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1 2328082

ANTENNA MATCHING CIRCUIT FOR CORDLESS TELEPHONE
SR TailaNy LANGULL FOR CORDLESS TELEPHONE

Background of the Invention

The present invention relates to an antenna of a cordless
telephone, and in particular, to an antenna circuit having
a circuit for matching different impedances of an antenna
and a radio frequency (RF) module.

Cordless telephones or similar devices are provided with an
antenna and an RF module, in order to transmit and/or
receive RF signals over the air. In their early
development, a A/4 antenna was typically used in cordless
telephones and similar devices. Despite the advantage of
its small 1length, this A/4 antenna offers a low gain.
Therefore A/2 dipole antennae having high-efficiency gain
are currently used in telephones with RF modules, instead
of the A\/4 antenna.

However, this A/2 dipole antenna causes problems for the
current trend for increasingly minimising telephone size,
due to its long length. For example, the length of a A/2
dipole antenna used for a typical cordless telephone
frequency band of 914-959MHz is 166.7mm long, longer than
the body of a typical such telephone.

Many efforts have been expended to overcome the problems
caused by the length of the A/2 dipole antenna.

There is a need for a circuit matching the impedances of
the RF module and antenna without shortening the antenna,
because the impedance characteristics of the antenna vary
with its decreased length. Though an antenna and an RF
module have hitherto typically been designed to each have
an. impedance of 50Q, the current trend is to design an
antenna of length other than A/2, and accordingly, with an
impedance value other than 500.

There is accordingly a need for a circuit for matching the
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impedances of an RF module and an antenna. Due to the
change of the impedance of an antenna from 50Q to a
different value, a matching circuit for matching the
impedances of the antenna and the RF module has typically
been provided near the RF module in the telephone.
Generally, the RF module is not directly connected to the
antenna of the telephone, but on the PCB (Printed Circuit
Board) far from the antenna. Therefore, the matching
circuit is connected to the RF module, and a wire is
connected between this matching circuit and the antenna to
conduct RF signals between the antenna and the matching
circuit. Because the matching circuit is provided on the
PCB, the wire is soldered to the PCB and then connected to
the antenna. The wire typically has an impedance very
different from that of the antenna.

Disadvantageously a reactance compeonent is produced between
the wire and the PCB, since the wire is not assembled
uniformly. The reactance component varies in accordance
with the position of the wire. With the variation of the
reactance component, the impedance of the matching circuit
varies from the value of 50 Q determined in designing the
matching circuit, mismatching the impedances of the antenna
and the RF module. Therefore, the performance of the
telephone is degraded, that is, RF power is lost.

The RF power loss refers to loss of electrical power
emitted in the air. As a result, a call distance of the
telephone is reduced.

Summary of the Invention

According to a first aspect of the invention there is
provide an antenna circuit for a telephone, comprising an
antenna having a first impedance, an RF module having a
second impedance, for sending and receiving an RF signal
through the antenna, and a matching circuit, for matching
the impedances of the antenna and the RF module, in which

the matching circuit is connected directly to the antenna.
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Preferably, the circuit further comprises a coaxial cable
having the second impedance, connecting the RF module to
the matching circuit.

Preferably, the RF module is connected directly to the
matching circuit.

Preferably, the matching circuit is under the antenna.

Preferably, the matching circuit comprises one oOr more
printed components on a printed circuit board.

Preferably, the antenna is printed on a printed circuit
board.

Preferably, the matching circuit comprises a capacitor
having one terminal connected to the antenna, and an
inductor having one terminal connected to the antenna.

Preferably, the other terminal of the inductor is connected
directly, or indirectly, to the RF module.

Preferably, the capacitor and the inductor are conductive
elements such as a pattern capacitor and a pattern coil,
respectively. For example, the capacitor and inductor may
be foil pattern components.

Preferably, a conductive material such as a paper cupper is
used for the antenna.

According to a further aspect there is a telephone
incorporating a circuit as described herein.

Thus, the invention provides a circuit for alleviating RF
power loss caused by a mismatch between the impedances of
an antenna and an RF module in a telephone including an RF
module.
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Preferably, the invention also provides a circuit for
alleviating power loss caused by a mismatch between the
impedances of an antenna and an RF module in a telephone
including an RF module.

Preferably, the present invention provides a circuit for
increasing a call distance of a telephone including an RF

module.

Brief Description of the Drawings

Preferred embodiments of the present invention will now be
described, by way of example only, with reference to the
attached drawings.

FIG. 1 is a block diagram of an antenna circuit according

to an embodiment of the present invention.

FIG. 2 is a detailed block diagram of the antenna circuit
shown in FIG. 1.

FIG. 3 illustrates another embodiment of the matching

circuit shown in FIG. 2.

FIG. 4 is a block diagram of the antenna circuit according
to another embodiment of the present invention.

Detailed Description of the Invention

In FIG. 1, an antenna circuit according to a first
embodiment of the present invention includes an antenna
ANT, an RF module 10, a coaxial cable 20, and a matching
circuit 30. The antenna ANT and the RF module 10
respectively have first and second, different, impedances.
The matching circuit 30 matches the impedances of the
antenna ANT and the RF module 10, and is provided adjacent
to the antenna ANT. The coaxial cable 20 is connected
between the matching circuit 30 and the RF module 10, for
conducting RF signals between the antenna ANT having the
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matching circuit 30 and the RF module 10.

Variation of a reactance component depending on the
position of the coaxial cable 20 is prevented, by providing
the matching circuit 30 in the antenna ANT, and connecting
the coaxial cable 20 between the matching circuit 30 and
the RF module 10. This is because the impedances of the
coaxial cable 20 respectively viewed from the RF module 10
and the matching circuit 30 are constant even with the
coaxial cable 20 at a varied position. The impedances of
the RF module 10 and the matching circuit 30 connected to
the coaxial cable 20 are fixed at preselected values. As a
result, because there is no change in the reactance
component caused by changing the length of the coaxial
cable 20, the matching circuit 30 is safe from the
influence of the reactance component variation.

FIG. 2 is a detailed block diagram of the circuit shown in
FIG. 1, showing the impedances of the components. It is
assumed that the antenna ANT and the RF module 10 have
impedances of 500Q and 509, respectively.

In FIG. 2, the matching circuit 30 includes a capacitor C
connected between the antenna ANT and a ground, and an
inductor L connected between the antenna ANT and the
coaxial cable 20. The coakial cable 20 has an impedance of
502, and is connected between an feeding point of the RF
module 10 and the matching circuit 30, for conducting RF
signals between the antenna ANT and the RF module 10.

By appropriate selection of capacitance and inductance
values in the matching circuit 30, both an impedance 26
viewed from the matching circuit 30 toward the antenna ANT
and an impedance 25 viewed from the antenna ANT toward the
matching circuit 30 may be 500Q. Both an impedance 23
viewed from the matching circuit 30 toward the coaxial
cable 20 and an impedance Z4 viewed from the coaxial cable
20 toward the~matching circuit 30 are matched to 50Q. In
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addition, both an impedance Z1 viewed from the coaxial
cable 20 toward the RF module 10 and an impedance Z2 viewed
from the RF module 10 and the coaxial cable 20 are also
matched to 50Q. This is because the coaxial cable 20
connected between the RF module 10 and the matching circuit
30 has the same impedance characteristic even if its length

varies.

As described above, since the matching circuit 30 of the
present invention is provided in the antenna ANT, and the
coaxial cable 20 is connected between the RF module 10 and
the matching circuit 30, the impedances of the antenna ANT
and the RF module 10 are less prone to being mismatched due
to possible change in the position of the coaxial cable 20.
Thus, RF power loss and the decrease of a call distance are
alleviated.

Another problem relating to antennae in cordless telephones
is that they are likely to be warped or broken due to
careless handling. The matching circuit 30, as shown in
FIG. 2, and installed adjacent to, and preferably under,
the antenna ANT, can be broken. Specifically, the warpage
or breakage of the antenna ANT causes warpage oOr breakage
of the inductor L and the capacitor C in the matching
circuit 30.

FIG. 3 illustrates a structure of the matching circuit 30,
according to a second embodiment of the present invention,
implemented to overcome the problem. The dotted line in
FIG. 3 indicates portions of the antenna and matching

circuit 30.

In FIG. 3, a foil pattern capacitor 31 and a foil pattern
coil 32 are used as capacitor C and inductor L respectively
in the matching circuit 30. These elements are flexible to
some extent, thus reducing the risk of damage to the
matching circuit 30 despite warpage or breakage of the
antenna ANT.
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The warpage and breakage of the antenna ANT can be reduced
by using a general conductive material such as a paper
cupper for the antenna ANT.

As illustrated in FIG. 3, a 5002 antenna may have a length
of 0.44)A. For a typical cordless telephone, this
corresponds to 146.7mm, which is a saving of 20mm over a
full 50Q, A/2 antenna. The overall size of the cordless
telephone may be reduced accordingly.

FIG. 4 is a block diagram of the antenna circuit according
to a third embodiment of the present invention. This
antenna circuit is designed to reduce damage to the
matching circuit caused by warpage or breakage of the
antenna ANT as described with reference to FIG. 3, in a
different manner. This is achieved by changing the position
of the matching circuit 30 instead of by forming the
inductor L and the capacitor C of the matching circuit 30
into foil patterns.

In FIG. 4, the matching circuit 30 is directly connected to
the RF module 10 within a cordless telephone, which is
different from the structures shown in FIGs. 1-3. Thus,
warpage or breakage of matching circuit 30 due to warpage
or breakage of antenna ANT is reduced. However, the
matching circuit 30 is directly connected to the antenna
ANT, without a wire intervening between the matching
circuit 30 and the antenna ANT as in conventional
arrangements.

Conventionally, because the matching circuit 30 is
connected to the RF module 10, and a wire is connected
between this matching circuit 30 and the antenna ANT, the
matching circuit 30 is influenced by a change in the
position of the wire, thereby mismatching the impedances of
the antenna ANT and the RF module 10.
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according to the third embodiment of the invention, the RF
module 10 is positioned near to the antenna ANT, and the
matching circuit 30 is interposed between the RF module 10
and the antenna ANT. One portion of the PCB having matching
circuit 30 is connected to the RF module 10, and another
portion of the PCB is connected to the antenna ANT. In this
embodiment, connection between the matching circuit 30 and
the RF module 10, and between the matching circuit 30 and
the antenna ANT is implemented by soldering.

In this embodiment of the invention, a 500Q, 0.44)\ antenna
is measured from the point of connection with the matching
circuit. As can be seen in figure 4, this can lead to a
further reduction in the 1length of antenna to be
accommodated within the cordless phone.

In the present invention, a matching circuit is provided
adjacent to the antenna. Furthermore, the RF module may be
connected to the matching circuit either directly, or by
use of a coaxial cable. Thus, different impedances of the
RF module and the antenna are matched, and a reactance
component of the coaxial cable does not vary, regardless of
the position of the RF module on a PCB of a telephone. As
a result, RF power loss and the decrease of a call distance

are prevented.
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CLATIMS

An antenna circuit for a telephone, comprising:

an antenna having a first impedance;

an RF module having a second impedance, for sending
and receiving an RF signal through the antenna;

and

a matching circuit, for matching the impedances of the
antenna and the RF module, in which the matching

circuit is connected directly to the antenna.

A circuit according to claim 1, further comprising a
coaxial cable having the second impedance, connecting
the RF module to the matching circuit.

A circuit according to claim 1, in which the RF module
is connected directly to the matching circuit.

A circuit according to claims 1, 2 or 3, in which the
matching circuit is under the antenna.

A circuit according to any preceding claim, in which
the matching circuit comprises one or more printed
components on a printed circuit board.

A circuit according to any preceding claim, in which
the antenna is printed on a printed circuit board.

A circuit according to any preceding claim, in which
the matching circuit comprises:

a capacitor having one terminal connected to the
antenna; and

an inductor having one terminal connected to the
antenna.

A circuit according to claim 7, in which the other

terminal of the inductor is connected directly, or
“Vindirectly, to the RF module.
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A circuit according to claim 7 or 8, in which the
capacitor and the inductor are a pattern capacitor and
a pattern coil, respectively.

An antenna circuit according to any preceding claim in

which a conductive material is used for the antenna.

An antenna circuit according to claim 10, in which a

paper cupper is used for the antenna.

A portable telephone incorporating a circuit according

to any preceding claim.

An antenna circuit for a telephone substantially as
described with reference and/or as illustrated in
Figures 1, 2, 3 and/or 4.

A telephone substantially as described, with reference
and/or illustrated in Figures 1,2,3 and/or 4.
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