the body 46 enables the body 46 to hold the antenna 12 without electrically
shorting the antenna 12. In some embodiments, one or more portions of the body 46 may be
metallized and/or electrically conductive, so long as the body 46 does not provide an

electrical short between the antenna 12 and the circuit board 16.

[0014] Referring now solely to Figure 3, the base 48 extends a thickness T
from a side 52 to an opposite side 54. The base 48 includes a lead opening 56 that extends
~ through the thickness T of the base 48. The lead opening 56 is configured to hold the solder
lead 22 (Figures 1, 2, 5-8, and 10) of the antenna 12 (Figures 1, 2, and 5-10} therein, as will
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be described below. Optionally, the base 48 includes a tower 58 that extends outward from
the side 52 of the base 48. As can be seen in Figure 3, the lead opening 56 extends through
the tower 58 of the base 48. When included, the tower 58 provides additional support for the
antenna 12 along an axis 60 of the base 48 that extends approximately perpendicular to the

sides 52 and 54 of the base 48.

[0015] The lead opening 56 extends a length through the base 48 from an
end 62 to an opposite end 64. As can be seen in Figure 3, the length of the lead opening 56
extends through the tower 58 of the base 48. The lead opening 56 includes a side entrance 66
that extends along the length of the lead opening 56 from the end 62 to the end 64. As will be
described below, the lead opening 56 is configured to receive the solder lead 22 of the
antenna 12 thercin through the side entrance 66. In other words, the solder lead 22 is
configured to be inserted into the lead opening 56 through the side entrance 66. The base 48
includes an optional lead-in feature 68 for guiding the solder lead 22 into the lead opening 56
through the side entrance 66. In the illustrated embodiment, the lead-in feature 68 includes
opposing ramps 68a and 68b, but other structures may be additionally or alternatively used as

the lead-in feature 68,

[0016] In the illustrated embodiment, the lead opening 56 of the base 48 is
configured to receive the solder lead 22 of the antenna 12 with a snap-fit connection to hold
the solder lead 22 within the lead opening 56. But, the lead opening 56 may be additionally
or alternativély configured to receive the solder lead 22 of the antenna 12 with an
interference-fit connection to hold the solder lead 22 within the lead opening 56. In the
illustrated embodiment, the snap-fit connection between the lead opening 56 and the solder
lead 22 is provided by one or more snap ribs 70 that extend along at least a poition of the
length of the lead opening 56. The snap ribs 70 are configured to deflect and/or deform as
the solder lead 22 is inserted into the lead opening 56 through the side entrance 66. Once the
solder lead 22 has cleared the snap ribs 70, the snap ribs 70 snap back to the undeflected
and/or undeformed positions to hold the solder lead 22 within the lead opening 56. Although

two are shown, the lead opening 56 may include any number of the snap ribs 70.

[0017] Optionally, the lead opening 56 of the base 48 is bent along the

length of the lead opening 56, as is shown in the illustrated embodiment. Specifically, the
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path of the lead opening 56 through the base 48 includes segments 72 and 74 that are-
interconnected at a bend 76 of the lead opening 56. The segment 72 includes the end 64 of
the lead opening 56, while the segment 74 includes the end 62. As will be described below,
the segment 74 of the lead opening 56 is configured to receive a segment 89 (Figures 5-7) of
the coil 26 (Figures 2 and 5-7) of the antenna 12 therein. The bend 76 may have any angle
that enables the segment 74 of the lead opening 56 to hold a structure (e.g., the coil 26) of the

antenna 12 that extends from the solder lead 22.

[0018] The lead opening 56 may have any shape that enables the antenna
holder 14 to hold the solder lead 22 of the antenna 12 as described and/or illustrated herein.
Optionally, the lead opening 56 includes a shape that is complementary with the shape of the

solder lead 22 and/or another structure (e.g., the coil 56} of the antenna 12.

[0019] Referring now to Figure 4, the antenna holder 14 includes the
protrusion 44 that defines a portion of the detent 40 of the antenna holder 14 and the circuit
board 16 (Figures 1, 2, and 8-10). Specifically, the protrusion 44 extends outward on the side
54 of the base 48 of the body 46. In the illustrated embodiment, the protrusion 44 has a
partially spherical shape. But, the protrusion 44 may additionally or alternatively include any
other shape, such as, but not limited to, a parallelepiped, a rectangular cross-sectional shape,
an oval cross-sectional shape, a cylindrical (i.e., circular cross-sectional) shape, a triangular

cross-sectional shape, a cross-sectional shape having more than four sides, and/or the like.

[0020] The body 46 of the antenna holder 14 includes the connection
member 50. The connection member 50 extends from the base 48 and is configured to
mechanically connect to the circuit board 16 to thereby mount the body 46 to the circuit
board 16. In the illustrated embodiment, the connection member 50 is a spring clip.
Specifically, the connection member 50 includes a spring arm 78 that extends outward fiom
an edge 80 of the base 48. The spring arm 78 extends a length from the edge 80 of the base
48 to an end 82 of the spring arm 78. As can be seen in Figure 4, the length of the spring arm
78 is curved such that the length of the spring arm 78 curves back toward the base 48 as the
spring arm 78 extends from the edge 80 to the end 82. In other words, the spring arm 78 has

a “U” shape in the illustrated embodiment.
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[0021] The spring arm 78 is shown in Figure 4 in the natural resting position
of the spring arm 78. The end 82 of the spring arm 78 is resiliently deflectable in the
direction of the arrow A from the natural resting position of the spring arm 78. The spring
arm 78 defines a spring clip that is configured to clip to the circuit board 16 such that the
spring arm 78 straddles an edge 32 (Figures 2 and 9) of the circuit board 16. The spring arm
78 includes an optional engagement platform 84 at which the spring arm 78 is configured to
engage in physical contact with the circuit board 16 to mechanically connect the connection
member 50 to the circuit board 16. Specifically, the spring arm 78 is configured to
mechanically connect to the circuit board 16 by engaging in physical contact with the
opposite side 30 (Figures 2 and 8-10) of the circuit board 16 such that the circuit board 16 is
engaged in physical contact between the engagement platform 84 of the spring arm 78 and

the side 54 of the base 48.

[0022] Although shown as being located at the end 82 of the spring arm 78,
the engagement platform 84 may be additionally or aliernatively be located at any other
location along the length of the spring arm 78. In some embodiments, the spring arm 78 may
include two or more engagement platforms 84 located at different locations along the length
of the spring arm 78, or may include a single engagement platform 84 that extends along a
greater portion of the length of the spring arm 78 as compared to the exemplary engagement

platform 84 shown and described herein.

[0023] The connection member 50 is not limited to the illustrated
embodiment of the spring arm 78. Rather, other amangements, structures, geomeiry, and/or
the like of connection member 50 that enable the connection member 50 to mount the body
46 to the circuit board 50 as shown and/or described herein (e.g., such that the base 48 holds
the solder lead 22 within the lead hole 24 during a soldering operation) may be used in
addition or alternative to the spring arm 78. Moreover, the spring arm 78 may have any other
geometry that enable the connection member 50 to mount the body 46 to the circuit board 50

as shown and/or described herein,

[0024] Figure 5 is an exploded perspective view of an assembly 88 of the
antenna 12 and the antenna holder 14. The solder lead 22 of the antenna 12 is configured to
be inserted into the lead opening 56 of the antenna holder 14 through the side entrance 66.

-10-
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Specifically, from the position relative to the antenna holder 14 shown in Figure 5, the
antenna 12 is configured to be moved relative to the antenna holder 14 in the direction of the
arrow B such that the solder lead 22 of the antenna 12 is received into the segment 72 of the
lead opening 56 of the antenna holder 14 throﬁgh the side entrance 66 of the lead opening 56.
In the illustrated embodiment, as the solder lead 22 is inserted into the lead opening 56
through the side entrance 66, the segment 89 of the coil 26 is received into the segment 74 of
the lead opening 56 through the side entrance 66, as should be apparent from Figure 5. The

assembly 88 may be referred to herein as an “antenna assembly”.

[0025] Figure 6 is an unexploded perspective view of the assembly 88
illustrating the antenna 12 as held by the antenna holder 14. As shown in Figure 6, the solder
lead 22 of the antenna 12 is held within the segment 72 of the lead opening 56 of the antenna
holder 14. Optionally, the segment 89 of the coil 26 of the antenna 12 is held by the lead
opening 56 of the antenna holder 14. Specifically, in the illustrated embodiment, the segment
89 of the coil 26 is held within the segment 74 of the lead opening 56. As should be apparent
from Figure 6, the portions of the body 46 of the antenna holder 14 through which the lead
opening 56 extends supports the solder lead 22 of the antenna 12 along the axis 60. When
included, a portion of the solder lead 22 extends within the tower 58 of the base 48 such that
the tower 58 provides additional (i.e., in addition to the portion of the lead opening 56 that
extends through the thickness T, shown in Figure 3, of the base 48) support for the antenna
12 along the axis 60. In the illustrated embodiment, the portion of the body 46 that defines
the segment 74 of the lead opening 56 supports the segment 89 of the coil 26 of the antenna
12. As can be seen in Figure 6, an end 90 of the solder lead 22 is exposed from the body 46
of the antenna holder 14 along the side 54 of the base 48 when the solder lead 22 is held
within the lead opening 56.

[0026] The solder lead 22 and the segment 89 of the antenna 12 are securely
held by the base 48 within the lead opening 56 via the snap-fit connection between the
segment 72 of the lead opening 56 and the solder lead 22 and between the segment 74 of the
lead opening 56 and the segment 89 of the antenna coil 26. Specifically, and referring now to
Figure 7, the solder lead 22 of the antenna 12 is received into the segment 72 of the lead -
opening 56 such that the snap ribs 70 have snapped around the solder lead 22, as shown in

Figure 7. Similarly, the segment 89 of the coil 26 of the antenna 12 is received into the

-11-
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segment 74 of the lead opening 56 such that the snap ribs 70 have snapped around the
segment 89. The solder lead 22 and the segment 89 of the antenna 12 are thereby securely
held within the lead opening 56 of the antenna holder 14.

[0027] Referring again to Figure 2, the antenna holder 14 is configured to
hold the end 90 of the solder lead 22 of the antenna 12 within the lead hole 24 of the circuit
board 16 during a soldering that is operation performed on the solder lead 22 (i.e., while the
solder lead 22 is soldered to the circuit board 16). To solder the antenna 12 to the circuit
board 16, the assembly 88 of the antenna 12 and the antenna holder 14 is mounted to the
circuit board 16 by inserting the end 90 of the solder lead 22 into the lead hole 24 of the
circuit board 16, for example by aligning the end 64 (Figures 2 and 3) of the lead opening 56
with the lead hole 24 of the circuit board 16. The end 90 of the solder lead 22 is insetted into
the lead hole 24 with the assembly 88 in an orientation wherein the connection member 50

does not engage the circuit board 16, for example the orientation shown in Figure 2.

[0028] Figure 8 is a perspective view of the circuit board assembly 20
illustrating the assembly 88 of the antenna 12 and the antenna holder 14 after the end 90 of
the solder lead 22 has been received into the lead hole 24 of the circuit board 16. To
mechanically connect the connection member 50 to the circuit board 16 and thereby mount
the assembly 88 to the circuit board 16, the base 48 of the body 46 of the antenna holder 14 is
rotated about the solder lead 22, and relative to the circuit board 16, in the direction of the
arrow C. As the base 48 of the body 46 rotates relative to the circuit board 16 in the direction
C, the engagement platform 84 of the spring arm 78 of the connection member 50 engages in
physical contact with the opposite side 30 of the circuit board 16. The engagement between
the spring arm 78 and the opposite side 30 of the circuit board 16 deflects the end 82 of the

spring arm 78 in the direction A.

[0029] The base 48 of the antenna holder 14 is rotated in the direction C
until the spring arm 78 of the connection member 50 is in the orientation relative to the
circuit board 16 that ts shown in Figures 1 and 9. The connection member 50 of the antenna
holder 14 is mechanically connected to the circuit board 16 in the orienfation shown in
Figures 1 and 9. Specifically, and referring now solely to Figure 9, the spring arm 78 of the

connection member 50 is clipped to the circuit board 16 over the edge 32 of the circuit board
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16. When clipped over the edge 32 of the circuit board 16 as shown in Figure 9, the spring
arm 78 straddles the edge 32 of the circuit board 16. As can be seen in Figure 9, the
engagement platform 84 of the spring arm 78 is engaged in physical contact with the opposite
side 30 of the circuit board 16, and the side 54 of the base 48 is engaged in physical contact
with the antenna side 28 of the circuit board 16. The resilience of the spring arm 78 that
biases the spring arm 78 to the natural resting position shown in Figure 4 exerts a force on the
opposite side 30 of the circuit board 16 that presses the circuit board 16 against both the base
48 and the spring arm 78 of the antenna holder 14. The circuit board 16 is thus engaged in
physical contact between the engagement platform 84 of the spring arm 78 and the side 54 of
the base 48, which mechanically connects the connection member 50 to the circuit board 16
such that the assembly 88 of the antenna 12 and the antenna holder 14 is mounted to the

circuit board 16,

[0030] As can be seen in Figure 9, as the base 48 of the antenna holder 14 is
rotated in the direction C, the protrusion 44 of the antenna holder 14 is received within the
opening 42 of the circuit board 16. The detent 40 formed by the cooperation between the
protrusion 44 and the opening 42 resists rotation of the antenna holder 14 relative to the
circuit board 14. For example, reception of the protrusion 44 within the opening 42 resists
rotation of the antenna holder 14 in the direction of the arrow D. The detent 40 may facilitate
holding the antenna holder 14 in the orientation relative to the circuit board 16 that is shown

in Figures 1 and 9.

[0031] When the assembly 88 of the antenna holder 14 and the antenna 12 is
mounted o the circuit board 16 as shown in Figures 1 and 9, the mechanical connection
between the connection member 50 and the circuit board 16 enables the base 48 of the
antenna holder 14 to hold the end 90 (Figures 2, 8, and 10) of the solder lead 22 (Figures 1, 2,
5-8, and 10) of the antenna 12 within the lead hole 24 (Figures 2, 8, and 10) of the circuit
board 16. For example, Figure 10 is an elevational view of the circuit board assembly 20
illustrating the assembly 88 of the antenna holder 14 and the antenna 12 mounted to the
circuit board 16. As shown in Figure 10, the base 48 of the antenna holder 14 holds the end
90 of the solder lead 22 of the anténna 12 within the lead hole 24 of the circuit board 16 via
the mechanical connection between the connection member 50 and the circuit board 16. The

solder lead 22 can then be soldered to the circuit board 16 while the base 48 of the antenna
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holder 14 holds the end 90 of the solder lead 22 within the lead hole 24 of the circuit board
16.

[0032] For example, in the illustrated embodiment, the base 48 of the body
46 of the antenna holder 14 extends along the antenna side 28 of the circuit board 16, while
the end 90 of the solder lead 22 is exposed along the opposite side 30 of the circuit board 16.
Accordingly, the end 90 of the solder lead 22 is configured to be soldered to the circuit board
16 along the opposite side 30 of the circuit board 16 in the illustrated embodiment. If the
clectrically conductive material 34 is included, the end 90 of the solder lead 22 may be
soldered to the electrically conductive material 34 of the lead hole 24 along the opposite side
30 of the circuit board 16. In addition or alternatively to being soldered to the electrically
conductive material 34 along the opposite side 30 of the circuit board 16, the end 90 of the
solder lead 22 may be soldered to the contact pad 38 that extends on the opposite side 30 of
the circuit board 16 and/or to one or more other contact pads and/or other electrical contacts
that extend on the opposite side 30. In some alternative embodiments, and in addition or
alternatively to being soldered to the contact pad 38, to being soldered to one or more other
contact pads and/or other electrical contacts that extend on the opposite side 30, and/or to
being soldered along the opposite side 30 to the electrically conductive material 34, the end
90 of the solder lead 22 may soldered along the antenna side 28 to the clectrically conductive
material 34, may be soldered to one or more other contact pads and/or other electrical
contacts that extend on the antenna side 28, and/or may be soldered to the contact pad 36 that

extends on the antenna side 28 of the circuit board 16.

f0033] By holding the end 90 of the solder lead 22 within the lead hole 24 of
the circuit board 16 while the end 90 is being soldered to the circuit board 16, the antenna
holder 14 enables the soldering operation to be performed on the antenna 12 without
requiring that an operator hold the solder lead 22 of the antenna within the lead hole 24 while
the soldering operation is being performed. Specifically, the antenna holder 14 supports the
antenna 12 and prevents the solder lead 22 of the antenna 12 from falling out of, and/or
becoming misaligned within, the lead hole 24 of the circuit board. Accordingly, it may be
less difficult and/or less time consuming to solder the antenna 12 to the circuit board 16 vsing
the antenna holder 14, for example as compared to an operator holding the antenna 12 while

the soldering operation is performed on the antenna 12. For example, the antenna holder 14
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may enable a single operator to complete the soldering operation on the antenna 12. By
lessening the difficulty and/or shortening the time required to solder the antenna 12 to the
circuit board 12, the antenna holder 14 may reduce the manufacturing costs associated with
the electrical device 10 (Figure 1) and/or the circuit board assembly 20. Moreover, the
reduced difficulty and/or production time provided by the antenna holder 14 may increase the
number of electrical devices 10 and/or circuit board assemblies 20 that can be produced in a

given amount of time.

[0034] Figure 11 is a perspective view of another embodiment of an
assembly 188 of another embodiment of a holder 114 and another embodiment of an
electrical component 112. In the illustrated embodiment, the electrical component 112 is an
antenna. The electrical component 112 will be referred to herein as the “antenna 112”, while
the holder 114 will be referred to herein as the “antenna holder 114”. The antenna holder 114
includes a body 146 having a base 148 and a connection member 150 that extends from the
base 148. The base 148 is configured to hold the antenna 112, and the connection member
150 is configured to mount the body 146 to the circuit board 12 (Figures 1, 2, and 8-10). The
geomelry, structure, and operation of the connection member 150 is substantially similar to
the connection member 50 (Figures 1-4 and 8-10) and therefore the geometry, structure, and

operation of the connection member 150 will not be described herein.

{0035] The base 148 includes a lead opening 156 that extends through the
base 148. The lead opening 156 is configured to hold a solder lead 122 of the antenna 112
therein. Optionally, the base 148 includes a tower 158 that extends outward from a side 152
of the base 148. The lead opening 156 extends through the tower 158 of the base 148. The
lead opening 156 extends a length through the base 148 from an end 162 to an opposite end
164. The lead 6pening 156 is configured to receive the solder lead 122 of the antenna 112
therein through the end 162. The length of the lead opening 156 extends through the tower
158 of the base 148. In the illustrated embodiment, the lead opening 156 of the base 148 of
the body 146 follows an approximately straight path through the body 146.

[0036] In the illustrated embodiment, the lead opening 156 of the base 148 is
configured to receive the solder lead 122 of the antenna 112 with an interference-fit

connection to hold the solder lead 122 within the lead opening 156. But, the lead opening
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156 may be additionally or alternatively configured to receive the solder lead 122 of the
antenna 112 with a snap-fit connection to hold the solder lead 122 within the lead opening
156. Figure 12 is a perspective view of a portion of the assembly 188 illustrating a cross
section of the assembly 188 that illustrates an exemplary interference-fit between the solder
lead 122 and the lead opening 156. In the illustrated embodiment, the interference-fit
connection between the lead opening 156 and the solder lead 122 is provided by one or more
protrusions 170 that extend outward on the solder lead 122. The protrusion 170 interferes
with the interior wall(s) of the base 148 that defines the lead opening 156 to provide the
interference-fit between the solder lead 122 and the lead opening 156. In addition or
alternatively to the protrusion(s) 170 on the solder lead 122, the interior wall(s) of the base
148 that define the lead opening 156 may include one or more protrusions (not shown) that
interfere with the solder lead 122 to provide the interference-fit. Although one is shown, the

solder lead 122 may include any number of the protrusions 170.

[0037] Alihough shown and described as being an antenna, the electrical
component 112 is not limited to being or including an antenna. Rather, in addition or
alternatively to an antenna, the electrical component 112 may be, or include, any other type
of electrical component that includes a solder lead (e.g., the solder lead 122) for soldering the
electrical component 112 to a circuit board. Examples of other types of electrical
components of the electrical component 112 include, but are not limited to, electrical
connectors, electrical contacts, capacitors, memories, integrated circuits, processors,
controllers, chips, single leaded connector pins, combined thru hole and surface mount

components, and/or the like,

[0038] The embodiments described and/or illusirated herein provide a holder
that may enable an electrical component to be soldered to a circuit board with less difficulty,
for example as compared to at least some known electrical components and circuit boards.
The embodiments described and/or illustrated herein provide a holder that may decrease

manufacturing costs and/or increase production numbers.
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WHAT IS CLAIMED 1S:

1. A holder (14) for holding an electrical component (12) on a circuit board
(16) having a lead hole (24), the holder comprising a body (46) having a base (48) for holding
the electrical component and a connection member (50) for mounting the body to the circuit
board, the base comprising a lead opening (56) that is configured to hold a solder lead (22) of
the electrical component therein, the connection member extending from the base and being
configured to mechanically connect to the circuit board such that the base holds an end (90)

of the solder lead of the electrical component within the lead hole of the circuit board.

2. The holder (14) of claim 1, wherein the base (48) of the body (46) is
configured fo hold the end (90) of the solder lead (22) of the electrical component (12) within
the lead hole (24) of the circuit board (16) during a soldering operation that solders the solder

lead of the elecirical component to the circuit board.

3. The holder (14) of claim 1, wherein the base (48) of the body (46)
comprises a tower (58) that extends outward from the base, the lead opening (56) of the base
extending through the tower such that a portion of the solder lead (22) extends within the

tower.

4, The holder (114) of claim 1, wherein the lead opening (156) of the base
(148) of the body (146) follows an approximately straight path through the body.

5. The holder (14) of claim 1, wherein the lead opening (56) of the basc (48)
of the body (46) extends a length through the base, the lead opening comprising a side
entrance {66) that extends along the length of the lead opening, the lead opening being
configured to receive the solder lead (22) of the electrical component (12) therein through the

side entrance.

6. The holder (14) of claim 1, wherein the electrical component (12) is an
antenna that includes a coil (26), the lead opening (56) of the base (48) of the body (46)
extending a length through the base, the lead opening being bent along the length of the lead

opening, the lead opening being configured to hold a segment (89) of the coil of the antenna.
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7. The holder (14, 114) of claim 1, wherein the lead opening (56, 156) of the
base (48, 148) of the body (46, 146) is configured to receive the solder lead (22) of the
electrical component (12) with at least one of a snap-fit connection or an interference-fit

connection to hold the solder lead within the lead opening.

8. The holder (14) of claim 1, wherein the base (48) of the body (46) is
configured to be rotated relative to the circuit board (16) when the end (90) of the solder lead
(22) is received within the lead hole (56) of the circuit board to mechanically connect the

connection member (50) to the circuit board.

9. The holder (14) of claim 1, wherein the connection member (50) comprises
a u-shaped spring arm (78) that is configured to straddle an edge (32) of the circuit board
(16).

10. The holder (14) of claim 1, wherein the body (46) is configured o be
rotated relative to the circuit board (16) when the end (90) of the solder lead (22) is received
within the lead hole (56) of the circuit board to mechanically connect the connection member
(50) to the circuit board, the connection member and the circuit board comprising a detent
(40) that is configured to resist rotation of the body relative to the circuit board when the

connection member is mechanically connected to the circuit board.
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