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(54) DUAL-FREQUENCY ANTENNA

(57) The present application discloses a dual-fre-
quency antenna, comprising: a PCB provided with a
clearance area and a non-clearance area; a single-path
metal conduction band which is arranged within the clear-
ance area and a terminal end of which is electrically con-
nected to a ground end of the PCB; and a capacitor con-
nected between an excitation end and the terminal end
of the single-path metal conduction band. The dual-fre-

quency antenna can achieve dual-frequency resonance
merely by means of a metal conduction band on which
the capacitors are connected in series, thus avoiding the
problems in the prior art that the space occupied by a
multi-branch multi-path structure is large, its size is rel-
atively large, and its resonant frequency band is difficult
to adjust.
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Description

[0001] The present application claims the priority to a
Chinese patent application No.201920139308.2, filed
with the China National Intellectual Property Administra-
tion on January 28, 2019 and entitled "DUAL-FREQUEN-
CY ANTENNA", which is incorporated herein by refer-
ence in its entirety.

Technical field

[0002] This application relates to the technical field of
wireless local area networks, in particular to a dual-fre-
quency antenna.

Background

[0003] The current antennas usually achieves dual-fre-
quency resonance through multi-branch wires. Wiring of
the antenna with this structure occupies a larger space
on a PCB (Printed Circuit Board), which causes the over-
all size of antenna to be too large to satisfy the miniatur-
ization design. Further, it is difficult to adjust the reso-
nance frequency band of the antennas whose dual-fre-
quency resonance is achieved through the multi-branch
wires.
[0004] Accordingly, it is highly desirable to optimize the
design of the dual-frequency antenna to provide a dual-
frequency antenna with a small size and with a resonant
frequency band easy to adjust.

Summary

[0005] An object of an embodiment of the present ap-
plication is to provide a dual-frequency antenna, which
can achieve dual-frequency resonance merely by means
of one metal conduction band on which capacitors are
connected in series, and can solve the problems that the
space occupied by a multi-branch multi-path structure is
large, its size is relatively large and its resonant frequency
band is difficult to adjust. The specific technical solutions
are as follows:
An embodiment of the present application provides a du-
al-frequency antenna, which includes:

a PCB provided with a clearance area and a non-
clearance area;

a single-path metal conduction band which is ar-
ranged within the clearance area and a terminal end
of which is electrically connected to a ground end of
the PCB; and

a capacitor connected between an excitation end
and the terminal end of the single-path metal con-
duction band.

[0006] Optionally, the dual-frequency antenna in-

cludes a plurality of capacitors connected in series on
the single-path metal conduction band.
[0007] Optionally, the clearance area is arranged at an
edge of the PCB, and the terminal end and the excitation
end of the single-path metal conduction band are located
near an opening side of the clearance area.
[0008] Optionally, the dual-frequency antenna further
includes a microstrip line which is disposed in the non-
clearance area and to which the excitation end of the
single-path metal conduction band is electrically con-
nected.
[0009] Optionally, the dual-frequency antenna further
includes:
a test connector connected in series with the capacitor
on the single-path metal conduction band and arranged
close to the excitation end of the single-path metal con-
duction band.
[0010] Optionally, the test connector is a resistor which
is connected in series on the single-path metal conduc-
tion band and whose resistance value is zero.
[0011] Optionally, the single-path metal conduction
band is arranged within the clearance area in a stacked
reciprocating manner.
[0012] It can be seen that, based on the above-men-
tioned embodiments, a dual-frequency antenna includes
a PCB, a single-path metal conduction band, and a ca-
pacitor. The PCB is provided with a clearance area and
a non-clearance area, wherein the clearance area is
formed in an area without metal or wires and the like on
the PCB, and the non-clearance area is located outside
the clearance. The single-path metal conduction band
refers to one metal conduction band which only forms
one path without branches. The single-path metal con-
duction band is arranged within the clearance area, and
a terminal end of the single-path metal conduction band
is electrically connected to a ground end of the PCB to
form a loop antenna, so that high-frequency resonance
of the dual-frequency antenna can be realized. The ca-
pacitor is connected between an excitation end and the
terminal end of the single-path metal conduction band,
so that low-frequency resonance of the dual-frequency
antenna can be realized.
[0013] Compared with a dual-frequency antenna real-
ized though a multi-branch metal conduction band, the
dual-frequency antenna can realize dual-frequency res-
onance through the single-path metal conduction band
and capacitors, which is simple in structure and can ad-
just the high-frequency resonance by adjusting the length
of the single-path metal conduction band and the area
of the clearance area, and can adjust the low-frequency
resonance by adjusting the capacitance value of the ca-
pacitor, which effectively simplifies the resonance adjust-
ment of the antenna.

Brief Description of the Drawings

[0014] In order to illustrate the embodiments of the
present application and the technical solutions of the prior
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art more clearly, the drawings used in the embodiments
and the prior art are briefly described below. It is obvious
that the drawings in the following description are merely
some embodiments of the present application, and other
drawings can be obtained by those skilled in the art based
on to the drawings without creative efforts.

Fig. 1 is a schematic structural diagram of a dual-
frequency antenna according to a specific embodi-
ment of the present application;

Fig 2 is a return loss curve of a dual-frequency an-
tenna according to a specific embodiment of the
present application;

Fig. 3 is a schematic diagram illustrating the efficien-
cy of a dual-frequency antenna according to a spe-
cific embodiment of the present application.

[0015] Reference signs: 10- PCB, 20- a single-path
metal conduction band, 21- terminal end, 22- an excita-
tion end, 30- a capacitor, 40- a microstrip line, 1a- a clear-
ance area, 2a- a non-clearance area.

Detailed Description

[0016] In order to make the objects, technical solutions
and advantages of the present application more appar-
ent, the present application will be described in more de-
tails with reference to the accompanying drawings and
embodiments below. It should be apparent that the de-
scribed embodiments are only some of the embodiments
of the present application instead of all of them. All other
embodiments obtained by those skilled in the art based
on the embodiments herein without creative efforts shall
fall within the protection scope of this application.
[0017] In order to describe a dual-frequency antenna
provided in the present application in detail, the structure
and operation principle of the dual-frequency antenna
will be described in detail below with reference to the
accompanying drawings.
[0018] As shown in Fig. 1, which is a schematic struc-
tural diagram of a dual-frequency antenna according to
a specific embodiment of the present application.
[0019] In a specific embodiment, the present applica-
tion provides a dual-frequency antenna comprising a
PCB 10, a single-path metal conduction band 20 and a
capacitor 30. As shown in Fig. 1, the PCB 10 is provided
with a clearance area 1a and a non-clearance area 2a,
wherein the clearance area 1a is formed in an area with-
out metal or wires and the like on the PCB 10, and the
non-clearance area 2a is outside the clearance area. The
single-path metal conduction band 20 refers to one metal
conduction band which only forms one path without
branches. The single-path metal conduction band 20 is
arranged within the clearance area 1a, and a terminal
end of the single-path metal conduction band 20 is elec-
trically connected to a ground end of the PCB 10 to form

a loop antenna, so that high-frequency resonance of the
dual-frequency antenna can be realized. The capacitor
30 is connected between an excitation end and the ter-
minal end of the single-path metal conduction band 20,
so that low-frequency resonance of the dual-frequency
antenna can be realized.
[0020] Compared with a dual-frequency antenna real-
ized though a multi-branch metal conduction band, the
dual-frequency antenna can realize dual-frequency res-
onance through the single-path metal conduction band
20 and the capacitor 30, which is simple in structure.
[0021] The high-frequency resonance can be adjusted
by adjusting the length of the single-path metal conduc-
tion band 20 and the area of the clearance area 1a. Spe-
cifically, the high-frequency resonance can be adjusted
by increasing the length of the single-path metal conduc-
tion band 20 with the area of the clearance area 1a un-
changed. For example, in the case that the terminal end
21 and the excitation end 22 of the single-path metal
conduction band 20 are kept unchanged, the high-fre-
quency resonance can be adjusted by increasing the
length of the single-path metal conduction band 20, in
which the single-path metal conduction band 20 is dis-
posed within the clearance area 1a in a wave shape or
in a stacked reciprocating manner.
[0022] The low-frequency resonance can be adjusted
by adjusting the capacitance value of the capacitor 30,
and the capacitance value of the capacitor 30 is set ac-
cording to the required low-frequency resonance point in
order to meet the requirements of different low-frequency
resonance points, which effectively simplifies the reso-
nance adjustment of the antenna.
[0023] Further, the dual-frequency antenna includes a
plurality of capacitors 30, which are connected in series
on the single-path metal conduction band 20.
[0024] In a specific embodiment, three capacitors 30
are connected in series on the single-path metal conduc-
tion band 20, as shown in Fig. 1. Preferably, a plurality
of capacitors 30 are connected in series, so that the low-
frequency resonance can be accurately adjusted, fine
adjustments can be reliably realized, and the require-
ments on a low-frequency resonance point can be fully
met.
[0025] As shown in Fig. 1, the clearance area 1a is
arranged at an edge of the PCB 10, and the terminal end
and the excitation end of the single-path metal conduc-
tion band 20 are located near an opening side of the
clearance area 1a, so that a distance between the single-
path metal conduction band 20 and the non-clearance
area 2a in a direction perpendicular to the opening side
can be increased, thereby the single-path metal conduc-
tion band 20 is located far away from the metal, further
optimizing the operating performance of the antenna.
[0026] Fig. 1 only shows one specific shape of the
clearance area 1a, and the shape of the clearance area
1a is not limited to the square shape in the figure, and
can also be a semicircular shape, an irregular shape,
etc., as long as the PCB 10 can be fully utilized and the
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utilization rate of the clearance area 1a can be optimized.
[0027] Further, as shown in Fig. 1, the dual-frequency
antenna further includes a microstrip line 40 disposed in
the non-clearance area 2a. The excitation end of the sin-
gle-path metal conduction band 20 is electrically con-
nected to the microstrip line 40, so as to be connected
to a radio frequency chip or other devices through the
microstrip line 40.
[0028] Based on the above embodiments, the dual-
frequency antenna further includes a test connector,
which is connected in series with the capacitor 30 on the
single-path metal conduction band 20 and is arranged
close to the excitation end of the single-path metal con-
duction band 20.
[0029] In a specific embodiment, the test connector is
a resistor with a resistance value of zero. The resistor is
used to form the connection end for testing the dual-fre-
quency antenna.
[0030] Based on the above structure, the dual-frequen-
cy antenna can achieve dual-frequency resonance mere-
ly by means of a metal conduction band on which capac-
itors 30 are connected in series, and can solve the prob-
lems in the prior art that the space occupied by a multi-
branch multi-path structure is large, its size is relatively
large, and its resonant frequency band is difficult to ad-
just.
[0031] The performance of the dual-frequency anten-
na in the specific embodiment of the present invention is
described below with reference to Figs. 2 and 3. Fig. 2
is a return loss curve of the dual-frequency antenna in
the specific embodiment of the present invention, and
Fig. 3 is a schematic diagram illustrating the efficiency
of a dual-frequency antenna in an specific embodiment
of the present application.
[0032] As shown in Fig. 2, the dual-frequency antenna
with the above structure can achieve good electrical per-
formance in a frequency band of 2.4 GHz-2.5 GHz and
a frequency band of 5 GHz-5.8 GHz. As shown in Fig. 3,
the efficiency of the dual-frequency antenna according
to the present application can reach more than 80% in
the frequency band of 2.4 GHz-2.5 GHz, and more than
40% in the frequency band of 5 GHz-5.8 GHz.
[0033] It should be noted that, in this application, rela-
tional terms such as first and second, and the like are
merely used to distinguish one entity or operation from
another entity or operation without necessarily requiring
or implying any such actual relationship or order between
such entities or operations. Also, the terms "comprise",
"include," or any other variation thereof, are intended to
cover a non-exclusive inclusion, such that a process,
method, article, or apparatus that comprises a list of el-
ements does not include only those elements but can
include other elements not expressly listed or include el-
ements inherent to inherent to such process, method,
article, or apparatus. Without further limitation, an ele-
ment defined by the phrase "comprising a ..." does not
exclude the presence of other identical elements in the
process, method, article, or apparatus that comprises

said element.
[0034] The above description is only preferred embod-
iments of the present application and should not intended
to limit the present application, and any modifications,
equivalents, improvements and the like made within the
spirit and principle of the present application should be
included in the scope of the present application.

Claims

1. A dual-frequency antenna, comprising:

a PCB provided with a clearance area and a
non-clearance area;
a single-path metal conduction band which is
arranged within the clearance area and a termi-
nal end of which is electrically connected to a
ground end of the PCB; and
a capacitor connected between an excitation
end and the terminal end of the single-path metal
conduction band.

2. The dual-frequency antenna of claim 1, wherein the
dual-frequency antenna comprises a plurality of ca-
pacitors connected in series on the single-path metal
conduction band.

3. The dual-frequency antenna of claim 1, wherein the
clearance area is arranged at an edge of the PCB,
and the terminal end and the excitation end of the
single-path metal conduction band are located near
an opening side of the clearance area.

4. The dual-frequency antenna of claim 1, wherein the
dual-frequency antenna further comprises a micro-
strip line which is disposed in the non-clearance area
and to which the excitation end of the single-path
metal conduction band is electrically connected.

5. The dual-frequency antenna of any one of claims 1
to 4, wherein the dual-frequency antenna further
comprises:
a test connector connected in series with the capac-
itor on the single-path metal conduction band and
arranged close to the excitation end of the single-
path metal conduction band.

6. The dual-frequency antenna of claim 5, wherein the
test connector is a resistor which is connected in
series on the single-path metal conduction band and
whose resistance value is zero.

7. The dual-frequency antenna of claim 1, wherein the
single-path metal conduction band is arranged within
the clearance area in a stacked reciprocating man-
ner.
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