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(54) MICROSTRIP ANTENNA AND COMMUNICATION DEVICE

(57)  The present application provides a microstrip
antenna and a communication device. A first radiation
patch is arranged on the side of a first microwave di-
electric substrate furthest from a second microwave di-
electric substrate; a second radiation patch is arranged
on the side of the second microwave dielectric substrate
closest to the first microwave dielectric substrate; a gap
layer is disposed on the side of a third microwave di-
electric substrate closest to the second microwave di-
electric substrate; and a feeding microstrip line is ar-
ranged on the side of the third microwave dielectric
substrate furthest from the second microwave dielectric
substrate. The first radiation patch and the second radia-
tion patch are of a first form or of a second form, so as to
construct a spatial filter. The gap layer has etched therein
two orthogonal and symmetrical gaps, and a tail end
coupling segment of one feeding microstrip line perpen-
dicularly crosses a gap in a gap layer. Constructing a
spatial filter from the first radiation patch and second
radiation patch in the microstrip antenna results in no
longer needing to separately introduce a filtering struc-
ture, avoiding loss resulting from the introduction of the
filtering structure, and ensuring the gain performance of
the antenna.
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Description
FIELD OF THE DISCLOSURE

[0001] This application relates to the field of antennas,
specifically, it relates to a microstrip antenna and com-
munication device.

BACKGROUND OF THE DISCLOSURE

[0002] Microstrip antennas, with advantages of small
size, simple structure, ease of manufacturing and low
profile, are widely used in various communication sys-
tems. Filtering antennas exhibit excellent out-of-band
suppression characteristics and can effectively reduce
the mutual coupling effect between heterodyne dipoles in
shared-aperture multiband antennas, thereby improving
the radiation patterns across different frequency bands.
In the fields of mobile communications and satellite com-
munications, filtering technology has attracted increas-
ing attention from both academia and industry. Tradi-
tional microstrip filtering antennas typically require the
introduction of filtering structures within the feeding net-
work, which can introduce additional losses and degrade
the gain performance of the original antenna.

[0003] How to overcome the aforementioned issues is
a persistent challenge for persons skilled in this field.

SUMMARY OF THE DISCLOSURE

[0004] The purpose of this application is to provide a
microstrip antenna and communication device that at
least partially solves the aforementioned issues.

[0005] To achieve the above purposes, the technical
solution adopted in the embodiments of this application is
as follows:

In a first aspect, an embodiment of this application pro-
vides a microstrip antenna comprising: a first radiation
patch, a second radiation patch, a gap layer, a first
microwave dielectric substrate, a second microwave di-
electric substrate, a third microwave dielectric substrate,
and two feeding microstrip lines;

wherein the first microwave dielectric substrate, the
second microwave dielectric substrate, and the third
microwave dielectric substrate are arranged se-
quentially; the first radiation patch is disposed on
the side of the first microwave dielectric substrate
facing away from the second microwave dielectric
substrate; the second radiation patch is disposed on
the side of the second microwave dielectric substrate
facing towards the first microwave dielectric sub-
strate; the gap layer is disposed on the side of the
third microwave dielectric substrate facing towards
the second microwave dielectric substrate; and the
feeding microstrip lines are disposed on the side of
the third microwave dielectric substrate facing away
from the second microwave dielectric substrate;
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wherein the first radiation patch and the second
radiation patch are of a first form or a second form
to construct a spatial filter;

wherein the first form features four orthogonally and
symmetrically etched rectangular hollowed-out gaps
along two polarization directions, while the second
form features a centrally etched cross-shaped hol-
lowed-out gap along the polarization direction; and
wherein the gap layer has two orthogonally and
symmetrically etched gaps, and the end coupling
segment of one feeding microstrip line crosses per-
pendicularly over one of the gaps on the gap layer.

[0006] Inone possible implementation, the gaps onthe
gap layer are perpendicular to the corresponding polar-
ization directions.

[0007] In one possible implementation, the first radia-
tion patch is of the first form, and the second radiation
patch is of the second form.

[0008] In one possible implementation, both the first
radiation patch and the second radiation patch are of the
second form.

[0009] In one possible implementation, both the first
radiation patch and the second radiation patch are of the
first form.

[0010] In one possible implementation, the first radia-
tion patch is of the second form, and the second radiation
patch is of the first form.

[0011] In one possible implementation, the geometric
shapes of the first radiation patch and the second radia-
tion patch are any one of circular, square, or polygonal.
[0012] In one possible implementation, the feeding
microstrip lines are used to couple radio frequency sig-
nals transmitted by an RF chip to the gaps in the gap
layer. The gaps in the gap layer couple the RF signals to
the second radiation patch, which then couples the RF
signals to the first radiation patch for emission.

[0013] Inone possible implementation, the spatial filter
is used to filter the RF signals received by the first radia-
tion patch. The filtered RF signals are coupled through
the second radiation patch and the gaps in the gap layer
to the feeding microstrip lines for transmission to the RF
chip.

[0014] In a second aspect, an embodiment of this
application provides a communication device comprising
the aforementioned microstrip antenna.

[0015] Compared to the prior art, the microstrip anten-
na and communication device provided in the embodi-
ments of this application include: a first radiation patch, a
second radiation patch, a gap layer, a first microwave
dielectric substrate, a second microwave dielectric sub-
strate, a third microwave dielectric substrate, and two
feeding microstrip lines; wherein the first, second, and
third microwave dielectric substrates are arranged se-
quentially; the first radiation patch is disposed on the side
of the first microwave dielectric substrate facing away
from the second microwave dielectric substrate; the sec-
ond radiation patch is disposed on the side of the second
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microwave dielectric substrate facing towards the first
microwave dielectric substrate; the gap layer is disposed
on the side of the third microwave dielectric substrate
facing towards the second microwave dielectric sub-
strate; and the feeding microstrip lines are disposed on
the side of the third microwave dielectric substrate facing
away from the second microwave dielectric substrate;
the first radiation patch and the second radiation patch
are of a first form or a second form to construct a spatial
filter; the gap layer has two orthogonally and symmetri-
cally etched gaps, and the end coupling segment of one
feeding microstrip line crosses perpendicularly over one
of the gaps on the gap layer. By constructing the spatial
filter using the first and second radiation patches in the
microstrip antenna, there is no need to separately intro-
duce a filtering structure, thereby avoiding the losses
associated with the introduction of such a structure
and ensuring the gain performance of the antenna.
[0016] To make the purposes, features, and advan-
tages of this application more apparent and understand-
able, the following provides a detailed description of
preferred embodiments, accompanied by the attached
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] To illustrate the technical solutions of the em-
bodiments of the present application more clearly, the
following provides a brief introduction to the drawings
required for the embodiments. It should be understood
that the following drawings only show some embodi-
ments of the present application and therefore should
not be regarded as limiting the scope. For those skilled in
the art, without exercising creative efforts, other related
drawings can also be obtained based on these drawings.

Figure 1 is a structural diagram of a microstrip an-
tenna provided in an embodiment of the present
application;

Figure 2 is one of the schematic diagrams of the
radiation patch morphology provided in an embodi-
ment of the present application;

Figure 3 is one of the schematic diagrams of the
radiation patch morphology provided in an embodi-
ment of the present application;

Figure 4 is one of the schematic diagrams of the
radiation patch morphology provided in an embodi-
ment of the present application;

Figure 5 is one of the schematic diagrams of the
radiation patch morphology provided in an embodi-
ment of the present application;

Figure 6 is one of the structural diagrams of a micro-
strip antenna provided in an embodiment of the
present application.

[0018] In the drawings: 101-first microwave dielectric
substrate; 102-second microwave dielectric substrate;
103-third microwave dielectric substrate; 201-first radia-
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tion patch; 202-second radiation patch; 203-first set of
hollowed-out gaps; 204-second set of hollowed-out slits;
205-first set of hollowed-out slits; 206-second set of
hollowed-out gaps; 301-gap layer; 302-gap; 401-feeding
microstrip line.

DETAILED IMPLEMENTATION OF THE DISCLO-
SURE

[0019] To make the purpose, technical solutions, and
advantages of the embodiments of the present applica-
tion clearer, the technical solutions in the embodiments of
the present application will be described below in con-
junction with the drawings in the embodiments of the
present application in a clear and complete manner.
Obviously, the described embodiments are a part of
the embodiments of the present application, not all of
them. Generally, the components of the embodiments of
the present application described and shown in the draw-
ings herein may be arranged and designed in various
different configurations.

[0020] Therefore, the following detailed description of
the embodiments of the present application provided in
the drawings is not intended to limit the scope of the
present application that is claimed for protection, but
merely represents selected embodiments of the present
application. Based on the embodiments in the present
application, all other embodiments obtained by those
skilled in the art without creative efforts belong to the
scope of protection of the present application.

[0021] It should be noted that similar reference numer-
als and letters indicate similar items in the following
drawings. Therefore, once an item is defined in one
drawing, it does not require further definition and expla-
nation in subsequent drawings. Meanwhile, in the de-
scription of the present application, terms such as "first",
"second", etc., are only used to distinguish one entity or
operation from another, and cannot be understood as
indicating or implying relative importance.

[0022] It should be noted that, in this document, rela-
tional terms such as first and second are merely used to
distinguish one entity or operation from another, and do
not necessarily require or imply any such actual relation-
ship or order between these entities or operations. More-
over, the terms "include", "contain”, or any other variants
thereof are intended to cover non-exclusive inclusions,
such that processes, methods, articles, or devices that
include a series of elements not only include those ele-
ments, but also include other elements not explicitly
listed, or further include elements inherent to such pro-
cesses, methods, articles, or devices. In the absence of
more restrictions, elements limited by the phrase "includ-
ing a..." do not exclude the presence of additional iden-
tical elements in the process, method, article, or device
that includes the said elements.

[0023] In the description of the present application, it
should be noted that terms such as "upper”, "lower",

"inner", "outer", etc., indicate orientation or positional
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relationships based on the orientation or positional rela-
tionships shown in the drawings, or the orientation or
positional relationships that are customarily placed when
the product of the application is in use, merely for the
convenience of describing the present application and
simplifying the description, rather than indicating or im-
plying that the device or element pointed to must have a
specific orientation, be constructed and operated in a
specific orientation. Therefore, they cannot be under-
stood as limitations on the present application.

[0024] In the description of the present application, it
should also be noted that unless otherwise specified and
defined, terms such as "set" and "connect" should be
broadly interpreted. For example, they can be fixed con-
nections, detachable connections, or integral connec-
tions; they can be mechanical connections, electrical
connections; they can be directly connected, or indirectly
connected through an intermediate medium; they can be
internal connections between two elements. For those
skilled in the art, the specific meanings of the above terms
in the present application can be understood based on
specific situations.

[0025] Below, some embodiments of the present ap-
plication will be described in detail in conjunction with the
drawings. In the case of no conflict, the embodiments and
features in the embodiments below can be combined with
each other.

[0026] Please refer to Figure 1, which is a structural
diagram of a microstrip antenna provided in an embodi-
ment of the present application. As shown in Figure 1, the
microstrip antenna provided in the embodiment of the
present applicationincludes: afirst radiation patch 201, a
second radiation patch 202, a gap layer 301, a first
microwave dielectric substrate 101, a second microwave
dielectric substrate 102, a third microwave dielectric
substrate 103, and two feeding microstrip lines 401.
[0027] Thefirstmicrowave dielectric substrate 101, the
second microwave dielectric substrate 102, and the third
microwave dielectric substrate 103 are arranged sequen-
tially. The first radiation patch 201 is disposed on the side
of the first microwave dielectric substrate 101 away from
the second microwave dielectric substrate 102. The sec-
ond radiation patch 202 is disposed on the side of the
second microwave dielectric substrate 102 close to the
first microwave dielectric substrate 101. The gap layer
301 is disposed on the side of the third microwave di-
electric substrate 103 close to the second microwave
dielectric substrate 102. The feeding microstrip lines 401
are disposed on the side of the third microwave dielectric
substrate 103 away from the second microwave dielec-
tric substrate 102.

[0028] The first radiation patch 201 and the second
radiation patch 202 are in a first morphology or a second
morphology to construct a spatial filter.

[0029] Wherein, the first morphology is that four rec-
tangular hollowed-out gaps are etched orthogonally and
symmetrically along two polarization directions, and the
second morphology is that a cross-shaped hollowed-out
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slitis etched along the polarization direction at the center.
[0030] For example, as shown in Figure 1, the first
radiation patch 201 is etched with a first set of hol-
lowed-out gaps 203, which are four rectangular hol-
lowed-out gaps etched orthogonally and symmetrically
along two polarization directions, i.e., the first radiation
patch 201 is in the first morphology.

[0031] The second radiation patch 202 is etched with a
second set of hollowed-out slits 204, which are a cross-
shaped hollowed-out slit etched along the polarization
direction at the center, i.e., the second radiation patch
202 is in the second morphology.

[0032] It should be noted that if the four rectangular
hollowed-out gaps and the cross-shaped hollowed-out
slit are not orthogonal or symmetrical, the suppressed
frequencies will differ between the two polarizations.
[0033] It should be noted that the morphological com-
bination shown in Figure 1 is only an example and does
not constitute a limitation.

[0034] The spatial filter composed of the first radiation
patch 201 and the second radiation patch 202 can play a
filtering role.

[0035] Thegaplayer 301 is etched with two orthogonal
and symmetrical gaps 302, and the end coupling seg-
ment of one feeding microstrip line 401 crosses perpen-
dicularly over one gap 302 on the gap layer 301.
[0036] In summary, the microstrip antenna provided in
an embodiment of the present application includes: afirst
radiation patch, a second radiation patch, a gap layer, a
first microwave dielectric substrate, a second microwave
dielectric substrate, a third microwave dielectric sub-
strate, and two feeding microstrip lines; the first micro-
wave dielectric substrate, the second microwave dielec-
tric substrate, and the third microwave dielectric sub-
strate are arranged sequentially; the first radiation patch
is disposed on the side of the first microwave dielectric
substrate away from the second microwave dielectric
substrate; the second radiation patch is disposed on
the side of the second microwave dielectric substrate
close to the first microwave dielectric substrate; the gap
layer is disposed on the side of the third microwave
dielectric substrate close to the second microwave di-
electric substrate; the feeding microstrip lines are dis-
posed on the side of the third microwave dielectric sub-
strate away from the second microwave dielectric sub-
strate; the first radiation patch and the second radiation
patch are in a first morphology or a second morphology to
construct a spatial filter; the gap layer is etched with two
orthogonal and symmetrical gaps, and the end coupling
segment of one feeding microstrip line crosses perpen-
dicularly over one gap on the gap layer. By constructing a
spatial filter with the first radiation patch and the second
radiation patch in the microstrip antenna, there is no need
to separately introduce a filtering structure, which can
avoid the loss caused by introducing the filtering structure
and ensure the gain performance of the antenna.
[0037] Optionally, the first radiation patch 201, the
second radiation patch 202, the gap layer 301, and the
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two feeding microstrip lines 401 are made of a conductive
material, which can be a conductive metal, specifically
copper.

[0038] The firstmicrowave dielectric substrate 101, the
second microwave dielectric substrate 102, and the third
microwave dielectric substrate 103 have specific relative
permittivities and loss tangents. It should be noted that
the first microwave dielectric substrate 101, the second
microwave dielectric substrate 102, and the third micro-
wave dielectric substrate 103 can be the same or differ-
ent, and are not limited herein.

[0039] Please continue to refer to Figure 1. In one
possible implementation, the two gaps 302 on the gap
layer 301 are respectively perpendicular to the corre-
sponding polarization directions.

[0040] Itshould be noted thatif the two gaps 302 on the
gap layer 301 are not perpendicular to the corresponding
polarization directions, it will cause the central frequency
of the antenna to shift, the gain to decrease, and other
performance degradation, as well as affect the subse-
quent effect of synthesizing circular polarization from
linear polarization.

[0041] Based on Figure 1, regarding the morphologies
of the first radiating patch 201 and the second radiating
patch 202, this embodiment of the present application
also provides a possible implementation. Please refer to
Figures 2 to 5. Figures 2 to 5 are schematic diagrams of
the radiating patch morphologies provided in this embo-
diment of the present application.

[0042] As shown in Figure 2, the first radiating patch
201 is in the first morphology, and the second radiating
patch 202 is in the second morphology.

[0043] Specifically, the first radiating patch 201 is
etched with a first set of hollowed-out gaps 203, which
are four orthogonally and symmetrically etched long strip
hollowed-out gaps along two polarization directions, i.e.,
the first radiating patch 201 is in the first morphology. The
second radiating patch 202 is etched with a second set of
hollowed-out slits 204, which are a cruciform hollowed-
out slit etched along the polarization direction at the
center, i.e., the second radiating patch 202 is in the
second morphology.

[0044] As shown in Figure 3, both the first radiating
patch 201 and the second radiating patch 202 are in the
second morphology.

[0045] Specifically, the first radiating patch 201 is
etched with a first set of hollowed-out slits 205, which
are a cruciform hollowed-out slit etched along the polar-
ization direction at the center, i.e., the first radiating patch
201 is in the second morphology. The second radiating
patch 202 is etched with a second set of hollowed-out slits
204, which are a cruciform hollowed-out slit etched along
the polarization direction at the center, i.e., the second
radiating patch 202 is in the second morphology.
[0046] As shown in Figure 4, both the first radiating
patch 201 and the second radiating patch 202 are in the
first morphology.

[0047] Specifically, the first radiating patch 201 is
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etched with a first set of hollowed-out gaps 203, which
are four orthogonally and symmetrically etched long strip
hollowed-out gaps along two polarization directions, i.e.,
the first radiating patch 201 is in the first morphology. The
second radiating patch 202 is etched with a second set of
hollowed-out gaps 206, which are four orthogonally and
symmetrically etched long strip hollowed-out gaps along
two polarization directions, i.e., the second radiating
patch 202 is in the first morphology.

[0048] As shown in Figure 5, the first radiating patch
201 is in the second morphology, and the second radiat-
ing patch 202 is in the first morphology.

[0049] Specifically, the first radiating patch 201 is
etched with a first set of hollowed-out slits 205, which
are a cruciform hollowed-out slit etched along the polar-
ization direction at the center, i.e., the first radiating patch
201 is in the second morphology. The second radiating
patch 202 is etched with a second set of hollowed-out
gaps 206, which are four orthogonally and symmetrically
etched long strip hollowed-out gaps along two polariza-
tion directions, i.e., the second radiating patch 202 is in
the first morphology.

[0050] In this embodiment of the present application,
the geometric shapes of the first radiating patch 201 and
the second radiating patch 202 are any one of circular,
square, or polygonal. Optionally, the geometric centers of
the first radiating patch 201 and the second radiating
patch 202 overlap or align.

[0051] Please refer to Figure 6, which is one of the
structural schematic diagrams of the microstrip antenna
provided in this embodiment of the present application.
[0052] Optionally, a feeding microstrip line 401 is used
to couple a radio frequency signal transmitted by a radio
frequency chip to a gap 302 of a gap layer 301. The gap
302 of the gap layer 301 is used to couple the radio
frequency signal to the second radiating patch 202, which
then couples the radio frequency signal to the first radiat-
ing patch 201. The first radiating patch 201 is used to
transmit the radio frequency signal.

[0053] Optionally, a spatial filter is used to filter a radio
frequency reception signal received by the first radiating
patch 201. The filtered radio frequency reception signal is
coupled to the feeding microstrip line 401 through the
second radiating patch 202 and the gap 302 of the gap
layer 301 for transmission to the radio frequency chip.
[0054] In this solution of the present application, by
setting the patch shapes of the first radiating patch 201
and the second radiating patch 202, a built-in spatial filter
of the microstrip antenna is constructed to achieve filter-
ing effects. The structure is simple and does not require
introducing a filtering structure into the feeding network,
which avoids additional loss.

[0055] Thisembodimentofthe presentapplicationalso
provides a communication device, which includes the
above-mentioned microstrip antenna. The communica-
tion device can be applied to a broadcasting vehicle or a
communication vehicle and can also serve as a mobile
base station. Optionally, the communication device can
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also be an airborne or shipborne communication device.
[0056] The above description is merely the preferred
embodiments of the present application andis notused to
limit the present application. For those skilled in the art,
the present application can have various modifications
and changes. Any modifications, equivalent substitu-
tions, improvements, etc., made within the spirit and
principles of the present application should be included
within the protection scope of the present application.
[0057] Forthose skilled inthe art, itis apparent that the
present application is not limited to the details of the
above exemplary embodiments, and can be implemen-
ted in other specific forms without departing from the spirit
or essential characteristics of the present application.
Therefore, from any point of view, the embodiments
should be regarded as exemplary rather than restrictive,
and the scope of the present application is defined by the
appended claims rather than the above description. The
reference numerals in the claims should not be regarded
as limiting the associated claims.

Claims
1. Amicrostrip antenna, characterized by comprising:

a first radiation patch, a second radiation patch,
a gap layer, a first microwave dielectric sub-
strate, a second microwave dielectric substrate,
a third microwave dielectric substrate, and two
feeding microstrip lines;

wherein the first microwave dielectric substrate,
the second microwave dielectric substrate, and
the third microwave dielectric substrate are ar-
ranged in sequence; the first radiation patch is
disposed on a side of the first microwave di-
electric substrate away from the second micro-
wave dielectric substrate; the second radiation
patch is disposed on a side of the second micro-
wave dielectric substrate close to the first micro-
wave dielectric substrate; the gap layer is dis-
posed on a side of the third microwave dielectric
substrate close to the second microwave dielec-
tric substrate; and the feeding microstrip lines
are disposed on a side of the third microwave
dielectric substrate away from the second mi-
crowave dielectric substrate;

wherein the first radiation patch and the second
radiation patch are in a first form or a second
form so as to construct a spatial filter; wherein,
the first form is four rectangular hollowed-out
gaps etched along two polarization directions
orthogonally and symmetrically, and the second
form is a cross-shaped hollowed-out slit etched
along the polarization direction at the center;
and

the gap layer is etched with two orthogonal and
symmetric gaps, and the end coupling segment
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10.

of one feeding microstrip line crosses perpendi-
cularly over one gap on the gap layer.

The microstrip antenna according to claim 1, char-
acterized in that the gaps on the two gap layers are
respectively perpendicular to the corresponding po-
larization directions.

The microstrip antenna according to claim 1, char-
acterized in that the first radiation patch is in the first
form, and the second radiation patch is in the second
form.

The microstrip antenna according to claim 1, char-
acterized in that both the first radiation patch and
the second radiation patch are in the second form.

The microstrip antenna according to claim 1, char-
acterized in that both the first radiation patch and
the second radiation patch are in the first form.

The microstrip antenna according to claim 1, char-
acterized in that the first radiation patch is in the
second form, and the second radiation patchis in the
first form.

The microstrip antenna according to claim 1, char-
acterized in that the geometric shapes of the first
radiation patch and the second radiation patch can
be any one shape of circular, square, or polygonal.

The microstrip antenna according to claim 1, char-
acterized in that the feeding microstrip lines are
used to couple radio frequency signals transmitted
by aradio frequency chip to the gaps in the gap layer,
the gaps in the gap layer are used to couple the radio
frequency signals to the second radiation patch, the
second radiation patch is used to couple the radio
frequency signals to the first radiation patch, and the
first radiation patch is used to transmit the radio
frequency signals.

The microstrip antenna according to claim 1, char-
acterized in that the spatial filter is used tofilter radio
frequency received signals received by the first ra-
diation patch, and the filtered radio frequency re-
ceived signals are coupled to the feeding microstrip
lines through the second radiation patch and the
gaps in the gap layer for transmission to the radio
frequency chip.

A communication device, characterized in that it
includes the microstrip antenna in any one of claims
1t09.
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