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(57)  Aconnector for use in connecting a loop anten-
na (32) to a circuit board (20) comprises two terminals
(40) mounted in a housing (70). The ends (34,36) of the
antenna are blade-like and the terminals include recep-
tacles (44) for receiving the blade-like antenna ends.
The terminals (40) are secured together by means of
the housing (70) which isolates the terminals from one
another and holds them together as a unit. The housing
supports the terminals in mutually spaced relation cor-

Method for connecting a loop antenna to a circuit board and an assembly thereof

responding to the spacing of circuit termini (24) on the
board (20) to which the terminals are to be connected.
A predetermined amount of solder (28) is disposed on
each of the circuit termini, whereafter the terminals can
be automatically positioned on the respective termini by
means of the housing and be secured to the termini at
the same time as other components, in a reflow solder-
ing process. Subsequently, the ends (34,36) of the an-
tenna are mated with the receptacles of the terminals.
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Description

[0001] This invention is directed to electrical assem-
blies having loop antennae and,more particularly,to a
method for connecting a loop antenna to a circuit-bear-
ing article.

[0002] The use of loop antennae in electrical devices
is well known. In larger devices,typically the ends of the
antenna are secured by screws or other fasteners to a
chassis or backplane. With smaller devices, such as
pagers, personal communication system devices, or the
like,the loop antenna is relatively small, typically, on the
order of 10-15 millimeters wide by 40-60 millimeters
long. Thus, another method is needed to secure the
ends of the antenna to the circuit-bearing article.
[0003] One way of attaching the ends of small loop
antennae is by hand soldering, such as shown in Figure
1. This method is labor intensive and the amount of sol-
der used to attach the ends,as well as the location of the
solder on the ends and the distance between the depos-
its of solder, can vary from assembly to assembly. The
resultant electric characteristics of the loop antennae,
therefore, may vary. It is well known in the industry that
is desirable to match the impedance of the antenna and
the impedance of the electrical article to which antenna
is connected to minimize signal reflections during the
operation of the device. Any changes in the electrical
characteristics of the loop antenna, as a result of varia-
bility in the hand soldering process,can cause changes
in the signal reflections between the antenna and the
circuit-bearing article.

[0004] The present invention is directed to an inter-
connectign arrangement between a circuit-bearing arti-
cle and a conductive member and to a method for con-
necting two ends of a conductive member to a circuit-
bearing article resulting in a controlled impedance con-
nection that eliminate problems associated with the prior
art.

[0005] The conductive member has two ends that are
adapted to be electrically connected to respective circuit
termini of the circuit-bearing article at a selected imped-
ance. The arrangement is characterized in that the two
ends of the conductive member are adapted to be mated
to receptacles. The circuit-bearing article includes at
least two terminals of heat-insensitive construction,
each terminal being electrically connected to respective
circuit termini of the circuit-bearing article using selected
amounts of fluid conductive material. Each terminal in-
cludes areceptacle for electrical connection to arespec-
tive end of the conductive member upon insertion of the
ends thereinto. The ends of the conductive member are
terminated to the respective termini of the circuit-bear-
ing article upon insertion of the ends into the receptacles
after completion after performance of all processes in-
volving elevated temperature to secure articles to the
circuit-bearing article.

[0006] The method for connecting two ends of a con-
ductive member to a circuit-bearing article resulting in
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controlled impedance comprising the steps of: selecting
a conductive member having two ends adapted to be
mated to receptacles, the conductive member having a
selected impedance; selecting at least two terminals of
heat-insensitive construction, each terminal having a
connecting section for electrical connection to a circuit
terminus of the circuit-bearing article and a receptacle
adapted to engage one of the ends of the conductive
member; disposing a selected amount of a fluid conduc-
tive material on each the circuit terminus; positioning the
terminals on a respective terminus; electrically connect-
ing the connecting section of the terminals to a respec-
tive the circuit terminus of the article; and mating the
ends of the conductive member to respective ones of
the receptacles. The conductive member is affixed to
the circuit-bearing article after performance of all proc-
esses involving elevated temperature to secure articles
to the circuit-bearing article.

[0007] For purposes of illustration, the invention is
shown as a loop antenna terminated to a circuit board.
It is to be understood that the method is not limited to
this illustration.

[0008] The invention is also directed to a connector
for use in connecting an antenna to a circuit board. The
connector includes at least two terminals and a housing.
In the examples shown the ends of the antenna are
blade-like and the terminating sections of the terminals
are receptacles adapted to receive the blade-like anten-
na ends. The terminals are secured together by means
of an insulative housing that isolates the terminals from
one another but holds them together as a unit. The hous-
ing further provides guidance for inserting the ends of
the antenna into the respective terminals. The housing
has a flat top surface that facilitates automatic process-
ing by the use of vacuum pick and place equipment to
position the housing and terminals on the circuit termini.
A selected amount of conductive material such as solder
or conductive adhesive or the like is disposed on each
of the circuit termini. The at least two terminals are con-
nected to respective termini on the circuit board that are
substantially parallel to one another. The terminals may
be a surface mountable or a through-hole design. The
terminals may be secured tothe termini at the same time
other components are being mounted to the circuit
board, by using a solder reflow process or the like, as
known in the art. It is to be understood that the term "sol-
der", as used herein, also includes conductive adhe-
sives or the like, as known in the art. In one example of
the connector, the housing is clip-like and the terminals
are stamped and formed members, each having an up-
standing rear wall and a pair of rolled portions having
free ends extending toward the wall and defining a
blade-receiving slot therebetween. Each terminal fur-
ther includes a retention tab spaced from the rolled sec-
tions and defines a housing-retention slot therebe-
tween.

[0009] Inanother example of the connector, the hous-
ing is essentially H-shaped defining a pair terminal re-
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ceiving cavities. The terminals are stamped and formed
members, each having an upstanding wall and a single
rolled portion defining a blade-receiving slot therebe-
tween.

[0010] In a further embodiment, the housing is elon-
gated and includes a plurality of blade-receiving termi-
nals. When the antenna is assembled to the connector,
each blade-like end of the antenna engages a plurality
of terminals. In this embodiment the ends of the antenna
enter the housing essentially parallel to the circuit board.
To provide additional support to the antenna, the hous-
ing may further include a support plate.

[0011] Embodiments of the invention will now be de-
scribed with reference to the accompanying drawings in
which:
[0012]
sembly.
[0013] FIGURE 2 is an isometric view of one embod-
iment of the assembly made in accordance with the in-
vention.

[0014] FIGURE 3is a fragmentary portion of Figure 2
with the parts exploded from one another illustrating the
attachment of the conductive member to the circuit-
bearing article.

[0015] FIGURE 4 illustrates the structure of the hous-
ing of Figure 3 that secures the terminals together.
[0016] FIGURE 5 is a cross-sectional view taken
along line 5-5 of Figure 2 and illustrating the terminals
secured to the circuit-bearing article and the antenna
ends terminated thereto.

[0017] FIGURE 6 is an isometric view of another em-
bodiment of the assembly made in accordance with the
invention.

[0018] FIGURE 7 is a fragmentary portion of Figure 6
with the parts exploded from one another illustrating the
attachment of the conductive member to the circuit-
bearing article.

[0019] FIGURE 8 illustrates the structure of the hous-
ing of Figure 7 that secures the terminals together.
[0020] FIGURE 9 is a cross-sectional view taken
along line 9-9 of Figure 6 and illustrating the terminals
secured to the circuit-bearing article and the antenna
ends terminated thereto.

[0021] FIGURE 10 is an isometric view of a further
embodiment of the assembly made in accordance with
the invention.

[0022] FIGURE 11 is a fragmentary portion of Figure
10 with the antenna exploded from the connector.
[0023] FIGURE 12 is anisometric view of the connec-
tor with the parts exploded from one another.

[0024] For purposes of illustrating the invention will be
described with reference to a loop antenna terminated
o a circuit-bearing article, shown as a circuit board of
an electrical article, such as a pager, personal commu-
nication device or the like.

[0025] Figure 1illustrates a prior art assembly 10 hav-
ing a loop antenna 12 terminated to a circuit board 20.
The ends of the loop antenna 14, 16 are hand soldered

FIGURE 1 is isometric view of a prior art as-
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to respective termini 24 on an extension 22 of the circuit
board 20. For purposes of illustration, the circuit board
is shown with a component 26. It is to be understood
that the circuit board would typically have a plurality of
circuit and a plurality of components mounted thereon.
In accordance with the prior art, solder 27 is applied
manually to the ends 14, 16 to connect the ends to the
respective termini 24. The amount of solder 27 can vary
between one assembler and another as well from one
assembly to another. The differences in the amounts
and position of the solder will change the electric char-
acteristics of the antenna, thus affecting the signal re-
flections between the antenna and the circuit board.
[0026] One embodiment 30 of the present invention
is illustrated in Figures 2 through 5. For purposes of il-
lustrating the assembly 30, the same circuit board 20
having an extension 22 and circuit termini 24 thereon
will be used to describe the method for attaching an an-
tenna 32 in accordance with the present invention. As-
sembly 30 includes an antenna 32 and connector 39 in-
cluding two terminals 40 and an insulative clip-like hous-
ing 70 and circuit board 20. The antenna 32 includes
first and second ends 34, 36 that, in the embodiment
shown, have blade-like portions. Ends 34, 36 further in-
clude outwardly extending protrusions 38 that are used
in securing the ends in respective terminals 40, as de-
scribed below. The ends 34, 36 are spaced apart a se-
lected distance. The antenna 32 is made from material,
such as beryllium copper or the like, as known in the art.
[0027] Each terminal 40 is a stamped and formed
member having a connecting section 42 adapted to be
electrically connected to a respective terminus 24 of the
circuit board 20, and an antenna connecting section 44
adapted to receive one of the blade-like ends 34, 36 of
the antenna 32. As best seen in Figure 5, terminals 40
are spaced from one another by a selected distance 60.
The terminating section 44 includes an upstanding rear
wall 46 having a pair of rolled portions 50 having free
ends 51 extending toward the wall 46 and defining a
blade-receiving slot 52 between ends 51 and wall 46.
Terminal 40 further includes a retention tab 54 spaced
forwardly from the resilient rolled sections 50 and defin-
ing a housing-retention slot 58 between sections 50 and
tab 54. The retention tabs 54 include barbs 56 which
engage inner surfaces of the side extensions 76 to hold
the housing 70 and terminals 40 securely together.
[0028] The housing 70, as best seen in Figures 4 and
5, has a top surface 72, opposed end walls 74, each
having side wall extensions 76 extending partially along
each side of the housing 70, and a central wall 80 ex-
tending between the end walls 74. Wall 80 is dimen-
sioned to be received within the space 60 defined be-
tween the respective terminals 40 with the side exten-
sions 76 extending into the respective retention slots 58
to secure the two terminals 40 in position.

[0029] In accordance with the present invention, a se-
lected and precise selected amount of solder 28 can be
precisely placed on the respective termini 24 on board
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20. Thus, each assembly 30 has essentially the same
amount of solder placed in a precise location on the ter-
mini 24. The terminals 40 with the housing 70 mounted
thereto can be automatically positioned on the circuit
board termini 24 with the use of vacuum pick and place
or other such equipment. The terminals 40 and housing
70 are permanently secured to the circuit board 20 at
the same time the remaining components, shown rep-
resentatively as 26, are secured to the board in reflow
soldering process, as known in the art. After the termi-
nals 40 have been secured to the board 20, the ends
34, 36 of the antenna 32 can be inserted into the blade-
receiving slots 52 of the terminals 40 thus completing
the assembly. As best seen in Figure 5, each ends 34,
36 of the antenna 32 further includes the protrusion 38
that is received into a respective retention aperture 48
in the upstanding walls 46 of the terminals 40,thus hold-
ing the ends 34, 36 of the antenna 32 securely in place.
[0030] Another embodiment 130 of the present inven-
tion is illustrated in Figures 6 through 9. The same circuit
board 20 will also be used to describe this embodiment.
Assembly 130 includes an antenna 132 and connector
139 including two terminals 140 and an insulative H-
shaped housing 170, and circuit board 20. The antenna
132 includes first and second ends 134, 136 which, in
the embodiment shown, have blade-like portions. An-
tenna 132 is substantially identical to antenna 32 except
that protrusions 138 on ends 134, 136 extend in the op-
posite direction to that of protrusions 38.

[0031] Each terminal 140 is a stamped and formed
member having a connecting section 142 adapted to be
electrically connected to a respective terminus 24 of the
circuit board 20, and an antenna connecting section 144
adapted to receive one of the blade-like ends 134, 136
of the antenna 132. As best seen in Figure 9, terminals
140 are spaced from one another by a selected distance
160. The antenna-connecting section 144 includes an
upstanding rear wall 146 having a single rolled portion
150 having a free end 151 extending toward the board
connecting section 142 and defining a blade-receiving
slot 152 between rolled surface 150 and wall 146. Wall
146 further includes barbs 156 which engage inner sur-
faces of housing walls 174 to hold the housing 170 and
terminals 140 securely together.

[0032] The housing 170, as best seen in Figures 7, 8
and 9, has a top surface 172, opposed side walls defin-
ing terminal-receiving cavities 178, and a central wall
180 extending between the side walls 174. Wall 180 fur-
ther definesterminal-receiving slots 179 dimensioned to
receive terminal walls 146 therein.

[0033] As previously described, a precise selected
amount of solder 28 can be precisely placed on the re-
spective termini 24 on board 20. Connector 139 includ-
ing terminals 140 and housing 170 can be automatically
positioned on the circuit board termini 24 with the use
of vacuum pick and place or other such equipment. After
the terminals 140 have been secured to the board 20,
the ends 134, 136 of the antenna 132 can be inserted
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into the blade-receiving slots 152 of the terminals 140
thus completing the assembly. As best seen in Figure
9, protrusions 138 that are received into respective re-
tention apertures 148 in the upstanding walls 146 of the
terminals 140, thus holding the ends 134, 136 of the an-
tenna 32 securely in place.

[0034] A further embodiment 230 of the present in-
vention is illustrated in Figures 10 through 12. The same
circuit board 20 will also be used to describe this em-
bodiment. Assembly 230 includes an antenna 232, and
connector 239 including a plurality of terminals 240 and
an insulative housing 270, and circuit board 20. The an-
tenna 232 includes first and second ends 234, 236
which, in the embodiment shown, have blade-like por-
tions. Antenna 232 is substantially identical to antennae
32, 132 except that the first and second ends 234, 236
extend substantially at a right angle to the loop.

[0035] Each terminal 240 is a flat stamped member
having a connecting section 242 adapted to be elecitri-
cally connected to a respective terminus of the circuit
board 20, and an antenna connecting section 244
adapted to receive one of the blade-like ends 234, 236
of the antenna 232. As best seen in Figure 12, housing
270 includes a plurality of terminals 240. The antenna-
connecting section 244 is fork shaped.

[0036] The housing 270, as best seen in Figure 12,
has a top surface 272, an antenna-receiving face 282,
a plurality of terminal-receiving cavities 278, and a
blade-receiving slot 252. Connector 239, as illustrated,
further includes a support plate 286 having a plate-like
portion 288 adapted to provide support to antenna ends
234, 236. Support plate 286 is secured to housing 270
by means of latching arms 290, which are received and
retained in apertures 285. Mounting brackets 284 are
secured in housing 270 and are used to secure connec-
tor 239 to circuit board 20 by solder, adhesive, or other
mounting devices as known in the art.

[0037] As previously described, a precise selected
amount of solder 28 can be precisely placed on the re-
spective termini on board 20 and connector 239 includ-
ing terminals 240 and housing 270 can be automatically
positioned on the circuit board after which the ends 234,
236 of antenna 232 can be inserted into slot 252. In this
embodiment, each antenna end 234, 236 is electrically
engaged to a plurality of terminals 240. As can be seen
from Figure 10, the antenna ends 234, 236 are spaced
from one another when in slot 252.

[0038] The entire assembly process is repeatable and
the electric characteristics of the antennae of the result-
ant assemblies 30, 130, 230 are substantially identical.
The selected distances between the termini 24, the dis-
tance between the terminals 40, 140, 240 and the loca-
tion and amount of conductive material are selected to
minimize any signal reflections between the antenna 32,
132, 232 and the circuit board. The invention is suitable
for terminating any loop antennae having ends adapted
to be mated to terminals on a circuit-bearing article. In
the embodiments shown, the antenna ends have blade-
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like sections and the terminals are blade-receiving re-
ceptacles. It is to be understood that the antenna ends
and terminals are not limited to these shapes.

[0039] The present invention provides an assembly
process that uses a precise amount of conductive ma-
terialto secureterminals 40, 140 tothe circuit board thus
enabling precise control of both the impedance of the
circuit board assembly and the antenna. This minimizes
signal reflections between the antenna and the circuit
board 20. The entire process can be automated thus
eliminating manual labor and inconsistency in soldering
each antenna end.

Claims

1. An interconnection arrangement between a circuit-
bearing article (20) and a conductive member (32)
having two ends (34, 36) to be electrically connect-
ed to respective circuit termini (24) of the circuit-
bearing article (20) characterised by at least two ter-
minals (40) of heat-insensitive construction electri-
cally connected to respective circuit termini (24) us-
ing predetermined amounts of fluid conductive ma-
terial (28), each terminal (40) including a receptacle
(44) for electrical connection to a respective end
(34, 36) of the conductive member upon insertion
of the end (34,36) thereinto, whereby the conduc-
tive member ends (34, 36) are terminated to the re-
spective termini (24) of the circuit-bearing article
(20).

2. The interconnection arrangement of claim 1 where-
in both ends (34, 36) of the conductive member (32)
are blade-like.

3. The interconnection arrangement of claim 1 or 2 in-
cluding a housing (70) in which the at least two ter-
minals (40) are disposed.

4. The interconnection arrangement of claim 3 where-
in the circuit-bearing article (20) includes two
groups of terminals (240) connected thereto, one
group of terminals (240) being electrically connect-
ed to each of the two termini (24), each group of
terminals (240) being adapted to engage one of the
ends (234, 236) of the conductive member (232).

5. The interconnection arrangement of claim 2, 3, or 4
wherein each of the blade-like ends (234, 236) of
the conductive member (232) extends at a right an-
gle to the remaining portion of the conductive mem-
ber (232).

6. The interconnection arrangement of any preceding
claim wherein the conductive member (32, 132,
232) is a loop antenna.
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7.

10.

A method for connecting two ends of a conductive
member (32) to a circuit-bearing article (20) result-
ing in a controlled impedance connection, compris-
ing the steps of

selecting a conductive member (32) having two
ends (34, 36) adapted to be mated to recepta-
cles, the conductive member (32) having a se-
lected impedance;

selecting at least two terminals (40)of heat-in-
sensitive construction, each terminal (40) hav-
ing a connecting section (42) for electrical con-
nection to a circuit terminus (24) of the circuit-
bearingarticle (20) and a receptacle (44) adapt-
ed to engage one of the ends (34, 36) of the
conductive member (32);

disposing a predetermined amount of a fluid
conductive material (28) on each the circuit ter-
minus (24);

positioning the terminals (40) on a respective
terminus (24);

electrically connecting the connecting section
(42) of the terminals (40) to a respective circuit
terminus (24) of the article (20); and

mating the ends (34, 36) of the conductive
member (32) to respective ones of the recep-
tacles (44);

whereby the conductive member (32) is affixed
to the circuit-bearing article (20) after perform-
ance of all processes involving elevated tem-
perature to secure articles to the circuit-bearing
article (20).

The method of claim 7 including the step of posi-
tioning the terminals (40) in a housing (70) prior to
mating the receptacles (44) to the ends (34, 8. The
method of claim 7 including the step of positioning
the terminals (40) in a housing (70) prior to mating
the receptacles (44) to the ends (34, 36) of the con-
ductive member.

The method of claim 7 or 8 including positioning a
group of terminals (240) on each of the termini (24)
such that each group of terminals (240) engages
one of the ends (234, 236) of the conductive mem-
ber (232).

A connector (70,170,270) for connecting opposite
ends of a conductive member (32,132,232) to cir-
cuittermini (24) of a circuit bearing article (20), com-
prising at least two terminals (40,140,240) of heat
insensitive construction for electrical connection to
the termini, each terminal having a receptacle
(44,144,244) for electrical connection to a respec-
tive end (34,36,134...) of the conductive member
and a connecting section (42,142,242) for electrical
connection to a circuit terminus, and a housing
(70,170,270) disposing the terminals in predeter-
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mined mutually spaced relation for connection of
the connecting sections to the termini.
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