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an electromagnetic wave signal; the second feed struc-
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ture; and the filtering structure is used to perform signal
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Description
FIELD OF THE DISCLOSURE

[0001] This application relates to the field of antennas,
specifically, it relates to an antenna unit, a filtering anten-
na, and a terminal device.

BACKGROUND OF THE DISCLOSURE

[0002] With scientific advancements and social devel-
opment, an increasing number of communication de-
vices are being used in daily life. For example, satellite
communication devices are widely applied in various
industries. A crucial component in communication de-
vices is the antenna, and the quality of the antenna
directly affects the communication quality of the devices.
[0003] In current engineering applications, antennas
and filters are often designed separately and then con-
nected and debugged through additional matching cir-
cuits. This method usually fails to achieve optimal match-
ing and can easily introduce significant insertion loss,
sometimes even increasing the size of the equipment.
[0004] Therefore, how to design an antenna with filter-
ing functionality that does not increase additional loss
has become a pressing challenge for technicians in this
field.

SUMMARY OF THE DISCLOSURE

[0005] The purpose of the present application is to
provide an antenna unit, a filtering antenna, and a term-
inal device to at least partially alleviate the aforemen-
tioned problems.

[0006] To achieve the above objectives, the technical
solutions adopted in the embodiments of the present
application are as follows:

In a first aspect, an embodiment of the present applica-
tion provides an antenna unit, which comprises: a first
dielectric substrate, a second dielectric substrate, a third
dielectric substrate, aradiation structure, and atleastone
transmission unit. The transmission unit comprises a first
feeding structure, a second feeding structure, and a
filtering structure.

[0007] The second dielectric substrate is arranged
between the first dielectric substrate and the third di-
electric substrate. The radiation structure is arranged
on the side of the first dielectric substrate facing away
from the second dielectric substrate. The second feeding
structure is arranged on the side of the second dielectric
substrate facing the first dielectric substrate or on the side
of the first dielectric substrate facing the second dielectric
substrate. Thefiltering structure is arranged on the side of
the third dielectric substrate facing the second dielectric
substrate or on the side of the second dielectric substrate
facing the first dielectric substrate. The first feeding
structure passes through the first, second, and third di-
electric substrates and connects with the second feeding
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structure and the filtering structure.

[0008] The first feeding structure is used for transmit-
ting electromagnetic wave signals.

[0009] The second feeding structure is used for cou-
pling feeding to the radiation structure.

[0010] The filtering structure is used for filtering.
[0011] In a possible implementation, the projection of
the second feeding structure and the radiation structure
on the second dielectric substrate overlaps at least par-
tially.

[0012] Ina possible implementation, the filtering struc-
ture comprises a first filtering component and a second
filtering component. One end of the first feeding structure
connects with one end of the first filtering component, and
the other end of the first filtering component connects with
the second filtering component.

[0013] The first filtering component and the second
filtering component form a T-shaped filtering structure.
[0014] In a possible implementation, the other end of
the first filtering component connects to the midpoint of
the second filtering component.

[0015] In a possible implementation, the length of the
first filtering component is a first length, the width of the
first filtering component is a first width, the length of the
second filtering component is a second length, and the
width of the second filtering component is a second width.
[0016] The first length, the second length, the first
width, and the second width are matched with the radia-
tion nulls of the antenna unit, which indicate the fre-
quency bands to be filtered.

[0017] In a possible implementation, the angle be-
tween the projection of the first filtering component on
the third dielectric substrate and the projection of the
second feeding structure on the third dielectric substrate
is a target rotation angle.

[0018] The target rotation angle is matched with the
radiation nulls of the antenna unit, which indicate the
frequency bands to be filtered.

[0019] Ina possible implementation, when the number
of transmission units is greater than one, the transmis-
sion units are uniformly distributed around the center
point of the radiation structure.

[0020] In a possible implementation, the geometric
shape of the radiation structure is circular, rectangular,
or polygonal.

[0021] In a second aspect, an embodiment of the pre-
sent application provides a filtering antenna, which com-
prises the aforementioned antenna unit.

[0022] In athird aspect, an embodiment of the present
application provides a terminal device, which comprises
the aforementioned filtering antenna.

[0023] Compared with the prior art, the antenna unit,
filtering antenna, and terminal device provided in the
embodiments of the present application include: a first
dielectric substrate, a second dielectric substrate, a third
dielectric substrate, a radiation structure, and atleast one
transmission unit. The transmission unit comprises a first
feeding structure, a second feeding structure, and a
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filtering structure. The second dielectric substrate is ar-
ranged between the first and third dielectric substrates.
The radiation structure is arranged on the side of the first
dielectric substrate facing away from the second dielec-
tric substrate. The second feeding structure is arranged
on the second dielectric substrate, and the filtering struc-
ture is arranged on the third dielectric substrate. The first
feeding structure passes through the second and third
dielectric substrates and connects with the second feed-
ing structure and the filtering structure. The first feeding
structure is used for transmitting electromagnetic wave
signals. The second feeding structure is used for cou-
pling feeding to the radiation structure. The filtering struc-
ture is used for filtering. By integrating the antenna and
the filter, the device size is reduced, and the solution has
low cost, high stability, and good filtering characteristics.
[0024] To make the aforementioned objectives, fea-
tures, and advantages of the present application more
apparent and understandable, the following detailed de-
scription is provided with reference to preferred embodi-
ments and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] To more clearly illustrate the technical solution
of the embodiments of the present application, the follow-
ing is a brief introduction to the drawings required for the
embodiments. It should be understood that the following
drawings only show certain embodiments of the present
application and should therefore not be regarded as
limiting the scope. For ordinary technicians in the field,
without exercising creative effort, other related drawings
can also be obtained based on these drawings.

Figure 1 is a schematic diagram of an antenna unit
provided by an embodiment of the present applica-
tion;

Figure 2 is a schematic diagram comparing the
filtering effects of a conventional antenna and a
filtered antenna provided by an embodiment of the
present application;

Figure 3 is a top view of the antenna unit provided by
an embodiment of the present application;

Figure 4 is a side view of the antenna unit provided by
an embodiment of the present application.

[0026] Inthe drawings: 11-first dielectric substrate; 12-
second dielectric substrate; 13-third dielectric substrate;
14-antenna ground; 20-transmission unit; 21-first feed-
ing structure; 22-second feeding structure; 23-filtering
structure; 231-first filtering component; 232-second filter-
ing component; 31-radiation structure.

DETAILED IMPLEMENTATION OF THE DISCLO-
SURE

[0027] To make the purpose, technical solutions, and
advantages of the embodiments of the present applica-
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tion clearer, a clear and complete description of the
technical solutions in the embodiments of the present
application will be provided below in conjunction with the
accompanying drawings in the embodiments of the pre-
sent application. It is evident that the described embodi-
ments are part of the embodiments of the present appli-
cation, not all of them. Generally, the components of the
embodiments of the present application described and
shown in the accompanying drawings herein can be
arranged and designed in various configurations.
[0028] Therefore, the detailed description of the em-
bodiments of the present application provided in the
accompanying drawings below 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 of
the present application, all other embodiments obtained
by ordinary technicians in the field without creative effort
belong to the scope of protection of the present applica-
tion.

[0029] It should be noted that similar labels and letters
indicate similar items in the following accompanying
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 used only for distinction and cannot be
understood as indicating or implying relative importance.
[0030] It should be clarified that, in this document,
relational terms such as firstand second are merely used
to distinguish one entity or operation from another entity
or operation, and do not necessarily require or imply any
such actual relationship or sequence between these
entities or operations. Moreover, the terms "include,"
"contain," or any other variations are intended to cover
non-exclusive inclusions, such that a process, method,
article, or device that comprises a series of elements not
only comprises those elements but also comprises other
elements not explicitly listed, or comprises elements that
are inherent to such a process, method, article, or device.
Inthe absence of further restrictions, elements defined by
the phrase "including a ..." do not exclude the presence of
additional identical elements in the process, method,
article, or device that comprises the described elements.
[0031] In the description of the present application, it
should be noted that terms such as "upper,”" "lower,"
"inner," "outer," etc., indicate orientation or positional
relationships based on the orientation or positional rela-
tionship shown in the accompanying drawings or the
customary orientation or positional relationship when
the product is in use, merely for the convenience of
describing the present application and simplifying the
description, and should not be understood as limiting
the present application.

[0032] In the description of the present application, it
should also be noted that unless otherwise clearly de-
fined and limited, the terms "set," "connect," should be
broadly understood, for example, they can be fixed con-



5 EP 4 572 010 A1 6

nections, detachable connections, or integral connec-
tions; they can be mechanical connections or electrical
connections; they can be directly connected or indirectly
connected through intermediate media; they can be in-
ternal connections between two elements. For ordinary
technicians in the field, the specific meanings of the
above termsin the presentapplication can be understood
based on specific situations.

[0033] Below, some embodiments of the present ap-
plication will be described in detail in conjunction with the
accompanying drawings. The embodiments and fea-
tures in the embodiments below can be combined with
each other if there is no conflict.

[0034] In current engineering applications, antennas
and filters are often designed separately and then con-
nected and debugged through additional external match-
ing circuits. This method usually cannot achieve optimal
matching and easily introduces significant insertion loss,
sometimes even increasing the size of the equipment.
[0035] Therefore, to reduce loss and achieve miniatur-
ization, the inventor considers combining filtering char-
acteristics with antennas to realize filtering characteris-
tics of antennas. By directly cascading filters and anten-
nas for integrated design, unnecessary external match-
ing circuits are reduced, thereby reducing matching loss.
However, insertion loss of the filter still exists.

[0036] To further reduce insertion loss, the inventor
considers integrating filter and antenna design, so that
the antenna has both radiation and filtering functions
without additional insertion loss.

[0037] In the integrated design of filter-antennas, the
antenna serves as the last resonator of the filter to
achieve filtering functionality. By changing the antenna
structure, such as etching slots, adding metal vias, or
incorporating metamaterial structures, the transmission
mode of the antenna is altered to generate transmission
zeros, thereby achieving filtering functionality.

[0038] An embodiment of the present application pro-
vides an antenna unit. Please refer to Figure 1, whichis a
schematic diagram of an antenna unit provided by an
embodiment of the present application. The antenna unit
is used as a component of a filter-antenna. It should be
noted that a filter-antenna can include multiple antenna
units. For ease of illustration, only one antenna unit is
shown in Figure 1.

[0039] As shown in Figure 1, the antenna unit com-
prises: a first dielectric substrate 11, a second dielectric
substrate 12, a third dielectric substrate 13, a radiation
structure 31, and at least one transmission unit 20. The
transmission unit 20 comprises a first feeding structure
21, asecond feeding structure 22, and a filtering structure
23.

[0040] It should be understood that one antenna unit
can include multiple transmission units 20. For ease of
illustration, only one transmission unit 20 is shown in
Figure 1.

[0041] The second dielectric substrate 12 is arranged
between the first dielectric substrate 11 and the third
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dielectric substrate 13. The radiation structure 31 is ar-
ranged on the side of the first dielectric substrate 11 away
from the second dielectric substrate 12. The second
feeding structure 22 is arranged on the side of the second
dielectric substrate 12 closer to the first dielectric sub-
strate 11 or on the side of the first dielectric substrate 11
closer to the second dielectric substrate 12. The filtering
structure 23 is arranged on the side of the third dielectric
substrate 13 closer to the second dielectric substrate 12
or on the side of the second dielectric substrate 12 closer
to the third dielectric substrate 13. The first feeding
structure 21 passes through the first dielectric substrate
11, the second dielectric substrate 12, and the third di-
electric substrate 13, and connects with the second
feeding structure 22 and the filtering structure 23.
[0042] Optionally, an antenna ground 14 is arranged
on the side of the third dielectric substrate 13 away from
the second dielectric substrate 12.

[0043] The firstfeeding structure 21 is used to transmit
electromagnetic signals; the second feeding structure 22
is used to couple and feed the radiation structure; and the
filtering structure 23 is used for filtering.

[0044] Optionally, the first feeding structure 21 is com-
posed of metal or other conductor materials, such as
metal vias. The first feeding structure 21 can be con-
nected to a microstrip line to realize electromagnetic
signal transmission.

[0045] Optionally, as shown in Figure 1, a specific
metal pattern is covered on the side of the second di-
electric substrate 12 closer to the first dielectric substrate
11 oronthe side of the first dielectric substrate 11 closer to
the second dielectric substrate 12 to form the second
feeding structure 22. The second feeding structure 22 is
used to couple and feed the radiation structure.

[0046] Optionally, as shown in Figure 1, a specific
metal pattern is covered on the side of the third dielectric
substrate 13 closer to the second dielectric substrate 12
or on the side of the second dielectric substrate 12 closer
to the third dielectric substrate 13 to form the filtering
structure 23. The filtering structure 23 is used to alter the
transmission mode of the antenna to generate transmis-
sion zeros for filtering.

[0047] The antenna unit provided by an embodiment of
the present application has a simple structure. By inte-
grating the antenna and filter design, it can reduce device
size while achieving low-pass, band-pass, high-pass,
and band-stop filtering characteristics, with low cost, high
stability, and good filtering characteristics.

[0048] In summary, the antenna unit provided by an
embodiment of the present application comprises: a first
dielectric substrate, a second dielectric substrate, a third
dielectric substrate, a radiation structure, and atleastone
transmission unit. The transmission unit comprises a first
feeding structure, a second feeding structure, and a
filtering structure. The second dielectric substrate is ar-
ranged between the first dielectric substrate and the third
dielectric substrate. The radiation structure is arranged
on the side of the first dielectric substrate away from the
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second dielectric substrate. The second feeding struc-
ture is arranged on the second dielectric substrate. The
filtering structure is arranged on the third dielectric sub-
strate. The first feeding structure passes through the
second dielectric substrate and the third dielectric sub-
strate and connects with the second feeding structure
and the filtering structure. The first feeding structure is
used to transmit electromagnetic signals; the second
feeding structure is used to couple and feed the radiation
structure; and thefiltering structure is used forfiltering. By
integrating the antenna and filter design, the device size
is reduced, with low cost, high stability, and good filtering
characteristics.

[0049] Compared to the scheme of independently de-
signing antenna units and filters, antennas that achieve
good filtering characteristics require multiple lamina-
tions, have complex structures, and significantly increase
the cost of the antenna. In the embodiments of this
application, all components of the antenna unit are di-
rectly completed on the dielectric substrate, thus result-
ing in a simple structure, ease of manufacture, and con-
venience for PCB processing. It can be completed with
only one lamination, achieving excellent filtering charac-
teristics while keeping costs low. This has great signifi-
cance for practical engineering applications.

[0050] Please refer to Figure 2, which is a comparison
diagram of the filtering effects of a conventional antenna
and a filtered antenna provided in the embodiments of
this application. Assuming that the operating frequency
band of the filtered antenna is 14GHz-14.5GHz, and it is
necessary to filter out 10GHz-13GHz, with a transmis-
sion zero around 12.5GHz, the filtering characteristic of
the filtered antenna is shown in Figure 2: The filtered
antenna operates at 14GHz-14.55GHz, with a gain great-
er than 5dB across the entire frequency band. At
10GHz-13GHz, the antenna gain is less than -15dB,
and the suppression across the entire frequency band
is greater than 20dB. A radiation null is formed at
12.6GHz, achieving the required filtering effect. How-
ever, for a conventional non-filtered antenna at
10GHz-13GHz, the gain is less than 0dB, with only
5dB of suppression, far inferior to the filtering effect of
the filtered antenna provided in the embodiments of this
application.

[0051] Please continue to refer to Figure 1. Regarding
how to ensure the performance of the antenna unit, this
application embodiment also provides a possible imple-
mentation. The projection of the second feeding structure
22 and the radiating structure 31 on the second dielectric
substrate 12 at least partially overlap.

[0052] It should be understood that the size of the
overlapping area is related to the preset operating fre-
quency.

[0053] Optionally, one end of the second feeding struc-
ture 22 is connected to the first feeding structure 21, and
the other end of the second feeding structure 22 points to
the geometric center of the projection of the radiating
structure 31 on the second dielectric substrate 12.
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[0054] Please refer to Figure 3, which is a top view of
the antenna unit provided in the embodiments of this
application. As shown in Figure 3, in one possible im-
plementation, the filtering structure 23 comprises a first
filtering component 231 and a second filtering compo-
nent 232. The first feeding structure 21 is connected to
one end of the first filtering component 231, and the other
end of the first filtering component 231 is connected to the
second filtering component 232.

[0055] The first filtering component 231 and the sec-
ond filtering component 232 form a T-shaped filtering
structure.

[0056] In one possible implementation, the end of the
first filtering component 231 away from the first feeding
structure 21 is in contact with the second filtering com-
ponent 232 along the direction of length L2.

[0057] Optionally, the first filtering component 231 and
the second filtering component 232 are arranged on the
side of the third dielectric substrate 13 close to the second
dielectric substrate 12 or the side of the second dielectric
substrate 12 close to the third dielectric substrate 13.
[0058] It should be noted that the first filtering compo-
nent 231 and the second filtering component 232 are not
limited to straight lines and can also be curved with
amplitude.

[0059] Inone possible implementation, to enhance the
filtering effect, the other end of the first filtering compo-
nent 231 is connected to the midpoint of the second
filtering component 232.

[0060] Please continue to refer to Figure 3. The length
of the first filtering component is the first length L1, the
width of the first filtering component is the first width W1,
the length of the second filtering componentis the second
length L2, and the width of the second filtering component
is the second width W2.

[0061] The first length L1, the first width W1, the sec-
ond length L2, and the second width W2 match the
radiation null of the antenna unit, which indicates the
frequency band to be filtered.

[0062] Forexample,asshowninFigure 2,theradiation
nullis at 12.6GHz, which can achieve a filtering effect on
the frequency band of 10GHz-13GHz.

[0063] It should be noted that by adjusting the dimen-
sions of L1, L2, W1, and W2 in the T-shaped filtering
structure, the position of the radiation null of the antenna
can be changed. Therefore, during the antenna design
process, it is necessary to ensure that the first length L1,
the first width W1, the second length L2, and the second
width W2 match the radiation null of the antenna unit.
[0064] Please continue to refer to Figure 3. In one
possible implementation, the angle between the projec-
tion of the first filtering component 231 and the second
feeding structure 22 on the third dielectric substrate 13 is
the target rotation angle.

[0065] The target rotation angle matches the radiation
null of the antenna unit, which indicates the frequency
band to be filtered.

[0066] It should be understood that rotating the T-



9 EP 4 572 010 A1 10

shaped filtering structure around the first feeding struc-
ture 21 can change the position of the radiation null of the
antenna. Therefore, during the antenna design process,
the target rotation angle needs to be determined before-
hand. The target rotation angle matches the radiation null
of the antenna unit.

[0067] Inone possible implementation, when the num-
ber of transmission units 20 is greater than 1, the trans-
mission units 20 are uniformly distributed around the
center point of the radiating structure 31.

[0068] Forexample, when the number of transmission
units 20 is 2, based on the center point of the radiating
structure 31, they can be rotated by 90°, 180°, or 270°.
[0069] When the number of transmission units 20 is 3,
the transmission units 20 can be circularly distributed
around the center point of the radiating structure 31, with
each of the 3 transmission units 20 rotated by 120°
around the center point of the radiating structure 31.
[0070] When the number of transmission units 20 is 3,
the transmission units 20 can be non-uniformly distrib-
uted around the center point of the radiating structure 31.
Assuming that the angle of one of the transmission units
20 is 0°, the other transmission units 20 have three
rotation combinations around the center point of the
radiating structure 31: the first is 90°, 180°; the second
is 90°, 270°; and the third is 180°, 270°.

[0071] When the number of transmission units 20 is 4,
the transmission units 20 can be uniformly distributed
around the center point of the radiating structure 31, with
each of the 4 transmission units 20 rotated by 90° around
the center point of the radiating structure 31.

[0072] In one possible implementation, the geometric
shape of the radiating structure 31 is circular, rectangular,
or polygonal.

[0073] Optionally, the first feeding structure 21, the
second feeding structure 22, and the filtering structure
23 are metallic structures.

[0074] Itshould be noted that the characteristics of the
three layers of microwave dielectric substrates (including
relative permittivity, loss tangent, and thickness) can be
the same or different, and are not limited herein.

[0075] Optionally, the characteristics of the microwave
dielectric substrate will affect the size, shape, area, etc.,
ofthe radiating structure 31 and the feeding structure. For
example, a higher permittivity results in a smaller radiat-
ing structure area and a smaller intersection area be-
tween the second feeding structure 22 and the radiating
structure 31; a higher loss tangent reduces the gain of the
antenna.

[0076] For ease of understanding, this application em-
bodimentalso provides a side view of the antenna unit, as
shown specifically in Figure 4.

[0077] This application embodiment also provides a
filtered antenna, which comprises the above-mentioned
antenna unit. In this application scheme, the number of
antenna units in the filtered antenna is not limited.
[0078] This application embodiment also provides a
terminal device, which comprises the above-mentioned
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filtered antenna. The terminal device can be a satellite
communication base station.

[0079] The above description is merely the preferred
embodiments of this application and is not intended to
limit the scope of this application. For those skilled in the
art, this application may be subject to various modifica-
tions and variations. Any modifications, equivalent sub-
stitutions, improvements, etc., made within the spirit and
principles of this application, shall be included within the
scope of protection of this application.

[0080] It is obvious to those skilled in the art that this
application is not limited to the details of the aforemen-
tioned exemplary embodiments, and can be implemen-
ted in other specific forms without departing from the spirit
or basic characteristics of this application. Therefore,
from any perspective, the embodiments should be re-
garded as exemplary and non-limiting. The scope of this
application is defined by the appended claims rather than
the above description, and is intended to encompass all
variations within the meaning and scope of the equivalent
elements of the claims. No reference signs in the claims
shall be construed as limiting the claims concerned.

Claims

1. Anantennaunit characterized by comprising: afirst
dielectric substrate, a second dielectric substrate, a
third dielectric substrate, a radiation structure, and at
least one set of transmission unit, wherein each
transmission unit comprises a first feeding structure,
a second feeding structure, and a filtering structure;

Wherein, the second dielectric substrate is ar-
ranged between the first dielectric substrate and
the third dielectric substrate; the radiation struc-
ture is arranged on the side of the first dielectric
substrate away from the second dielectric sub-
strate; the second feeding structure is arranged
on a side of the second dielectric substrate close
to the first dielectric substrate or on a side of the
first dielectric substrate close to the second di-
electric substrate; the filtering structure is ar-
ranged on a side of the third dielectric substrate
close to the second dielectric substrate or on a
side of the second dielectric substrate close to
the third dielectric substrate; the first feeding
structure passes through the first dielectric sub-
strate, the second dielectric substrate, and the
third dielectric substrate, and is connected to the
second feeding structure and the filtering struc-
ture;

the first feeding structure is used for transmitting
electromagnetic wave signals;

the second feeding structure is used for coupling
feeding to the radiation structure; and

the filtering structure is used for filtering.
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2. The antenna unit according to claim 1, character- 9. Afilteringantenna characterized by comprising: the
ized in that projections of the second feeding struc- antenna unit according to any one of claims 1-8.
ture and the radiation structure on the second di-
electric substrate overlap at least partially. 10. A terminal device characterized in that: it com-

5 prises: the filtering antenna according to claim 9.

3. The antenna unit according to claim 1, character-
ized in that the filtering structure comprises a first
filtering component and a second filtering compo-
nent, one end of the first feeding structure is con-
nected to the first filtering component, and the other 70
end of the firstfiltering componentis connected to the
second filtering component; the first filtering compo-
nent and the second filtering component form a T-
shaped filtering structure.

15
4. The antenna unit according to claim 3, character-
ized in that the other end of the first filtering compo-
nentis connected to a midpoint of the second filtering
component.
20

5. The antenna unit according to claim 3, character-
ized in that:

the length of the first filtering component is a first
length, and the width of the first filtering compo- 25
nent is a first width;
the length of the second filtering component is a
second length, and the width of the second
filtering component is a second width;
the firstlength, the second length, the first width, 30
and the second width are matched with radiation
nulls of the antenna unit, wherein the radiation
nulls are used to indicate frequency bands to be
filtered.
35
6. The antenna unit according to claim 3, character-
ized in that:

an angle between a projection of the first filtering
component and a projection of the second feed- 40
ing structure on the third dielectric substrate is a
target rotation angle;

the target rotation angle is matched with radia-

tion nulls of the antenna unit, and the radiation
nulls are used to indicate frequency bandstobe 45
filtered.

7. The antenna unit according to claim 1, character-
ized in that:
when a number of the transmission units is greater %0
than one, the transmission units are uniformly dis-
tributed around a center point of the radiation struc-
ture.

8. The antenna unit according to claim 1, character- 55
ized in that:
a geometric shape of the radiation structure is cir-
cular, rectangular, or polygonal.
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