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(57)  This application discloses a wave-absorbing A
structure, an antenna, a radar, and a terminal. The
wave-absorbing structure includes a resonance part, a
load, and a wave-absorbing part. The resonance part 1 N -----------

may be configured to resonate with an antenna element
that is in the antenna and that is configured to radiate a
signal. When the resonance part resonates with the
antenna element, the resonance part may receive energy
from the antenna element through coupling. The reso-
nance partmay feed the load, to transfer the energy to the
load. The wave-absorbing part covers the load, so that
the energy of the load can be absorbed. In this way, the /_ "
energy that is coupled from the antenna element to the
wave-absorbing structure is absorbed, so that a surface
wave of the antenna element can be reduced, and an-
tenna pattern consistency is improved. Therefore, detec- 4
tion precision of the radar can be improved. o/
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Description
TECHNICAL FIELD

[0001] This application relates to the field of commu-
nication technologies, and in particular, to a wave-ab-
sorbing structure, an antenna, a radar, and a terminal.

BACKGROUND

[0002] With the development of in-vehicle radars, a
requirement for antenna performance is increasingly
high. Pattern consistency is one of important character-
istics of an antenna. Better pattern consistency of the
antenna indicates higher detection precision of a radar.
[0003] Anarrayantennalayoutisusuallyusedinthein-
vehicle radar. However, coupling paths such as a surface
wave, spatial energy, and spurious emission of a feeder
that are of an array antenna may cause a pattern jitter. As
a result, pattern consistency of the antenna is not good
enough, and consequently, operating performance of an
antenna is affected. Therefore, how to improve the pat-
tern consistency of the antenna is an urgent problem to
be resolved.

SUMMARY

[0004] This application provides a wave-absorbing
structure, an antenna, aradar, and a terminal, to improve
pattern consistency of the antenna, so that detection
precision of the radar is improved.

[0005] According to a first aspect, this application pro-
vides a wave-absorbing structure. The wave-absorbing
structure includes a resonance part, a load, and a wave-
absorbing part. Specifically, the resonance part is con-
figured to resonate with an antenna element configured
to radiate a signal, and is configured to feed the load. The
wave-absorbing part is configured to cover the load, and
is configured to absorb energy of the load.

[0006] When the wave-absorbing structure is used in
an antenna, the resonance part may resonate with an
antenna element, and energy is obtained from the an-
tenna element through coupling. The resonance part
feeds the load, may transfer coupled energy to the load,
and then absorbs the energy by using the wave-absorb-
ing part, to reduce a surface wave of the antenna ele-
ment, so that pattern consistency of the antenna can be
improved.

[0007] Specifically, the resonance part may be config-
ured to resonate at a same frequency with the antenna
element, and the same frequency represents a same
frequency band. In this way, the resonance part may
have an operating mode that is the same as or similar
to an operating mode of the antenna element, so that the
energy of the antenna element can be effectively trans-
ferred to the load.

[0008] When the resonance part does not match the
load, the wave-absorbing structure may further include
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animpedance transformation part, so that the resonance
part is connected to the load through the impedance
transformation part, and the resonance part feeds the
load.

[0009] A type of the impedance transformation part is
not specifically limited in this application. For example,
the impedance transformation part may be a single-step
impedance transformation part, a multi-section stepped-
impedance transformation part, or a tapered-line impe-
dance transformation part.

[0010] In the technical solutions of this application, a
type of the load is not specifically limited either. For
example, the load may be a single-resonance load or a
multi-resonance load. A shape of the load may be a
sector, a trapezoid, a rectangle, a spiral, or the like. This
is not specifically limited herein.

[0011] When the wave-absorbing part is disposed, the
wave-absorbing part may be connected to a dielectric
substrate on which the antenna element is located, to
fasten a location of the wave-absorbing part. Specifically,
the wave-absorbing part may be connected to the di-
electric substrate through hot riveting stud, adhesive
bonding, threading, or the like.

[0012] According to a second aspect, this application
provides an antenna. The antenna specifically includes
at least one antenna element, a dielectric substrate, and
the wave-absorbing structure in the first aspect. In the
antenna with the structure, the wave-absorbing structure
may resonate with and be coupled to the antenna ele-
ment, and absorb coupled energy, so that a surface wave
of the antenna element is reduced, thereby improving
pattern consistency of the antenna.

[0013] During specific application, the antenna may
further include a chip. The chip is disposed on the di-
electric substrate, and is connected to the foregoing
antenna element, to control the antenna element by
using the chip.

[0014] In a specific technical solution, a wave-absorb-
ing part in the wave-absorbing structure may cover the
chip. Inthis way, the wave-absorbing part may implement
a function of absorbing energy of a load and the chip, so
that a manufacturing procedure can be simplified and
manufacturing costs of the antenna can be reduced.
[0015] In another specific technical solution, the an-
tenna may further include a wave-absorbing layer, and
the wave-absorbing layer covers the chip. In the technical
solution, the wave-absorbing part is configured to absorb
energy of a load, and the wave-absorbing layer is con-
figured to absorb energy of a chip layer. Certainly, the
wave-absorbing part and the wave-absorbing layer may
be made of a same material, to reduce manufacturing
costs of the antenna.

[0016] Inthis application, specific layouts of the anten-
na element and the wave-absorbing structure are not
limited. Specifically, a quantity of wave-absorbing struc-
tures and the layout of the wave-absorbing structure may
be designed based on the layout of the antenna element.
Forexample, in some technical solutions, the atleast one
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antenna element may include afirstantenna elementand
a second antenna element, the wave-absorbing struc-
ture may include a first wave-absorbing structure, and the
first wave-absorbing structure is disposed between the
first antenna element and the second antenna element.
In this way, the first wave-absorbing structure may absorb
energy of the first antenna element and the second
antenna element that are adjacent to the first wave-
absorbing structure. In other words, when the antenna
includes at least two antenna elements, the wave-ab-
sorbing structure may be disposed between two adjacent
antenna elements.

[0017] In some other technical solutions, the at least
one antenna element may include a third antenna ele-
ment and a fourth antenna element that are adjacently
arranged, the wave-absorbing structure includes a sec-
ond wave-absorbing structure, and the second wave-
absorbing structure is disposed on one side of the third
antenna element. In other words, when the antenna
includes at least two antenna elements that are adja-
cently disposed, the wave-absorbing structure may be
disposed on one side of the antenna elements.

[0018] During actual application, the antenna may use
various antenna array layouts. For example, in a specific
technical solution, the at least one antenna element may
include M fifth antenna elements and N sixth antenna
elements, where M > 2 and N > 1. The wave-absorbing
structure may include a third wave-absorbing structure
and a fourth wave-absorbing structure. The M fifth an-
tenna elements have gaps between each other, and the
third wave-absorbing structure may be disposed be-
tween two adjacent fifth antenna elements. The N sixth
antenna elements are adjacently arranged, and the
fourth wave-absorbing structure may be disposed on
at least one side of the N sixth antenna elements.
[0019] Inthisapplication, atype ofthe antennaelement
is not specifically limited. For example, the antenna ele-
ment may be a microstrip antenna, awaveguide antenna,
a slot antenna, or the like.

[0020] According to a third aspect, this application
provides a radar. The radar includes a housing and at
least one antenna in the second aspect, where the at
least one antenna is disposed in the housing. In the
foregoing radar, a wave-absorbing structure of the an-
tenna may resonate with an antenna element and couple
energy, and absorb the coupled energy, so that a surface
wave of the antenna element is reduced, and pattern
consistency of the antenna is improved, thereby improv-
ing detection precision of the radar. It may be understood
that, during specific application, a specific shape and a
material of the housing may be properly disposed based
on an actual situation. This is not limited in this applica-
tion.

[0021] According to a fourth aspect, this application
provides a terminal. The terminal includes a controller
and the radar in the third aspect. The controller is con-
nected to the radar, to effectively control an operating
status of the radar. Alternatively, the controller may per-
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form processing based on data received from the radar
for use in driving decision. The terminal may be a vehicle,
a mobile phone, a base station, a ship, a satellite, an
aircraft, an uncrewed aerial vehicle, or the like. A specific
application scenario of the radar is not limited in this
application. The terminal can implement relatively accu-
rate detection by using the radar in the third aspect, so
that an environment around the terminal can be detected
in real time.

BRIEF DESCRIPTION OF DRAWINGS
[0022]

FIG. 1 is a schematic diagram of a structure of a
wave-absorbing structure according to an embodi-
ment of this application;

FIG. 2 is a schematic sectional view, along an A-A
direction, of the wave-absorbing structure in FIG. 1;
FIG. 3 is a schematic diagram of another structure of
a wave-absorbing structure according to an embodi-
ment of this application;

FIG. 4 is a schematic diagram of another structure of
awave-absorbing structure according to an embodi-
ment of this application;

FIG. 5is a schematic diagram of another structure of
a wave-absorbing structure according to an embodi-
ment of this application;

FIG. 6 is a schematic diagram of another structure of
a wave-absorbing structure according to an embodi-
ment of this application;

FIG. 7 is a schematic diagram of another structure of
a wave-absorbing structure according to an embodi-
ment of this application;

FIG. 8 is a schematic diagram of a return loss of the
wave-absorbing structure in FIG. 1;

FIG. 9 is a schematic diagram of a structure of an
antenna according to an embodiment of this applica-
tion;

FIG. 10 is a schematic sectional view, along a B-B
direction, of the antenna in FIG. 9;

FIG. 11 is a schematic diagram of another structure
of an antenna according to an embodiment of this
application;

FIG. 12 is a schematic diagram of another structure
of an antenna according to an embodiment of this
application;

FIG. 13 is a schematic sectional view, along a C-C
direction, of the antenna in FIG. 12;

FIG. 14 is a schematic diagram of another structure
of an antenna according to an embodiment of this
application;

FIG. 15 is a schematic diagram of another structure
of an antenna according to an embodiment of this
application;

FIG. 16 is a schematic diagram of another structure
of an antenna according to an embodiment of this
application;
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FIG. 17 is ahorizontal pattern of an antenna without a
wave-absorbing structure at a frequency of 76 GHz;
FIG. 18 is a horizontal pattern of an antenna with a
wave-absorbing structure at a frequency of 76 GHz;
FIG. 19is ahorizontal pattern of an antenna withouta
wave-absorbing structure at a frequency of 81 GHz;
and

FIG. 20 is a horizontal pattern of an antenna with a
wave-absorbing structure at a frequency of 81 GHz.

Reference numerals:
[0023]

10: wave-absorbing structure; 11: resonance part;
12: load; 13: wave-absorbing part;

14: impedance transformation part; 20: antenna;
21: antenna element; 22: dielectric substrate;

23: chip; 24: wave-absorbing layer;

25: ground plane; 10a: first wave-absorbing struc-
ture;

10b: second wave-absorbing structure; 10c: third
wave-absorbing structure;

10d: fourth wave-absorbing structure; 21a: first an-
tenna element;

21b: second antenna element; 21c: third antenna
element;

21d: fourth antenna element; 21e: fifth antenna ele-
ment;

21f: sixth antenna element.

DESCRIPTION OF EMBODIMENTS

[0024] To make the objectives, technical solutions, and
advantages of this application clearer, the following
further describes this application in detail with reference
to the accompanying drawings.

[0025] Reference to "an embodiment”, "some embodi-
ments", or the like described in this specification indicates
that one or more embodiments of this application include
a specific feature, structure, or characteristic described
with reference to embodiments. Therefore, statements
such as "in an embodiment”, "in another embodiment",
"in some embodiments”, "in other embodiments", or "in
some other embodiments" that appear at different places
in this specification do not necessarily mean reference to
a same embodiment. Instead, the statements mean "one
or more but not all of embodiments", unless otherwise
specifically emphasized in another manner. The terms
"include”, "comprise", "have", and variants thereof all
mean "including but not limited to", unless otherwise
specifically emphasized in another manner.

[0026] Terms used in the following embodiments are
merely intended to describe particular embodiments, but
are not intended to limit this application. The terms "one",
"a", "the", "the foregoing", "this", and "the one" of singular
forms used in this specification and the appended claims
of this application are also intended to include expres-
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sions such as "one or more", unless otherwise specified
in the context clearly.

[0027] With the development of communication tech-
nologies, radars are widely used in vehicles. The radar
usually transmits and receives an electromagnetic wave
by using a planar antenna, to obtain location information
about a measured object. An in-vehicle millimeter-wave
radar is used as an example. The in-vehicle millimeter-
wave radar may transmit and receive a millimeter wave
by using a microstrip antenna, and then quickly and
accurately obtain information about the measured object
after the millimeter wave is processed. However, in a
process of transmitting and receiving the millimeter
wave, the microstrip antenna may excite a surface wave
on a surface of a dielectric substrate, and the surface
wave may generate radiation at a discontinuous place.
As a result, antenna bandwidth is affected, a pattern
generated by the microstrip antenna may also be dis-
torted, and consequently, detection precision of the in-
vehicle millimeter-wave radar is affected.

[0028] Therefore, this application provides a wave-ab-
sorbing structure, an antenna, a radar, and a terminal, to
improve pattern consistency of the antenna, so that
detection precision of the radar is improved.

[0029] FIG. 1is aschematic diagram of a structure of a
wave-absorbing structure according to an embodiment of
this application. FIG. 2 is a schematic sectional view,
along an A-Adirection, of the wave-absorbing structure in
FIG. 1. As shown in FIG. 1 and FIG. 2, this application
provides a wave-absorbing structure 10. The wave-ab-
sorbing structure 10 may be used in an antenna, or may
be used in another apparatus that needs to absorb radia-
tion energy. The following describes the wave-absorbing
structure 10 in this application by using an antenna
application scenario as an example.

[0030] When the wave-absorbing structure 10 is used
in the antenna, the wave-absorbing structure 10 may be
disposed on a dielectric substrate 22 of the antenna.
Specifically, the wave-absorbing structure 10 includes
a resonance part 11, a load 12, and a wave-absorbing
part 13. The resonance part 11 may be configured to
resonate with an antenna element that is in the antenna
and that is configured to radiate a signal. When the
resonance part 11 resonates with the antenna element,
energy may be coupled from the antenna element to the
resonance part 11. The resonance part 11 may feed the
load 12, so that the energy coupled from the antenna
element can be transferred to the load 12. For ease of
illustration, only a dashed line is used to indicate a loca-
tion of the wave-absorbing part 13 in FIG. 1, but a shape
and a size of the wave-absorbing part 13 are not limited.
Actually, as shownin FIG. 2, when the load 12 is disposed
onthedielectric substrate 22, the wave-absorbing part 13
covers the load 12, to absorb the energy of the load 12. In
other words, the wave-absorbing part 13 surrounds a
periphery of the load 12, so that the energy radiated by
theload 12 is absorbed by the wave-absorbing part 13. In
addition, to absorb the energy of the load 12 more effec-



7 EP 4 510 386 A1 8

tively, the wave-absorbing part 13 may be further fas-
tened to a position covering the load 12. Forexample, ina
specificembodiment, the wave-absorbing part 13 may be
connected to the dielectric substrate 22, to fasten the
location of the wave-absorbing part 13. In this embodi-
ment, the wave-absorbing part 13 may be connected to
the dielectric substrate 22 through hot riveting stud,
adhesive bonding, threading, or the like. This is not
specifically limited herein. Certainly, in another embodi-
ment, the wave-absorbing part 13 may alternatively be
connected to the load 12. In this way, the energy coupled
from the antenna element to the wave-absorbing struc-
ture 10 is absorbed by the wave-absorbing part 13, so
that a surface wave of the antenna element can be
reduced, and pattern consistency of the antenna can
be improved.

[0031] The resonance part 11 resonates with and is
coupled to the antenna element, to transfer the energy of
the antenna element to the wave-absorbing structure 10.
For example, in some embodiments, the resonance may
be resonance at a same frequency. To be specific, the
resonance part 11 may be configured to resonate at a
same frequency with the antenna element, and the same
frequency represents a same frequency band. In this
case, when the antenna operates, the resonance part
11 resonates in an operating frequency band of the
antenna element. In this way, the resonance part 11
may have an operating mode that is the same as or
similar to an operating mode of the antenna element,
so that the energy of the antenna element can be effec-
tively transferred to the load 12.

[0032] In some embodiments, when the resonance
part 11 matches the load 12, the resonance part 11
may be directly connected to the load 12, to feed the
load 12. Optionally, when the resonance part 11 does not
match the load 12, the wave-absorbing structure 10 may
further include an impedance transformation part 14, so
that the resonance part 11 is connected to the load 12
through the impedance transformation part 14, and the
resonance part 11 feeds the load 12 after impedance
transformation is performed on the energy thatis coupled
from the antenna element to the resonance part 11.
[0033] It should be noted that a specific type of the
impedance transformation part 14 is not limited in this
embodiment of this application, and is subject to a func-
tion thatimpedance transformation can be implemented.
As shown in FIG. 1, in some embodiments, the impe-
dance transformation part 14 may be a multi-section
stepped-impedance transformation part. FIG. 3isa sche-
matic diagram of another structure of a wave-absorbing
structure according to an embodiment of this application.
As shown in FIG. 3, in some other embodiments, the
impedance transformation part 14 may alternatively be a
single-step impedance transformation part. FIG. 4 is a
schematic diagram of another structure of a wave-ab-
sorbing structure according to an embodiment of this
application. As shown in FIG. 4, in some other embodi-
ments, the impedance transformation part 14 may alter-
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natively be a tapered-line impedance transformation
part.

[0034] In this embodiment of this application, a type of
the load 12 is not specifically limited either. For example,
the load 12 may be a single-resonance load or a multi-
resonance load. In addition, a specific shape of the load
12 is not limited. As shown in FIG. 1 to FIG. 4, in some
embodiments, the shape of the load 12 may be a sector.
FIG. 5 is a schematic diagram of another structure of a
wave-absorbing structure according to an embodiment of
this application. As shown in FIG. 5, in some other
embodiments, the shape of the load 12 may alternatively
be a trapezoid. FIG. 6 is a schematic diagram of another
structure of a wave-absorbing structure according to an
embodiment of this application. As shown in FIG. 6, in
some other embodiments, the shape of the load 12 may
alternatively be a rectangle. In addition, the load 12 may
alternatively be a spiral, an irregular shape, or the like.
This is not specifically limited herein. Certainly, during
actual application, coupled energy may be selected and
determined based on the operating mode of the antenna
element, to design parameters such as a specific type, a
shape, and/or a size of the load 12. FIG. 7 is a schematic
diagram of another structure of a wave-absorbing struc-
ture according to an embodiment of this application. As
shown in FIG. 7, in a specific embodiment, the shape of
the load 12 may alternatively be an irregular shape
formed by combining a trapezoid and a sector. In another
specific embodiment, the shape of the load 12 may
alternatively be an irregular shape formed by combining
a trapezoidal structure and a rectangular structure.
[0035] Itshould be noted that, for ease of illustrating the
load 12 and the impedance transformation part 14, the
wave-absorbing part 13 is not shown in the wave-absorb-
ing structure 10 in FIG. 3 to FIG. 7.

[0036] When the wave-absorbing structure 10 oper-
ates, areturn loss (Return Loss, RL) of the wave-absorb-
ing structure 10 changes with a frequency. In the com-
munication field, the return loss is a ratio of power re-
flected by an input signal to power of the input signal.
Usually, the return loss is in a unit of decibel (dB), and a
value is a negative number. In a desirable case, when the
wave-absorbing structure 10 in this application comple-
tely matches impedance, reflected power is zero, that is,
there is no reflected power. In this case, the return loss is
infinitesimal. When input power is completely reflected,
the return loss is 0 dB. However, during actual applica-
tion, the impedance cannot be completely matched.
Therefore, the wave-absorbing structure 10 has reflected
power, and a smaller value of the return loss indicates
better wave-absorbing performance of the wave-absorb-
ing structure 10.

[0037] FIG. 8is aschematic diagram of a return loss of
the wave-absorbing structure in FIG. 1. As shown in FIG.
8, an example in which an operating frequency of the
antenna elementis between 73 GHz and 81 GHz is used.
Generally, in the field of mobile communication, the return
loss is generally required to be less than -14 dB. How-
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ever, the return loss of the wave-absorbing structure 10in
this application is between -45 dB and -47 dB. In other
words, the wave-absorbing structure 10 does not gen-
erate alarge quantity of return losses when absorbing the
energy of the antenna element. In this case, radiation ofa
surface wave on an antenna array, so that energy cou-
pling between antenna elements can be improved, and
pattern consistency of the antenna can be improved.
[0038] Based on a same technical concept, this appli-
cation provides an antenna. FIG. 9 is a schematic dia-
gram of a structure of an antenna according to an embo-
diment of this application. FIG. 10 is a schematic sec-
tional view, along a B-B direction, of the antennain FIG. 9.
As shown in FIG. 9 and FIG. 10, an antenna 20 specifi-
cally includes at least one antenna element 21, a di-
electric substrate 22, and the wave-absorbing structure
10 in the foregoing embodiment. In the antenna 20 with
the structure, the antenna element 21 and the wave-
absorbing structure 10 may be disposed on a same side
of the dielectric substrate 22 and adjacently disposed.
The wave-absorbing structure 10 is configured to: reso-
nate with and be coupled to the antenna element 21, and
absorb coupled energy, so that a surface wave of the
antenna element 21 is reduced, and pattern consistency
of the antenna 20 is improved.

[0039] FIG. 11isaschematic diagram of another struc-
ture of an antenna according to an embodiment of this
application. As shown in FIG. 11, in a specific embodi-
ment, the antenna element 21 is a waveguide antenna. A
resonance part 11 of the wave-absorbing structure 10 is
connected to and resonates with the antenna element 21.
Certainly, in addition, the antenna element 21 may alter-
natively be a microstrip antenna, a slot antenna, or the
like. This is not specifically limited herein.

[0040] Still referto FIG. 9 and FIG. 10. The antenna 20
may further include a chip 23. The chip 23 is disposed on
the dielectric substrate 22, and is connected to the an-
tenna element 21, to control the antenna element 21 by
using the chip 23. In some embodiments of this applica-
tion, a wave-absorbing part 13 may cover the chip 23. In
this embodiment, the wave-absorbing part 13 may im-
plement a function of absorbing energy of a load 12 and
the chip 23, so that a manufacturing procedure can be
simplified and manufacturing costs of the antenna 20 can
be reduced. In addition, during specific application, the
antenna 20 may further include a ground plane 25. The
ground plane 25 is disposed on a side that is of the
dielectric substrate 22 and that is away from the antenna
element 21.

[0041] FIG. 12 is a schematic diagram of another
structure of an antenna according to an embodiment of
this application. FIG. 13 is a schematic sectional view,
along a C-Cdirection, ofthe antennain FIG. 12. As shown
in FIG. 12 and FIG. 13, in some other embodiments, the
antenna 20 may alternatively include a wave-absorbing
layer 24, and the wave-absorbing layer 24 covers the chip
23. In this embodiment, the wave-absorbing part 13 is
configured to absorb the energy of the load 12, and the
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wave-absorbing layer 24 is configured to absorb the
energy of the chip 23. Certainly, the wave-absorbing part
13 and the wave-absorbing layer 24 may be made of a
same material, to reduce the manufacturing costs of the
antenna 20.

[0042] Inthis application, specific layouts of the anten-
na element 21 and the wave-absorbing structure 10 are
not limited. FIG. 14 is a schematic diagram of another
structure of an antenna according to an embodiment of
this application. As shown in FIG. 14, in some embodi-
ments, the atleast one antenna element 21 mayinclude a
firstantenna element21a and a second antenna element
21b, the wave-absorbing structure 10 may include a first
wave-absorbing structure 10a, and the first wave-ab-
sorbing structure 10a is disposed between the first an-
tenna element 21a and the second antenna element21b.
In this way, the first wave-absorbing structure 10a may
absorb energy of the first antenna element 21a and the
second antenna element 21b that are adjacent to the first
wave-absorbing structure 10a. In other words, when the
antenna 20 includes at least two antenna elements 21
that are spaced from each other, the wave-absorbing
structure 10 may be disposed between two adjacent
antenna elements 21.

[0043] FIG. 15 is a schematic diagram of another
structure of an antenna according to an embodiment of
this application. As shown in FIG. 15, in some other
embodiments, the at least one antenna element 21
may include a third antenna element 21c and a fourth
antenna element 21d that are adjacently arranged, and
the wave-absorbing structure 10 includes a second
wave-absorbing structure 10b. The second wave-ab-
sorbing structure 10b is disposed on one side of the third
antenna element 21c. In other words, when the antenna
20 includes at least two antenna elements 21 that are
adjacently disposed, the wave-absorbing structure 10
may be disposed on one side of the antenna elements
21. Certainly, the second wave-absorbing structure 10b
may also be disposed on the other side of the plurality of
antenna elements 21 that are adjacently disposed, or no
second wave-absorbing structure 10b may be disposed.
This is not specifically limited herein.

[0044] During actual application, the antenna 20 may
use various antenna array layouts, and a quantity of
wave-absorbing structures 10 and a location of the
wave-absorbing structure 10 may be disposed based
on a specific antenna array layout. FIG. 16 is a schematic
diagram of another structure of an antenna according to
an embodiment of this application. As shown in FIG. 16,
in a specific embodiment, the at least one antenna ele-
ment 21 may include M fifth antenna elements 21e and N
sixth antenna elements 21f, where M>2 and N> 1. The
wave-absorbing structure 10 may include a third wave-
absorbing structure 10c and a fourth wave-absorbing
structure 10d. The M fifth antenna elements 21e may
have gaps between each other, and the at least one third
wave-absorbing structure 10c is disposed between two
adjacent fifth antenna elements 21e. The N sixth antenna
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elements 21f are adjacently arranged, and the at least
one fourth wave-absorbing structure 10d is disposed on
at least one side of the N sixth antenna elements 21f.
[0045] The antenna 20 is further described by using an
example in which the antenna element 21 usesa 3T4R (3
Transmitter & 4 Receiver) antenna element array. The
wave-absorbing structure 10 may resonates with each
antenna element 21. Specifically, the 3T4R antenna
element array includes three fifth antenna elements
21e and four sixth antenna elements 21f. Two third
wave-absorbing structures 10c may be disposed be-
tween any two adjacent fifth antenna elements 21e. In
addition, eight wave-absorbing structures 10 may be
respectively disposed on two sides of the three fifth
antenna elements 21e. The four sixth antenna elements
21fare adjacently disposed, and ten fourth wave-absorb-
ing structures 10d are respectively disposed on two sides
of the four sixth antenna elements 21f.

[0046] An example in which an operating frequency is
76 GHz is used. A 3T4R antenna in which the wave-
absorbing structure 10 is disposed is compared with a
3T4R antenna in which no wave-absorbing structure 10
is disposed. FIG. 17 is a horizontal pattern of an antenna
without a wave-absorbing structure at a frequency of 76
GHz. It should be noted that, in FIG. 17, a horizontal
coordinate represents atheta (6, in a unit of degree (deg))
component, and a vertical coordinate represents a gain
(in a unit of decibel (dB)). A schematic diagram above the
horizontal coordinate indicates that in a condition of the
frequency of 76 GHz, when a phi (o, in a unit of degree
(deg)) component is 0 degrees, an increment of each of
the four sixth antenna elements changes with 6. A sche-
matic diagram below the horizontal coordinate indicates
that in the condition of the frequency of 76 GHz, when the
phi component is 90 degrees, the increment of each of
the four sixth antenna elements changes with 6. As
shown in FIG. 17, when the antenna without the wave-
absorbing structure 10 operates at the frequency of 76
GHz, coupling is performed between the sixth antenna
elements due to impact of the surface wave. As a result,
fluctuation of a gain of the sixth antenna element is
relatively large at a large angle (when theta is near
+70 degrees, as shown by D in FIG. 17) on a horizontal
plane (that is, phi = 0 degrees), and a maximum differ-
ence of the gain is 4.1 dB. Therefore, consistency be-
tween the sixth antenna elements is relatively poor. FIG.
18 is a horizontal pattern of an antenna with a wave-
absorbing structure ata frequency of 76 GHz. It should be
noted that, in FIG. 18, a horizontal coordinate represents
the theta component, and a vertical coordinate repre-
sents the gain. A schematic diagram above the horizontal
coordinate indicates that in the condition of the frequency
of 76 GHz, when the phi component is 0 degrees, the
increment of each of the four sixth antenna elements 21f
changes with 6. A schematic diagram below the horizon-
tal coordinate indicates that in the condition of the fre-
quency of 76 GHz, when the phi component is 90 de-
grees, the increment of each of the four sixth antenna

10

15

20

25

30

35

40

45

50

55

elements 21f changes with 6. As shown in FIG. 18, when
the antenna 20 in this embodiment of this application
operates at the frequency of 76 GHz, because the wave-
absorbing structure 10 absorbs energy of an adjacent
antenna element 21, the fluctuation of the gain of the sixth
antenna element 21f is relatively large at the large angle
(when theta is near =70 degrees, as shown by E in FIG.
18) on the horizontal plane (that is, phi = 0 degrees), and
the maximum difference of the gainsis 0.2 dB. Compared
with the antenna without the wave-absorbing structure
10, the fluctuation of the gain is reduced.

[0047] Anexample in which the operating frequency is
81 GHz is used. The 3T4R antenna in which the wave-
absorbing structure 10 is disposed is compared with the
3T4R antenna in which no wave-absorbing structure 10
is disposed. FIG. 19 is a horizontal pattern of an antenna
without a wave-absorbing structure at a frequency of 81
GHz. It should be noted that, in FIG. 19, a horizontal
coordinate represents the theta component, and a ver-
tical coordinate represents the gain. A schematic dia-
gram above the horizontal coordinate indicates that in a
condition of the frequency of 81 GHz, when the phi
component is 0 degrees, the increment of each of the
four sixth antenna elements changes with 6. A schematic
diagram below the horizontal coordinate indicates thatin
the condition of the frequency of 81 GHz, when the phi
component is 90 degrees, the increment of each of the
four sixth antenna elements changes with 8. As shown in
FIG. 19, when the antenna without the wave-absorbing
structure 10 operates at the frequency of 81 GHz, cou-
pling is performed between the sixth antenna elements
due to the impact of the surface wave. As a result,
fluctuation of the gain of the sixth antenna element is
relatively large at the large angle (when thetais near =70
degrees, as shown by F in FIG. 19) on the horizontal
plane (that is, phi = 0 degrees), and a maximum differ-
ence of the gain is 7.2 dB. Therefore, consistency be-
tween the sixth antenna elements is relatively poor. FIG.
20 is a horizontal pattern of an antenna with a wave-
absorbing structure ata frequency of 81 GHz. It should be
noted that, in FIG. 20, a horizontal coordinate represents
the theta component, and a vertical coordinate repre-
sents the gain. A schematic diagram above the horizontal
coordinate indicates that in the condition of the frequency
of 81 GHz, when the phi component is 0 degrees, the
increment of each of the four sixth antenna elements 21f
changes with 8. A schematic diagram below the horizon-
tal coordinate indicates that in the condition of the fre-
quency of 81 GHz, when the phi component is 90 de-
grees, the increment of each of the four sixth antenna
elements 21f changes with 6. As shown in FIG. 20, when
the antenna 20 in this embodiment of this application
operates at the frequency of 81 GHz, because the wave-
absorbing structure 10 absorbs the energy of the adja-
centantenna element 21, the fluctuation of the gain of the
sixth antenna element 21f is relatively large at the large
angle (when thetais near =70 degrees, as shown by Gin
FIG. 20) on the horizontal plane (that is, phi = 0 degrees),
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and the maximum difference of the gains is 3.8 dB.
Compared with the antenna without the wave-absorbing
structure 10, the fluctuation of the gain is reduced.
[0048] Therefore, the wave-absorbing structure 10 in
this application can effectively absorb the energy of the
antenna element 21, reduce energy coupling between
the antenna elements 21, and suppress the surface wave
ofthe antenna, so thata fluctuation of a gain of a pattern of
the antenna 20 at a large angle on a horizontal plane can
be improved, and consistency between the antenna ele-
ments 21 can be improved.

[0049] Based on a same technical concept, this appli-
cation further provides a radar. Specifically, the radar
includes a housing and at least one antenna 20 in the
foregoing embodiment. Specifically, the antenna 20 may
be disposed in the housing. In the radar in this embodi-
ment, a wave-absorbing structure 10 in the antenna 20
may resonate with and be coupled to an antenna element
21 in the antenna 20, and absorb energy received
through coupling, to improve energy coupling between
antenna elements 21, reduce a surface wave of the
antenna 20 array, improve pattern consistency of the
antenna 20, so that detection precision of the radar
can be further improved. It may be understood that,
during specific application, a specific shape and a ma-
terial of the housing may be properly disposed based on
an actual situation. This is not limited in this application.
[0050] Based on a same technical concept, this appli-
cation further provides a terminal. The terminal includes a
controller and the radar in the foregoing embodiment.
The controller is connected to the radar, to effectively
control an operating status of the radar. Alternatively, the
controller may perform processing based on data re-
ceived from the radar for use in driving decision. The
terminal may be a vehicle, a mobile phone, a base sta-
tion, a ship, a satellite, an aircraft, an uncrewed aerial
vehicle, or the like. A specific application scenario of the
radar is not limited in this application.

[0051] It is clear that a person skilled in the art can
make various modifications and variations to this appli-
cation without departing from the scope of this applica-
tion. This application is intended to cover these modifica-
tions and variations of this application provided that they
fall within the scope of protection defined by the claims of
this application and their equivalent technologies.

Claims

1. A wave-absorbing structure, comprising a reso-
nance part, a load, and a wave-absorbing part,
wherein

the resonance part is configured to resonate
with an antenna element configured to radiate
a signal, and is configured to feed the load; and
the wave-absorbing part is configured to cover
the load, and is configured to absorb energy of
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10.

1.

12.

the load.

The wave-absorbing structure according to claim 1,
wherein the resonance partis configured to resonate
at a same frequency with the antenna element, and
the same frequency represents a same frequency
band.

The wave-absorbing structure according to claim 1
or 2, wherein the wave-absorbing structure further
comprises an impedance transformation part, and
the impedance transformation part is connected to
the resonance part and the load.

The wave-absorbing structure according to claim 3,
wherein the impedance transformation part com-
prises a single-step impedance transformation part,
a multi-section stepped-impedance transformation
part, or a tapered-line impedance transformation
part.

The wave-absorbing structure according to any one
of claims 1 to 4, wherein the load comprises a single-
resonance load or a multi-resonance load.

The wave-absorbing structure according to any one
of claims 1 to 5, wherein a shape of the load is a
sector, a trapezoid, a rectangle, or a spiral.

The wave-absorbing structure according to any one
of claims 1 to 6, wherein the wave-absorbing part is
connected to a dielectric substrate on which the
antenna element is located.

An antenna, comprising at least one antenna ele-
ment, a dielectric substrate, and the wave-absorbing
structure according to any one of claims 1 to 7.

The antenna according to claim 8, wherein the an-
tenna further comprises a chip, and the chip is dis-
posed on the dielectric substrate, and is connected
to the at least one antenna element.

The antenna according to claim 9, wherein the wave-
absorbing part covers the chip.

The antenna according to claim 9, wherein the an-
tenna further comprises a wave-absorbing layer, and
the wave-absorbing layer covers the chip.

The antenna according to any one of claims 8 to 11,
wherein the at least one antenna element comprises
a first antenna element and a second antenna ele-
ment, the wave-absorbing structure comprises a first
wave-absorbing structure, and the first wave-ab-
sorbing structure is disposed between the first an-
tenna element and the second antenna element.



13.

14.

15.

16.

17.
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The antenna according to any one of claims 8 to 11,
wherein the atleast one antenna element comprises
a third antenna element and a fourth antenna ele-
mentthat are adjacently arranged, the wave-absorb-
ing structure comprises a second wave-absorbing
structure, and the second wave-absorbing structure
is disposed on one side of the third antenna element.

The antenna according to any one of claims 8 to 11,
wherein the at least one antenna element comprises
M fifth antenna elements and N sixth antenna ele-
ments, wherein M > 2 and N > 1; and the wave-
absorbing structure comprises a third wave-absorb-
ing structure and a fourth wave-absorbing structure,
the M fifth antenna elements have gaps between
each other, the third wave-absorbing structure is
disposed between two adjacent fifth antenna ele-
ments, the N sixth antenna elements are adjacently
arranged, and the fourth wave-absorbing structure is
disposed on at least one side of the N sixth antenna
elements.

The antenna according to any one of claims 8 to 14,
wherein the antenna element comprises a microstrip
antenna, a waveguide antenna, or a slot antenna.

A radar, comprising a housing and at least one
antenna according to any one of claims 8 to 15,
wherein the at least one antenna is disposed in
the housing.

A terminal, comprising a controller and the radar
according to claim 16, wherein the controller is con-
nected to the radar.
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