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(54) ANTENNA, ANTENNA MODULE, AND ELECTRONIC DEVICE

(57) This application provides an antenna, an anten-
na module, and an electronic device. The antenna in-
cludes a tapered slot antenna and a dipole antenna that
have same polarization. The tapered slot antenna in-
cludes a feeding structure, a first metal structure, and a
second metal structure. A tapered slot is formed between
the first metal structure and the second metal structure.
Two ends of the tapered slot are a narrow-slit end and a
wide-mouth end. The feeding structure and the nar-
row-slit end are coupled to feed the tapered slot antenna,
to excite the tapered slot antenna to be a directional an-
tenna. The dipole antenna intersects with the tapered
slot, and at an intersection position of the dipole antenna
and the tapered slot, coupled feeding is performed on
the dipole antenna by using the tapered slot, to excite
the dipole antenna to be an omnidirectional antenna. In
this application, the tapered slot antenna and the dipole
antenna are integrated to implement miniaturization, and
the tapered slot antenna feeds the dipole antenna, so
that radiation performance of both the dipole antenna
and the tapered slot antenna can be met.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 202011193933.9, filed with the China
National Intellectual Property Administration on October
30, 2020 and entitled "ANTENNA, ANTENNA MODULE,
AND ELECTRONIC DEVICE", which is incorporated
herein by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of antenna
technologies, and in particular, to an antenna, an antenna
module having the antenna, and an electronic device.

BACKGROUND

[0003] With evolution of Wi-Fi protocols, a quantity of
spatial streams increases. Currently, a maximum of 16
spatial streams are supported. This means that a built-
in product needs a maximum of 16 groups of high-per-
formance antennas, and requires that the antennas have
little impact on each other to meet a radiation perform-
ance requirement of the product. Due to factors such as
appearance, competitiveness, and a use habit in a home
scenario, a size and an ID of an existing ONT (Optical
network terminal, optical network terminal) built-in prod-
uct become increasingly small. This means that design
space of a MIMO antenna is actually increasingly limited
under a condition of improving a product function and
performance.
[0004] How to design a directional antenna and an om-
nidirectional antenna to be integrated to implement min-
iaturization becomes a research and development direc-
tion in the industry.

SUMMARY

[0005] Embodiments of this application provide an an-
tenna and an electronic device. A tapered slot antenna
and a dipole antenna are integrated to implement mini-
aturization of the antenna, and radiation performance of
the dipole antenna and the tapered slot antenna can be
met.
[0006] According to a first aspect, this application pro-
vides an antenna, including a tapered slot antenna and
a dipole antenna that have same polarization, where the
tapered slot antenna includes a feeding structure, a first
metal structure, and a second metal structure, a tapered
slot is formed between the first metal structure and the
second metal structure, two ends of the tapered slot are
a narrow-slit end and a wide-mouth end, and the feeding
structure is coupled to the narrow-slit end, to feed the
tapered slot antenna and excite the tapered slot antenna
to be a directional antenna; and the dipole antenna in-
tersects with the tapered slot, and at an intersection po-
sition of the dipole antenna and the tapered slot, coupled
feeding is performed on the dipole antenna by using the

tapered slot, to excite the dipole antenna to be an omni-
directional antenna. In this application, the tapered slot
antenna and the dipole antenna that have same polari-
zation are integrated, and a same feeding structure is
configured to simultaneously excite the tapered slot an-
tenna to be a directional antenna and excite the dipole
antenna to be an omnidirectional antenna. It may also
be understood that the tapered slot antenna is configured
to excite the dipole antenna. This can ensure radiation
performance of the dipole antenna and the tapered slot
antenna, and facilitate miniaturization configuration of
the antenna. This application facilitates a differentiated
MIMO antenna design, and implements gain compatibil-
ity of omnidirectional coverage and directional enhance-
ment.
[0007] In a possible implementation, a working fre-
quency of the tapered slot antenna is higher than a work-
ing frequency of the dipole antenna. It may be understood
that, the working frequency of the tapered slot antenna
is different from the working frequency of the dipole an-
tenna, so that the antenna provided in this application
can have a dual-band feature, and undertake different
functions by using different frequencies. In addition, a
Wi-Fi coverage capability at different frequencies facili-
tates the differentiated MIMO antenna design, and im-
plements gain compatibility of omnidirectional coverage
and directional enhancement.
[0008] In a possible implementation, the working fre-
quency of the tapered slot is 5 GHz, and the working
frequency of the dipole antenna is 2 GHz. This imple-
mentation is applicable to a radio field that requires an
antenna to transmit or receive an electromagnetic wave
signal, and a working frequency of the antenna may be
reduced based on a corresponding ratio according to a
requirement, to implement an optimal matching design.
[0009] Compared with a conventional single-polarized
design of a built-in dual-band small antenna, in this ap-
plication, a low frequency mode with omnidirectional ra-
diation performance is introduced based on a conven-
tional high-frequency directional antenna, so that appli-
cability of a single antenna is enhanced, a requirement
of ONT for a Wi-Fi antenna design can be better matched,
a home network Wi-Fi antenna design strategy is met,
and a new idea of using a conventional directional an-
tenna for ONT antenna design is opened.
[0010] In a possible implementation, the tapered slot
includes a middle position between the narrow-slit end
and the wide-mouth end, a part between the narrow-slit
end and the middle position is a main feeding area, a
part between the middle position and the wide-mouth end
is a main radiation area, an intersection position of the
dipole antenna and the tapered slot antenna is in the
main feeding area, and an included angle is formed be-
tween an extension direction of the dipole antenna and
an extension direction of the tapered slot. It may be un-
derstood that the main radiation area is a part that mainly
radiates in the tapered slot antenna, which means that
other parts (for example, the main feeding area and a
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peripheral area of the tapered slot antenna) of the tapered
slot antenna also have a radiation function, and can also
affect a radiation signal, but most radiation functions are
concentrated in the main radiation area. The main feed-
ing area is mainly configured to feed the main radiation
area. The main feeding area may also have a function
of radiating a signal. Parameters such as a size and an
opening size of the part between the narrow-slit end and
the middle position affect radiation of an electromagnetic
wave signal. In this implementation, the dipole antenna
is disposed in the main feeding area, and the working
frequency of the dipole antenna is different from the work-
ing frequency of the tapered slot antenna, to be specific,
the working frequency of the dipole antenna is outside a
working frequency band of the tapered slot antenna, so
that the dipole antenna is disposed without affecting a
radiation feature of the main radiation area. In other
words, in this application, radiation of the dipole antenna
can be excited by the tapered slot antenna, and radiation
performance of the tapered slot antenna can be ensured.
[0011] In a possible implementation, the extension di-
rection of the dipole antenna and the extension direction
of the tapered slot are perpendicular to each other (that
is, orthogonal). It may be understood that the dipole an-
tenna is symmetrically distributed on two sides of the
tapered slot, so that omnidirectional radiation perform-
ance of the dipole antennas is better.
[0012] In a possible implementation, the dipole anten-
na includes a first radiation section, a second radiation
section, and a switch structure electrically connected be-
tween the first radiation section and the second radiation
section, the switch structure intersects with the tapered
slot, the switch structure is electrically connected to a
control circuit, and the control circuit controls the switch
structure to be turned on or off, to switch the antenna
between a first working mode and a second working
mode, where the first working mode is that the tapered
slot antenna is independently executed, and the second
working mode is that the tapered slot antenna and the
dipole antenna are simultaneously executed. In this im-
plementation, reconfigurable performance of the anten-
na is implemented by setting a switch, and the switch
may be turned on or off based on a specific requirement,
so that the antenna has a plurality of functions.
[0013] Specifically, the switch structure is a diode. The
control circuit may be electrically connected to the first
radiation section and the second radiation section, to in-
troduce a direct current bias voltage to implement turn-
on and turn-off control on the diode. In an implementation,
the control circuit is electrically connected to the first ra-
diation section, the first radiation section is connected to
a positive electrode of a voltage source, and the second
radiation section is grounded, to implement forward bias
on the diode. In another implementation, the control cir-
cuit is electrically connected to the second radiation sec-
tion, the second radiation section is connected to a pos-
itive electrode of a voltage source, and the first radiation
section is grounded, to implement forward bias on the

diode. In this manner, the antenna may have a capability
of independently covering a 5 GHz frequency band and
a 2 GHz/5 GHz dualfrequency band. In addition, the low
frequency band is represented as an omnidirectional ra-
diation feature of a dipole, and the high frequency band
maintains a directional radiation feature.
[0014] In a possible implementation, the first radiation
section and the second radiation section are symmetri-
cally distributed on two sides of the switch structure. The
dipole antenna provided in this implementation is of a
symmetric structure, and can meet the omnidirectional
radiation feature of the dipole antenna.
[0015] In a possible implementation, the dipole anten-
na further includes a first patch. The first patch may be
understood as a metal sheet structure. A length of a ra-
diation arm is increased in the extension direction of the
dipole antenna, and a width of the radiation arm is also
increased. The first patch is located at an end that is of
the first radiation section and that is away from the second
radiation section. The first patch and the first metal struc-
ture are disposed in a stacked manner, to increase ca-
pacitive coupling of the dipole antenna. In this implemen-
tation, the first patch is disposed to ensure an electrical
length of the dipole antenna within a limited size range,
and facilitates a miniaturization design of the antenna.
[0016] In a possible implementation, the dipole anten-
na further includes a second patch. The second patch is
located at an end that is of the second radiation section
and that is away from the first radiation section. The sec-
ond patch is disposed opposite to the second metal struc-
ture, to increase capacitive coupling of the dipole anten-
na. A design of the second patch is similar to that of the
first patch, and beneficial effects are also the same. In
this implementation, both the first patch and the second
patch are configured. This facilitates symmetric structure
arrangement of the dipole antenna, and can better control
a polarization direction of the antenna.
[0017] In a possible implementation, the first patch and
the first radiation section form an oar form. In this appli-
cation, the first patch and the second patch are respec-
tively configured at an end of the first radiation section
and an end of the second radiation section, that is, posi-
tions of the first patch and the second patch are far away
from the tapered slot, and specifically, are far away from
the narrow-slit end of the tapered slot. In this architecture,
impact of the first patch and the second patch on the
tapered slot antenna can be minimized. In this way, an
omnidirectional radiation mode of the dipole antenna is
excited on a premise of ensuring radiation performance
of the tapered slot antenna. This application implements
an antenna architecture having a dual-band reconfigu-
ration feature.
[0018] Specifically, specific structures of the first patch
and the second patch may be described in the following
solution. The first patch is used as an example for de-
scription. For example, the first patch includes a first part
and a second part. The first part is connected to the first
radiation section. The second part is connected to an end
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that is of the first part and that is away from the first ra-
diation section. The first part is trapezoidal. A size of an
end that is of the first part and that is connected to the
first radiation section is less than a size of the end that
is of the first part and that is connected to the second
part. An outer profile of the second part is arc-shaped. A
structure form of the second patch may be the same as
that of the first patch.
[0019] In a specific implementation, the first patch is
symmetrically distributed in an architecture centered on
an extension line of the first radiation section. A shape
of the first patch may alternatively be other shapes such
as a circle, a triangle, a square, or a polygon.
[0020] In a possible implementation, the dipole anten-
na further includes an extension line, the extension line
is connected to the first radiation section and/or the sec-
ond radiation section, and the extension line is configured
to increase an electrical length of the dipole antenna. A
specific shape of the extension line may be a winding
shape, a snake shape, a sawtooth shape, a wave shape,
or the like. A line width of the extension line is less than
a line width of the first radiation section.
[0021] In a possible implementation, the dipole anten-
na includes a radiation line and a first patch and a second
patch that are respectively located at two ends of the
radiation line, a central position of the radiation line is a
feeding part of the dipole antenna, the feeding part inter-
sects with the tapered slot, and the first patch and the
second patch are configured to increase capacitive cou-
pling of the dipole antenna.
[0022] In a possible implementation, the dipole anten-
na includes a strip radiation line and an extension line
connected to the strip radiation line, and the extension
line is configured to increase an electrical length of the
strip radiation line.
[0023] In a possible implementation, the first metal
structure includes a first edge facing the second metal
structure and a second edge away from the second metal
structure, the second metal structure includes a third
edge facing the first metal structure and a fourth edge
away from the first metal structure, the tapered slot is
formed between the first edge and the third edge, a plu-
rality of equal-height first comb teeth distributed along a
first direction are disposed on the second edge, a plurality
of equal-height second comb teeth distributed along the
first direction are disposed on the fourth edge, and the
first comb tooth and the second comb tooth are config-
ured to improve a gain of the tapered slot antenna (usu-
ally, the gain may be increased by 0.5 dB to 1 dB). Spe-
cifically, when the antenna is in a working mode, the ta-
pered slot antenna mainly performs feeding and radiation
by using edges of the tapered slot (namely, the first edge
of the first metal structure and the third edge of the second
metal structure). However, an electromagnetic wave that
is not radiated may exist on the outer edges (namely, the
second edge and the fourth edge) of the first metal struc-
ture and the second metal structure. In other words, cur-
rent distribution may exist on the outer edges (namely,

the second edge and the fourth edge) of the first metal
structure and the second metal structure. Because an
extension direction of the first comb tooth and the second
comb tooth is a second direction, and electrical lengths
of the first comb tooth and the second comb tooth are a
quarter wavelength corresponding to a center frequency
of the tapered slot antenna, the current may complete
electromagnetic wave radiation on the first comb tooth
and the second comb tooth, and the electromagnetic
wave radiated by using the first comb tooth and the sec-
ond comb tooth generates a gain on the center frequency
of the tapered slot antenna, that is, a signal of the tapered
slot antenna can be enhanced, so that directional radia-
tion performance of the tapered slot antenna is better.
[0024] In a possible implementation, both an electrical
length of the first comb tooth and an electrical length of
the second comb tooth are a quarter wavelength corre-
sponding to a center frequency of the tapered slot anten-
na. The center frequency may be an intermediate value
between a maximum working frequency and a minimum
working frequency of the tapered slot antenna. The ta-
pered slot antenna can be excited to work in a high fre-
quency bandwidth. The high frequency bandwidth in-
cludes the maximum working frequency and the mini-
mum working frequency, and the center frequency is the
intermediate value between the maximum working fre-
quency and the minimum working frequency. Specifical-
ly, in this application, the electrical lengths of the first
comb tooth and the second comb tooth are close to a
quarter wavelength, and have a radiation feature similar
to that of a monopole.
[0025] In a possible implementation, a plurality of un-
equal-height third comb teeth distributed along the first
direction are disposed on the second edge, a plurality of
unequal-height fourth comb teeth distributed along the
first direction are disposed on the fourth edge, electrical
lengths of the third comb teeth and electrical lengths of
the fourth comb teeth decrease progressively along the
first direction, electrical lengths of a third comb tooth and
a fourth comb tooth that are close to the wide-mouth end
are the smallest, and the third comb teeth and the fourth
comb teeth are configured to suppress standing wave
current distribution, on the second edge and the fourth
edge, of energy that is not radiated by the tapered slot
antenna. The third comb tooth and the fourth comb tooth
are disposed to reduce a ripple effect caused by the sec-
ond edge and the fourth edge to a radiation pattern of
the tapered slot antenna. A ripple feature herein mainly
indicates that a wave-shaped ripple feature is formed be-
cause a curved surface of the pattern is not smooth. Spe-
cifically, the third comb tooth and the fourth comb tooth
are disposed to ensure that the radiation pattern of the
tapered slot antenna tends to be smooth, and that the
radiation pattern tends to be smooth indicates that radi-
ation performance of the antenna is stable.
[0026] In a specific implementation, the third comb
tooth is located between the first comb tooth and the
wide-mouth end, and the fourth comb tooth is located
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between the second comb tooth and the wide-mouth end.
The third comb tooth and the fourth comb tooth are also
symmetrically distributed on two sides of the tapered slot.
[0027] In a possible implementation, the tapered slot
includes a middle position between the narrow-slit end
and the wide-mouth end, a part between the narrow-slit
end and the middle position is a main feeding area, a
part between the middle position and the wide-mouth end
is a main radiation area, an intersection position of the
dipole antenna and the tapered slot antenna is in the
main feeding area, an included angle (where the included
angle may be 90 degrees or close to 90 degrees) is
formed between the extension direction of the dipole an-
tenna and the extension direction of the tapered slot, and
the first comb tooth and the second comb tooth are sym-
metrically distributed on two sides of the main feeding
area.
[0028] In a possible implementation, the third comb
tooth and the fourth comb tooth are symmetrically dis-
tributed on two sides of the main radiation region.
[0029] In a possible implementation, a first area is dis-
posed at a periphery of the first metal structure, the first
area is at an edge of the first metal structure away from
the wide-mouth end, and a first additional antenna is dis-
posed in the first area. In this application, the first addi-
tional antenna is disposed in the first area, and the first
additional antenna has an independent feeding structure
and an independent radiation structure. Because the first
additional antenna is disposed in the first area, regard-
less of a form of the feeding structure and the radiation
structure of the first additional antenna, radiation efficien-
cy of the tapered slot antenna and the dipole antenna is
not affected.
[0030] In a possible implementation, a second area is
disposed at a periphery of the second metal structure,
the second area is at an edge of the second metal struc-
ture away from the wide-mouth end, and a second addi-
tional antenna is disposed in the second area.
[0031] In a possible implementation, the first additional
antenna includes a first radiation structure and a first
feeding structure. The first radiation structure, the feeding
structure of the tapered slot antenna, and the dipole an-
tenna are located on a same layer of a dielectric plate,
and are microstrip structures disposed on the dielectric
plate. The second additional antenna includes a second
radiation structure and a second feeding structure. The
second radiation structure, the first metal structure, and
the second metal structure are located on a same layer
of a dielectric plate, and are also microstrip structures
disposed on the dielectric plate.
[0032] In an implementation, the first additional anten-
na 50 may be a LOOP antenna, and a working frequency
of the first additional antenna 50 is 5 GHz. The second
additional antenna is an IFA antenna, and a working fre-
quency of the second additional antenna 60 is 2 GHz.
[0033] According to a second aspect, this application
provides an electronic device, including a radio frequency
circuit and the antenna according to any implementation

of the first aspect, where a feeding structure of the an-
tenna is electrically connected to the radio frequency cir-
cuit.
[0034] According to a third aspect, this application fur-
ther provides an antenna module, including a bracket
and an antenna connected to the bracket. The antenna
is the antenna provided in any implementation of the first
aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0035]

FIG. 1 is a schematic diagram of application of an
electronic device including an antenna provided in
this application as a home gateway in a home gate-
way system;
FIG. 2 is a schematic diagram of a specific applica-
tion scenario of an electronic device (home gateway)
according to this application;
FIG. 3 is a three-dimensional diagram of an electron-
ic device according to an implementation of this ap-
plication;
FIG. 4 is a schematic diagram of a state in which a
housing of the electronic device shown in FIG. 3 is
removed;
FIG. 5 is a schematic diagram of the electronic device
shown in FIG. 4 and whose bracket for installing an
antenna is removed, and mainly represents a posi-
tion relationship between the antenna and a board
in the electronic device;
FIG. 6 is a schematic diagram of a first surface of an
antenna according to an implementation of this ap-
plication;
FIG. 7 is a schematic diagram of a second surface
of an antenna according to an implementation of this
application;
FIG. 8 is a schematic side view of an antenna ac-
cording to an implementation of this application;
FIG. 9 is another schematic side view of an antenna
according to an implementation of this application;
FIG. 10 is a schematic diagram of one surface of an
antenna according to an implementation of this ap-
plication;
FIG. 11 is a schematic diagram of one surface of an
antenna according to an implementation of this ap-
plication;
FIG. 12 is a schematic diagram of another surface
of an antenna according to an implementation of this
application;
FIG. 13 is a schematic diagram of one side surface
of an antenna according to an implementation of this
application;
FIG. 14 is a schematic diagram of one surface of an
antenna according to an implementation of this ap-
plication;
FIG. 15 is a schematic diagram of a first surface of
an antenna according to an implementation of this
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application;
FIG. 16 is a schematic diagram of a first surface of
an antenna according to an implementation of this
application;
FIG. 17 is a schematic diagram of a first surface of
an antenna according to an implementation of this
application;
FIG. 18 is a schematic diagram of a first surface of
an antenna according to an implementation of this
application;
FIG. 19 is a schematic sectional diagram of an an-
tenna according to an implementation of this appli-
cation;
FIG. 20 is a schematic diagram of a first surface of
an antenna according to an implementation of this
application;
FIG. 21 is a schematic diagram of a first surface of
an antenna according to an implementation of this
application;
FIG. 22 is a schematic diagram of a first surface of
an antenna according to an implementation of this
application;
FIG. 23 is a schematic diagram of a first surface of
an antenna according to an implementation of this
application;
FIG. 24 is a schematic diagram of a first surface of
an antenna according to an implementation of this
application;
FIG. 25 is a schematic diagram of an S parameter
curve of an impedance bandwidth of an antenna ac-
cording to an implementation of this application;
FIG. 26 is a radiation pattern of an antenna on dif-
ferent frequencies according to an implementation
of this application;
FIG. 27A is a current distribution diagram of a con-
ventional antenna including only a tapered slot an-
tenna and not including a dipole antenna;
FIG. 27B is a current distribution diagram of an an-
tenna on a working frequency of a dipole antenna
according to an implementation of this application;
and
FIG. 27C is a current distribution diagram of an an-
tenna on a working frequency of a tapered slot an-
tenna according to an implementation of this appli-
cation.

DESCRIPTION OF EMBODIMENTS

[0036] For ease of understanding, the following ex-
plains and describes related technical terms used in em-
bodiments of this application.
[0037] Home gateway: A home gateway is one network
device located inside a modern home. A function of the
home gateway is to enable a home user to be connected
to the Internet, so that various intelligent devices located
in the home can obtain Internet services, or enable these
intelligent devices to communicate with each other. In a
word, the home gateway is a bridge that enables various

intelligent devices in a home to be connected to each
other and connects a home network to an external net-
work. From a technical perspective, the home gateway
implements bridging/routing, protocol conversion, and
address management and conversion inside the home
and from inside to outside, and functions as a firewall
and provides a possible service, for example, VoIP/Video
over IP.
[0038] Wireless AP (AP, Access Point, wireless ac-
cess node, session point, or access bridge): A wireless
access point is a widely-used name, and is not only a
pure wireless access point (wireless AP), but also a ge-
neric term for devices, for example, a wireless router (in-
cluding a wireless gateway and a wireless bridge). The
wireless AP access point supports 2.4 GHz wireless ap-
plication, and sensitivity complies with the 802.11n stand-
ard. The wireless access point uses dual-channel radio
frequency output, with a maximum output power of 600
mW for each channel, and can deploy wireless coverage
in a large area through a wireless distribution system
(point-to-point and point-to-multipoint bridging). The
wireless access point is a necessary wireless AP device
for wireless network development in hotels.
[0039] A multiple-input multiple-output (Multi-input
Multi-output, MIMO) system is an abstract mathematical
model for describing a multi-antenna wireless communi-
cation system. The multiple-input multiple-output system
can use a plurality of antennas of a transmitting end to
transmit signals independently, and use a plurality of an-
tennas at a receiving end to receive and restore original
information. The technology is first proposed by Marconi
in 1908. Marconi uses a plurality of antennas to suppress
channel fading (fading). Based on a quantity of antennas
of a transmitting end and a receiving end, compared with
a common single-input single-output (Single-Input Sin-
gle-Output, SISO) system, the MIMO multi-antenna tech-
nology still includes an early smart antenna, to be spe-
cific, a single-input multiple-output (Single-Input Multi-
Output, SIMO) system and a multiple-input single-output
(Multiple-Input Single-Output, MISO) system.
[0040] An omnidirectional antenna radiates evenly at
360 degrees in a horizontal direction, that is, has no di-
rectivity, and has a beam with a specific width in a vertical
direction. Usually, a smaller lobe width indicates a larger
gain. In a mobile communication system, the omnidirec-
tional antenna is usually used for a station in a suburban
area and covers a large area.
[0041] Horizontal polarization indicates that a vibration
direction of an electromagnetic wave is horizontal. A po-
larized wave whose polarization plane is perpendicular
to a normal plane of the earth is referred to as a horizontal
polarized wave. A direction of an electric field of the wave
is parallel to the earth.
[0042] Vertical polarization indicates that an electric
field vector vibrates in a specific direction in a specific
plane. In this case, the electromagnetic wave is polar-
ized. The plane that contains the electric field vector E
is referred to as a polarization plane. Polarization is re-
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ferred to as polarization in microwave remote sensing.
Polarization can be horizontal or vertical. When an elec-
tric field vector of an electromagnetic wave is parallel to
an incident plane of a beam, the polarization is called
vertical polarization, which is represented by V
[0043] The following describes embodiments of this
application with reference to the accompanying drawings
in embodiments of this application.
[0044] FIG. 1 is a schematic diagram of application of
an electronic device including an antenna provided in this
application as a home gateway in a home gateway sys-
tem. In an implementation shown in FIG. 1, the electronic
device provided in this application is a home gateway.
The home gateway is connected between an optical line
terminal and a terminal device. The optical line terminal
is connected to a wide area network (Internet). The op-
tical line terminal obtains a signal from the wide area
network (Internet), and transmits the signal to the home
gateway. Then, an antenna disposed in the home gate-
way transmits the signal to each terminal device. The
home gateway includes a digital module, a radio frequen-
cy module, and an antenna. The digital module is con-
nected between the optical line terminal and the radio
frequency module. The radio frequency module is con-
figured to send a radio frequency signal to the antenna.
With development of home intelligence, various intelli-
gent terminal devices are configured in a home, and more
antennas need to be configured in the home gateway to
provide signals for various terminal devices. For exam-
ple, the antennas may include an antenna 1, an antenna
2, an antenna 3, an antenna 4, and an antenna 5. The
antenna 1 may be a low-frequency antenna. For exam-
ple, the low-frequency antenna may be a 2 GHz antenna
or a 3 GHz antenna. The antenna 2, the antenna 3, the
antenna 4, and the antenna 5 may be high-frequency
antennas. For example, the high-frequency antenna may
be a 5 GHz antenna or a 6 GHz antenna. In another
implementation, the antennas may be configured in an-
other manner. For example, there may be two or more
low-frequency antennas, and there may be one or two
or more high-frequency antennas.
[0045] In an implementation, the terminal devices may
include a smartphone, a smart home (for example, an air
conditioner, an electric fan, a washing machine, or a re-
frigerator), a smart television, and intelligent security (for
example, a camera). The smartphone may be used in a
low frequency range, or may be used in a high frequency
range. For example, the smartphone may support signals
of two frequencies: 2 GHz and 5 GHz. Therefore, as
shown in FIG. 1, both the antenna 1 and the antenna 2
provide signals for the smartphone. The antenna 3 pro-
vides a signal for the smart home. For the smart home,
a user may view and control, by using a smart home
gateway system platform, a status of a remote smart
home appliance, a lighting system, a power supply sys-
tem, and the like by using a mobile phone, a PC, and the
like. The antenna 4 provides a signal for the smart tele-
vision, and a user may also remotely control the smart

television by using the terminal device. The smart tele-
vision may have a function of a web television, or may
have a video conference function. The antenna 5 pro-
vides a signal for the intelligent security. An intelligent
video security system may include functions such as fire
prevention, theft prevention, leakage prevention, and re-
mote management. A user can remotely view and con-
figure a home security system by using a mobile phone
and the Internet. In addition, the user can remotely mon-
itor a home internal environment. If an exception is de-
tected, the security system can notify the user by making
a call, sending a short message, or sending an email.
[0046] In this application, antennas with different work-
ing frequencies may be integrated, omnidirectional radi-
ation of a low-frequency antenna can be implemented,
and a directional gain of a high-frequency antenna can
be implemented. For example, the antenna 1 and the
antenna 4 are integrated. The antenna 1 provides a signal
for a low working frequency of the smartphone. The
smartphone may appear at any location in the home, and
the antenna 1 needs omnidirectional radiation. The an-
tenna 4 needs to provide a signal for the smart television.
Usually, the smart television is fixed at a specific location
in the home, and the antenna 4 needs directional radia-
tion to ensure signal strength.
[0047] FIG. 2 is a schematic diagram of a specific ap-
plication scenario of an electronic device 100 (home
gateway) according to this application. As shown in FIG.
2, in a specific home scenario, different rooms on a same
floor need Wi-Fi signals, and different floors also have
Wi-Fi signal requirements. The home gateway 100 in-
cludes different antennas, so that horizontal omnidirec-
tional radiation can be implemented, to be specific, radi-
ation to different rooms on a same floor can be imple-
mented, to meet Wi-Fi signal requirements of different
rooms on a same floor, and vertical through-building ra-
diation can also be implemented, to meet Wi-Fi signal
requirements of different floors. In FIG. 2, an ellipse
marked as A represents that the antenna has a capability
of horizontal polarization omnidirectional radiation, an el-
lipse marked as B represents that the antenna has a ca-
pability of horizontal polarization directional radiation,
and an ellipse marked as C represents that the antenna
has a capability of vertical polarization radiation and can
implement a capability of vertical through-building signal
radiation.
[0048] The antenna provided in this application can in-
tegrate two antennas, to implement omnidirectional ra-
diation and a directional gain in a same polarization di-
rection, or integrate a plurality of antennas, so that om-
nidirectional radiation and a directional gain in a same
polarization direction can be ensured, and radiation in
another polarization direction can also be implemented,
for example, omnidirectional radiation and a directional
gain in vertical polarization and radiation in horizontal
polarization.
[0049] FIG. 3, FIG. 4, and FIG. 5 each are a schematic
diagram of an electronic device 100 according to an im-
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plementation of this application. The electronic device
100 may be a home gateway, or may be another elec-
tronic device, for example, a wireless AP, a home
hotspot, or CPE (Customer Premise Equipment, custom-
er premise equipment).
[0050] As shown in FIG. 3, an example in which the
electronic device 100 is a home gateway is used. The
electronic device 100 includes a housing 1001. The hous-
ing 1001 may be inabarrel shape, or may be in another
shape, for example, a square box shape or a circular box
shape. In this implementation, a top cover 1002 is dis-
posed on the top of the barrel-shaped housing 1001. The
top cover 1002 is made of a non-shielding material, for
example, plastic. An antenna is disposed inside the top
cover 1002. A plurality of through holes 1003 are provided
on the top cover 1002. The through holes 1003 are pro-
vided to facilitate signal radiation of the antenna in the
electronic device 100 and ventilation and heat dissipation
inside the electronic device 100.
[0051] With reference to FIG. 3 and FIG. 4, based on
FIG. 3, FIG. 4 is a schematic diagram of the electronic
device 100 whose housing 1001 is removed according
to this application. Aboard 1004 is disposed in the elec-
tronic device 100. The antenna 1000 provided in one
implementation of this application is disposed on one side
of the board 1004. A radio frequency circuit 10041 may
be disposed on the board 1004. The radio frequency cir-
cuit 10041 is electrically connected to a feeding part of
the antenna 1000, and the radio frequency circuit 10041
receives and transmits a signal through the antenna
1000. The board 1004 and the antenna 1000 are dis-
posed inside the housing 1001. To facilitate heat dissi-
pation of the board 1004, the board 1004 is vertically
disposed. A base 1005 for securing the board 1004 is
disposed in the housing 1001. The board 1004 is con-
nected to the base 1005. A structure 1006 for providing
a function of heat conduction and heat dissipation for the
board 1004, for example, a metal heat sink, a vapor
chamber, a heat pipe, and another heat-conducting
structure, may also be disposed on the base 1005, or
different types of heat-conducting structures may be
combined for use. In this implementation, two boards
1004 are disposed in the electronic device 100. The base
1005 is located at the bottom of the electronic device
100. The heat-conducting and heat-dissipating structure
1006 is upright on the base 1005. The two boards 1004
are respectively located on two opposite sides of the
heat-conducting and heat-dissipating structure 1006,
that is, the heat-conducting and heat-dissipating struc-
ture 1006 is sandwiched between the two boards 1004.
In this way, the heat-conducting and heat-dissipating
structure 1006 can simultaneously dissipate heat for the
two boards 1004, and that the boards are close to the
housing 1001 is ensured. This is more convenient for
heat dissipation of the boards 1004.
[0052] To ensure radiation performance of the antenna
1000, the antenna 1000 may be disposed on the top of
the board 1004. Specifically, as shown in FIG. 4, the an-

tenna 1000 may be installed on a bracket 1007 to form
an antenna module R, and then the antenna module R
is assembled inside the housing 1001. Another antenna
or electronic component may be further disposed on the
bracket 1007. An air duct 10071 is disposed on the brack-
et 1007. The air duct 10071 communicates with the
through hole 1003 on the top cover 1002, to implement
ventilation and heat dissipation. The antenna module R
is located on the top of the board 1004 and the heat-
conducting and heat-dissipating structure 1006, that is,
in a top area close to the housing 1001, and on an inner
side of the top cover 1002. The air duct 10071 and the
through hole 1003 are configured to implement ventila-
tion between the heat-conducting and heat-dissipating
structure 1006 and the outside of the electronic device
100, to improve a heat dissipation effect. In the imple-
mentation shown in FIG. 4, a dielectric plate on which
the antenna 1000 (with a tapered slot antenna architec-
ture) is located is placed approximately horizontally. The
antenna is horizontally polarized. If a vertically polarized
antenna is required in a specific application scenario, the
electronic device 100 may be changed from a vertical
type to a horizontal type, and an opening of a tapered
slot of the tapered slot antenna is provided upward in a
vertical direction. In another implementation, the antenna
1000 may alternatively be arranged at another position
in the electronic device. As shown in FIG. 5, a vertical
bracket is disposed in the electronic device, that is, a part
located between the two boards 1004. The antenna 1000
is disposed on the bracket. The opening of the tapered
slot of the antenna is provided upward in a vertical direc-
tion.
[0053] The housing 1001 may be made of a plastic
material as a whole. Alternatively, a part of the housing
1001 is made of a metal material, and a part of the hous-
ing 1001 is made of a plastic material (or a non-shielding
material). The metal part of the housing 1001 is a part of
the housing disposed on a periphery of the board 1004.
The metal part of the housing has an advantage of good
heat conduction performance. A power device or another
heat emitting component is disposed on the board 1004.
When the board 1004 works, heat may be conducted to
the housing 1001 through the heat-conducting structure.
The housing 1001 facilitates heat dissipation, so that heat
dissipation can be improved, and a service life of the
electronic device 100 is ensured. The plastic (or non-
shielding material) part of the housing 1001 is a part of
the housing disposed on a periphery of the antenna 1000.
The plastic material does not cause signal interference
and shielding to the antenna 1000. This helps ensure
radiation performance of the antenna 1000.
[0054] In this application, a tapered slot antenna (Ta-
pered slot antenna, TSA) and a dipole antenna (Dipole
antenna or doublet) that have same polarization and dif-
ferent working frequencies are integrated into one anten-
na, and the tapered slot antenna feeds the dipole anten-
na, so that an application scope of the antenna is extend-
ed, and the antenna can implement low-frequency om-
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nidirectional radiation of the dipole antenna, and can im-
plement high-frequency directional radiation of the ta-
pered slot antenna. The antenna provided in this appli-
cation can better match a requirement of an ONT (Optical
network terminal, optical network terminal) on a Wi-Fi
antenna design (for example, a requirement that more
antennas are disposed in limited space, and more areas
can be covered), and satisfy a strategy of a home network
Wi-Fi antenna design (namely, a high-performance Wi-
Fi coverage capability at different frequencies). The an-
tenna provided in this application may be used as one
single-band antenna, or may be extended to a dual-band
antenna, or may have space for frequency band upgrad-
ing, or may implement wide coverage in a large area and
high-gain enhanced coverage in a specific area, to im-
plement wide coverage and achieve good experience.
In this application, both the tapered slot antenna and the
dipole antenna are vertically polarized (where both the
tapered slot antenna and the dipole antenna may be hor-
izontally polarized by changing placement angles). The
tapered slot antenna is a directional antenna of a first
frequency, the dipole antenna is an omnidirectional an-
tenna of a second frequency, and the first frequency is
higher than the second frequency.
[0055] In an implementation, as shown in FIG. 6, FIG.
7, FIG. 8, and FIG. 9, the antenna provided in this appli-
cation is disposed on a dielectric plate 10. The dielectric
plate 10 may alternatively be considered as one part of
the antenna. In other words, it may be understood that
the antenna includes the dielectric plate 10. FIG. 6 is a
schematic diagram of antenna distribution on a first sur-
face S1 of the dielectric plate 10. FIG. 7 is a schematic
diagram of antenna distribution on a second surface S2
of the dielectric plate 10. FIG. 8 and FIG. 9 are two sche-
matic side views of the dielectric plate 10. The dielectric
plate 10 may be any insulating substrate, for example, a
ceramic substrate or a PCB. The dielectric plate 10 may
be a plate of a single material, or may be a composite
plate, for example, include press-fitting plates of two dif-
ferent materials. The dielectric plate 10 may be in a sin-
gle-layer plate structure, or may be in a two-layer plate
structure or a multi-layer plate structure. The first surface
S1 and the second surface S2 may be surfaces of the
dielectric plate 10. For example, the first surface S1 is a
front surface of the dielectric plate 10, and the second
surface S2 is a back surface of the dielectric plate 10.
The first surface S1 and the second surface S2 may al-
ternatively be layers in the middle of the dielectric plate
10.
[0056] The antenna includes a tapered slot antenna
20 and a dipole antenna 30. In an implementation, the
antenna provided in this application is in a microstrip an-
tenna architecture formed on a dielectric plate, and has
features of a thin section, a light weight, being conformal
to a carrier (the dielectric plate), and easy integration with
an active component (for example, a radio frequency cir-
cuit, a filter circuit, or a signal amplification circuit). With
reference to FIG. 6 and FIG. 7, the tapered slot antenna

20 includes a feeding structure 21 (where a part repre-
sented by a dashed line in FIG. 6 represents the feeding
structure 21 disposed on the second surface S2), a first
metal structure 22, and a second metal structure 23. As
shown in FIG. 7, the feeding structure 21 is a microstrip
transmission line disposed on the second surface S2 of
the dielectric plate, and may be electrically connected to
a feeder cable C to feed the tapered slot antenna 20. The
first metal structure 22 and the second metal structure
23 are ground layers disposed on the first surface S1 of
the dielectric plate 10. An outer conductor of the feeder
cable C (for example, a coaxial cable) is welded to the
first metal structure 22 or the second metal structure 23.
In other words, the outer conductor of the feeder cable
C is welded to the ground layer. An inner conductor of
the feeder cable C is electrically connected to the feeding
structure 21, to form a coaxial cable feeding architecture.
[0057] In another implementation, the tapered slot an-
tenna 20 may alternatively be in a metal plate structure.
It may be understood that the tapered slot antenna 20
does not need to be disposed on the dielectric plate, but
is designed as a metal plate structure and is fastened in
the housing of the electronic device, for example, fas-
tened on the bracket or a surface of another mechanical
part.
[0058] In an implementation, a tapered slot 24 is
formed between the first metal structure 22 and the sec-
ond metal structure 23. The tapered slot 24 includes a
narrow-slit end 241 and a wide-mouth end 242. Specifi-
cally, as shown in FIG. 6, the first metal structure 22 and
the second metal structure 23 are disposed on the first
surface S1. The dielectric plate 10 includes a first edge
11 and a second edge 12 that are disposed opposite to
each other. A direction of extending from the first edge
11 to the second edge 12 is a first direction A1. The nar-
row-slit end 241 is close to the first edge 11 (where the
narrow-slit end 241 may alternatively be located at a po-
sition of the first edge 11). The wide-mouth end 242 is
located at the second edge 12 or a position close to the
second edge 12. It may be understood that a direction
of extending from the narrow-slit end 241 to the wide-
mouth end 242 is the first direction A1. In another imple-
mentation, the first metal structure 22 and the second
metal structure 23 may alternatively be located in a mid-
dle area of the dielectric plate. In this way, neither the
narrow-slit end 241 nor the wide-mouth end 242 may be
disposed at an edge position of the dielectric plate 10.
However, a direction of extending from the narrow-slit
end 241 to the wide-mouth end 242 may still be defined
as the first direction A1.
[0059] The tapered slot 24 further includes a middle
position 243 located between the narrow-slit end 241 and
the wide-mouth end 242. As shown in FIG. 6, a part of
the tapered slot 24 between a first point P1 of an edge
of the first metal structure 22 and a second point P2 of
an edge of the second metal structure 23 is defined as
the middle position 243. The "middle position 243" de-
fined herein is a position between the narrow-slit end 241
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and the wide-mouth end 242, and a midpoint between
the narrow-slit end 241 and the wide-mouth end 242 is
not limited. Based on different forms of the tapered slot
24, for example, different sizes of opening angles, a dis-
tance between the middle position 243 and the narrow-
slit end 241 and a distance between the middle position
243 and the wide-mouth end 242 also change. The dis-
tance between the middle position 243 and the narrow-
slit end 241 may be greater than the distance between
the middle position 243 and the wide-mouth end 242.
Alternatively, the distance between the middle position
243 and the narrow-slit end 241 may be less than the
distance between the middle position 243 and the wide-
mouth end 242.
[0060] A part of the tapered slot 24 between the middle
position 243 and the wide-mouth end 242 is a main ra-
diation area R1 of the tapered slot antenna 20. A part
between the narrow-slit end 241 and the middle position
243 is a main feeding area R2 of the tapered slot antenna
20. The main feeding area R2 is configured to feed the
main radiation area R1. It may be understood that the
main radiation area R1 is a part that mainly radiates in
the tapered slot antenna 20, which means that other parts
(for example, the main feeding area R2 and a peripheral
area of the tapered slot antenna 20) of the tapered slot
antenna 20 also have a radiation function, and can also
affect a radiation signal, but most radiation functions are
concentrated in the main radiation area R1. The main
feeding area R2 is mainly configured to feed the main
radiation area R1. The main feeding area R2 may also
have a function of radiating a signal. Parameters such
as a size and an opening size of the part between the
narrow-slit end 241 and the middle position 243 affect
radiation of an electromagnetic wave signal.
[0061] FIG. 8 is a schematic side view in a second di-
rection A2. The second metal structure 23 is displayed
on the first surface S1 of the dielectric plate 10. The first
metal structure 22 is not displayed in FIG. 8 because the
first metal structure 22 is blocked by the second metal
structure 23. The feeding structure 21 and the dipole an-
tenna 30 are displayed on the second surface S2 of the
dielectric plate. FIG. 9 is a schematic side view in the first
direction A1. The first metal structure 22 and the second
metal structure 23 are displayed on the first surface S1
of the dielectric plate 10. The feeding structure 21 partially
overlaps with the dipole antenna 30 on the second sur-
face S2 of the dielectric plate 10. One end of the feeding
structure 21 is located at a left edge of the dielectric plate
10, and the other end of the feeding structure 21 is
blocked by the dipole antenna 30 and is displayed as a
dashed line. A gap between the first metal structure 22
and the second metal structure 23 is the narrow-slit end
241 of the tapered slot 24 that is formed between the first
metal structure 22 and the second metal structure 23.
[0062] A working frequency of the tapered slot antenna
20 can be controlled between a lowest working frequency
and a highest working frequency. For example, the work-
ing frequency of the tapered slot antenna 20 may range

from 5 GHz to 6.5 GHz. The lowest working frequency
of the tapered slot antenna 20 is 5 GHz, and the highest
working frequency of the tapered slot antenna 20 is 6.5
GHz. As shown in FIG. 6, on a plane in which the first
metal structure 22 is located, a direction perpendicular
to the first direction A1 is defined as the second direction
A2. A size of the tapered slot 24 in the second direction
A2 is defined as a width of the tapered slot 24. From the
narrow-slit end 241 to the wide-mouth end 242, widths
of the tapered slot 24 at different positions are different.
In a possible implementation, a width W1 of the tapered
slot 24 at the middle position 243 is a half of a wavelength
of the highest working frequency of the tapered slot an-
tenna 20. A width W2 of the tapered slot at the wide-
mouth end 242 is a half of a wavelength of the lowest
working frequency of the tapered slot antenna 20. In a
specific embodiment, the working frequency of the ta-
pered slot antenna 20 may range from 5 GHz to 6 GHz.
A width of the tapered slot at the wide-mouth end is 3
cm. A width of the tapered slot at the middle position is
2.5 cm. A larger working frequency span of the tapered
slot antenna 20 indicates a larger difference between the
width W1 of the tapered slot at the middle position 243
and the width W2 of the tapered slot at the wide-mouth
end 242.
[0063] At the wide-mouth end 242, an extension direc-
tion of a connection line between the first metal structure
22 and the second metal structure 23 may be the second
direction A2 (as shown in FIG. 6), to be specific, a con-
nection line between an endpoint of the first metal struc-
ture 22 at the wide-mouth end 242 and an endpoint of
the second metal structure 23 at the wide-mouth end 242
may be perpendicular to the first direction A1. In another
implementation, as shown in FIG. 10, a connection line
between an endpoint P3 of the first metal structure 22 at
the wide-mouth end 242 and an endpoint P4 of the sec-
ond metal structure 23 at the wide-mouth end 242 may
alternatively form a non-90-degree included angle (re-
ferred to as a wide-mouth included angle A0) with the
first direction A1, so that directional radiation of the ta-
pered slot antenna 20 can also be implemented. A po-
larization direction of the tapered slot antenna 20 may
be configured based on a value of the wide-mouth in-
cluded angle A0.
[0064] As shown in FIG. 10 and FIG. 11, the first metal
structure 22 includes a first edge 221 facing the second
metal structure 23 and a second edge 222 away from
the second metal structure 23. The second metal struc-
ture 23 includes a third edge 231 facing the first metal
structure 22 and a fourth edge 232 away from the first
metal structure 22. The tapered slot 24 is formed between
the first edge 221 and the third edge 231. In an imple-
mentation, the first edge 221 may be in a smooth curved
structure extending from the narrow-slit end 241 to the
wide-mouth end 242. The first edge 221 may include a
straight line segment and an exponential line. The
straight line segment and the exponential line are con-
nected in a smooth transition manner. In another imple-
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mentation, the first edge 221 may alternatively be in an
architecture extending in a step shape from the narrow-
slit end 241 to the wide-mouth end 242. The third edge
231 and the first edge 221 may have a same structure
form, or may not be completely the same. In an imple-
mentation, the second edge 222 and the fourth edge 232
may be in a straight line shape (for example, the imple-
mentation shown in FIG. 10), and both extend along the
first direction. It may be understood that the second edge
222 is parallel to the fourth edge 231. In an implementa-
tion, as shown in FIG. 11, grooves may be disposed on
the second edge 222 and the fourth edge 232, to form
comb structures on the first metal structure 22 and the
second metal structure 23. Tooth tops of the comb struc-
tures are located on the second edge 222 and the fourth
edge 232. Tooth roots of the comb structures are located
inside the first metal structure 22 and the second metal
structure 23, and between the first edge 221 and the sec-
ond edge 222 and between the third edge 231 and the
fourth edge 232.
[0065] Specifically, a plurality of equal-height first
comb teeth 223 distributed along the first direction A1
are disposed on the second edge 222. A plurality of
equal-height second comb teeth 233 distributed along
the first direction A1 are disposed on the fourth edge 232.
The first comb tooth 223 and the second comb tooth 233
are configured to improve a gain of the tapered slot an-
tenna 20. For the first comb tooth 223, "equal-height"
herein is that electrical lengths of the first comb teeth 223
are the same. In other words, extension sizes in the sec-
ond direction A2 are the same. Equal heights of the sec-
ond comb teeth 233 can also be understood in this way.
Both an electrical length of the first comb tooth 223 and
an electrical length of the second comb tooth 233 are a
quarter wavelength corresponding to a center frequency
of the tapered slot antenna 20. The center frequency may
be an intermediate value between a maximum working
frequency and a minimum working frequency of the ta-
pered slot antenna. The first comb tooth 223 and the
second comb tooth 233 are symmetrically distributed on
two sides of the tapered slot 24.
[0066] When the antenna provided in this application
is in a working mode, the tapered slot antenna 20 mainly
performs feeding and radiation by using edges of the
tapered slot 24 (namely, the first edge 221 of the first
metal structure 22 and the third edge 231 of the second
metal structure 23). However, an electromagnetic wave
that is not radiated may exist on outer edges (namely,
the second edge 222 and the fourth edge 232) of the first
metal structure 22 and the second metal structure 23. In
other words, there may be current distribution on outer
edges (namely, the second edge 222 and the fourth edge
232) of the first metal structure 22 and the second metal
structure 23. Specifically, for the tapered slot antenna
20, the main feeding area R2 of the tapered slot antenna
20 is close to the narrow-slit end, and is mainly used for
feeding, to be specific, transmitting a current. This part
of current mainly flows along edges (namely, the first

edge and the third edge) of the tapered slot 24. However,
some currents flow to the second edge along a direction
of the first metal structure toward the second edge, and
some currents flow to the fourth edge along a direction
of the second metal structure toward the fourth edge.
Therefore, some currents exist on the second edge and
the fourth edge. The first comb tooth 223 and the second
comb tooth 233 are disposed, so that the currents can
be radiated, to improve a gain of the tapered slot antenna
20.
[0067] In the implementation shown in FIG. 10, the out-
er edges of the first metal structure 22 and the second
metal structure 23, to be specific, the second edge 222
and the fourth edge 232, are straight line forms extending
along the first direction A1, and cannot participate in elec-
tromagnetic wave radiation. However, in the implemen-
tation shown in FIG. 11, the outer edges of the first metal
structure 22 and the second metal structure 23, to be
specific, the second edge 222 and the fourth edge 232,
use designs of the first comb tooth 223 and the second
comb tooth 233. Because an extension direction of the
first comb tooth 223 and the second comb tooth 233 is
the second direction A2, and electrical lengths of the first
comb tooth 223 and the second comb tooth 233 are a
quarter wavelength corresponding to a center frequency
of the tapered slot antenna 20, a current may complete
electromagnetic wave radiation on the first comb tooth
223 and the second comb tooth 233, and an electromag-
netic wave radiated by using the first comb tooth 223 and
the second comb tooth 233 generates a gain on the cent-
er frequency of the tapered slot antenna 20. In other
words, a signal of the tapered slot antenna 20 can be
enhanced, so that directional radiation performance of
the tapered slot antenna 20 is better. Therefore, in this
implementation, the gain of the tapered slot antenna can
be increased by using a design of the first comb tooth
223 and the second comb tooth 233 on the outer edges
of the first metal structure 22 and the second metal struc-
ture 23. Usually, the gain can be increased by 0.5 to 1 dB.
[0068] As shown in FIG. 11, a plurality of unequal-
height third comb teeth 224 distributed along the first di-
rection A1 are disposed on the second edge 222. A plu-
rality of unequal-height fourth comb teeth 234 distributed
along the first direction A1 are disposed on the fourth
edge 232. For the third comb tooth 224, "unequal-height"
herein is that electrical lengths of the third comb teeth
224 are unequal. In other words, extension sizes of the
third comb teeth 224 in the second direction A2 are un-
equal. Unequal heights of the fourth comb teeth 234 can
also be understood in this way. For the third comb tooth
224, an electrical length of the third comb tooth 224 closer
to the wide-mouth end 242 is smaller. The electrical
length of the third comb tooth 224 is a size of the third
comb tooth 224 in the first direction A1. In other words,
along the first direction A1, electrical lengths of the third
comb teeth 224 gradually decrease. The fourth comb
teeth 234 may also be configured in this way. The third
comb tooth 224 and the fourth comb tooth 234 have a
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same structure, and are symmetrically distributed on two
sides of the tapered slot 24. The third comb tooth 224
and the fourth comb tooth 234 are configured to suppress
standing wave current distribution, on the second edge
222 and the fourth edge 232, of energy that is not radiated
by the tapered slot antenna 20. The third comb tooth 224
and the fourth comb tooth 234 are disposed to reduce a
ripple effect caused by the second edge 222 and the
fourth edge 232 to a radiation pattern of the tapered slot
antenna 20. A ripple feature herein mainly indicates that
a wave-shaped ripple feature is formed because a curved
surface of the pattern is not smooth. Specifically, the third
comb tooth 224 and the fourth comb tooth 234 are dis-
posed to ensure that the radiation pattern of the tapered
slot antenna 20 tends to be smooth, and that the radiation
pattern tends to be smooth indicates that radiation per-
formance of the antenna is stable. A principle of sup-
pressing the ripple effect by the third comb tooth 224 and
the fourth comb tooth 234 is as follows: In a gap between
two adjacent third comb teeth 224, currents are distrib-
uted along edges of the third comb teeth 224 correspond-
ing to the gap, and currents on opposite edges of the two
third comb teeth 224 on two sides of the gap are distrib-
uted in opposite directions. Therefore, opposite currents
cancel each other, to suppress the ripple effect.
[0069] In a specific implementation, the third comb
tooth 224 is located between the first comb tooth 223 and
the wide-mouth end 242, and the fourth comb tooth 234
is located between the second comb tooth 233 and the
wide-mouth end. The third comb tooth 224 and the fourth
comb tooth 234 are also symmetrically distributed on two
sides of the tapered slot 24.
[0070] A width of the second comb tooth 233 may be
the same as a width of the first comb tooth 223. A width
of the fourth comb tooth 234 may be the same as a width
of the third comb tooth 224.
[0071] In an implementation, the second edge and the
fourth edge are respectively located at two opposite edg-
es of the dielectric plate. The tapered slot is located in a
middle area of the dielectric plate between the two op-
posite edges.
[0072] As shown in FIG. 11, a matching slot 25 is fur-
ther disposed between the first metal structure 22 and
the second metal structure 23. The matching slot 25 is
connected to the tapered slot 24 and is connected to the
narrow-slit end 241. The matching slot 25 is located on
one side that is of the narrow-slit end 241 and that is
away from the wide-mouth end 242. A function of the
matching slot 25 is mainly to perform impedance match-
ing for feeding the tapered slot antenna 20. The narrow-
slit end 241 is formed between a first slot line 225 of the
first metal structure 22 and a second slot line 235 of the
second metal structure 23. The first slot line 225 and the
second slot line 235 may be understood as some line
segments on the first edge 221 and the third edge 231.
In an implementation, a shape of the matching slot 25 is
a sector. The matching slot 25 includes two straight lines
251 and 252 and one arc line 253. The two straight lines

251 and 252 are respectively located at two ends of the
arc line 253. The straight line 251 is connected between
the arc line 253 and the first slot line 225. The straight
line 252 is connected between the arc line 253 and the
second slot line 235. Both the first slot line 225 and the
second slot line 235 may be in a straight line segment
shape, and extension directions are the first direction A1.
The first slot line 225 and the second slot line 235 form
a rectangular slot structure. The matching slot 25 is sym-
metrically distributed by using the rectangular slot struc-
ture as a center. It may be understood that an included
angle between the straight line 251 of the matching slot
25 and the first slot line 225 is equal to an included angle
between the straight line 253 of the matching slot 25 and
the second slot line 235. In another implementation, the
matching slot 25 may alternatively be in a circular shape
or another shape.
[0073] As shown in FIG. 7, the feeding structure 21 is
coupled to the narrow-slit end 241 to feed the tapered
slot antenna 20. The feeding structure 21 includes a
transmission line 211 and a matching part 212. The
matching part 212 is connected to one end of the trans-
mission line 211. The other end of the transmission line
211 is configured to connect to a feed source. For exam-
ple, the transmission line 211 is connected to the feeder
cable C, and is connected to the feed source through the
feeder cable C. For ease of connection, in an implemen-
tation, one end that is of the transmission line 211 and
that is connected to the feed source is disposed at an
edge position of the dielectric plate 10. The inner con-
ductor of the feeder cable C is welded to the transmission
line 211. The outer conductor of the feeder cable C is
welded to the first metal structure 22 or the second metal
structure 23. The first metal structure 22 or the second
metal structure 23 is equivalent to a ground of the tapered
slot antenna. That a unit area of the matching part 212
is greater than a unit area of the transmission line 21 may
be understood as that the transmission line 211 is a linear
metal part, the matching part 212 is a sheet metal part,
and a shape of the matching part 212 may be a sector,
a circle, or another shape. A main function of the trans-
mission line 211 is to transmit a current, and a main func-
tion of the matching part 212 is to form a capacitive struc-
ture (an electromagnetic coupling structure) with a metal
structure (namely, a joint of the first metal structure 22
or the second metal structure 23) on a rear side of the
matching part 212, so that a feed signal transmitted by
the microstrip is efficiently coupled and transmitted to the
slot. The narrow-slit end 241 is disposed opposite to an
area that is on the transmission line 211 and that is ad-
jacent to the matching part 212. The tapered slot antenna
20 is fed by coupling between the transmission line 211
and the narrow-slit slot 241. It may be understood that
the transmission line 211 and the narrow-slit slot 241 are
disposed in a cross manner. An area in which the trans-
mission line 211 and the narrow-slit slot 241 intersect is
a coupled feeding position. The cross position may be a
connection position between the transmission line 211
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and the matching part 212, or may be any position on
the transmission line 211.
[0074] A shape of the transmission line 211 may be a
straight line (as shown in FIG. 7), or a shape of the trans-
mission line 211 may be a bent microstrip structure. As
shown in FIG. 12, the transmission line 211 includes a
first segment 2111 and a second segment 2112. The
second segment 2112 is connected between the first
segment 2111 and the matching part 212. An extension
direction of the second segment 2112 is the second di-
rection A2. The first segment 2111 is connected between
the second segment 2112 and one edge of the dielectric
plate 10. An included angle is formed between the first
segment 2111 and the second segment 2112. In the im-
plementation shown in FIG. 12, the included angle is
greater than 90 degrees. It may be understood that a
form of the transmission line 211 may be arranged based
on a specific architecture of the antenna, and another
transmission line (which may be an arc line or a straight
line segment) may alternatively be disposed between the
first segment 2111 and the second segment 2112. A line
width of the transmission line 211 may be understood as
a size perpendicular to an extension direction of the trans-
mission line 211. The extension direction of the trans-
mission line 211 is a direction of extending from one end
of the transmission line 211 to the other end, in other
words, a direction of extending from the feed source to
the matching part 212 along the transmission line 211.
A width of the transmission line 211 may be a single size,
or different positions of the transmission line may have
different widths. Parameters such as a shape and a size
of the matching part 212 and a width and a length of the
transmission line 211 are changed to adjust a bandwidth,
a return loss, and the like of the tapered slot antenna 20.
This can improve radiation performance of the tapered
slot antenna 20.
[0075] In this application, the dipole antenna 30 and
the tapered slot antenna 20 are integrated into one an-
tenna, to implement configuration of different frequency
bands and different polarization directions. In a specific
implementation, the dielectric plate 10 is used as a carrier
of the antenna, and the dipole antenna 30 and the tapered
slot antenna 20 are disposed on the dielectric plate 10
by using a microstrip. As shown in FIG. 6 and FIG. 7, the
dipole antenna 30 and the feeding structure 21 may be
located on a same layer (for example, located on the first
surface S1) of the dielectric plate 10, and the first metal
structure 22 and the second metal structure 23 are lo-
cated on a same layer (for example, located on the sec-
ond surface S2) of the dielectric plate 10.
[0076] As shown in FIG. 13, FIG. 14, FIG. 15, and FIG.
16, FIG. 13 is a side view of the dielectric plate 10, and
shows an architecture in which the dielectric plate 10
includes two substrate layers and three function layers.
FIG. 14, FIG. 15, and FIG. 16 are arrangements of the
three function layers on the dielectric plate 10 respec-
tively. As shown in FIG. 13, the dielectric plate 10 includes
a first substrate layer 11 and a second substrate layer

12. A side that is of the first substrate layer 11 and that
is away from the second substrate layer 12 is a first func-
tion layer. The first function layer includes the feeding
structure 21 and the dipole antenna 30. FIG. 14 shows
an architecture of a plane in which the first function layer
is located. A second function layer is between the first
substrate layer 11 and the second substrate layer 12.
The second function layer includes the first metal struc-
ture 22. FIG. 15 shows an architecture of a plane in which
the second function layer is located. A side that is of the
second substrate layer 12 and that is away from the first
substrate layer 11 is a third function layer. The third func-
tion layer includes the second metal structure 23. FIG.
16 shows an architecture of a plane in which the third
function layer is located. In summary, for the antenna
provided in this application, the first metal structure 22
and the second metal structure 23 may be separately
disposed on different layers of the dielectric plate 10, and
the dipole antenna 30 and the feeding structure 21 may
also be located on different layers of the dielectric plate.
[0077] The first metal structure 22 and the second met-
al structure 23 are equivalent to ground layers of the an-
tenna.
[0078] As shown in FIG. 11, when the first metal struc-
ture 22 and the second metal structure 23 are located at
a same layer, a part of the first metal structure 22 and a
part of the second metal structure 23 are connected as
a whole, and a connection position is located on a side
that is of the matching slot 25 and that is away from the
narrow-slit end 241. It may be understood that, in a man-
ufacturing process, a complete copper layer is disposed
on the dielectric plate 10, and the tapered slot 24 and the
matching slot 25 are manufactured on the copper layer
in an etching manner. However, the etched copper layer
is still in an integrated structure, and the etched copper
layer is divided into the first metal structure 22 and the
second metal structure 23 by the tapered slot 24 and the
matching slot 25.
[0079] FIG. 17 shows that the first metal structure 22
and the second metal structure 23 are located at different
layers of the dielectric plate. The first metal structure 22
is represented by a solid line. The second metal structure
23 is represented by a dashed line. It may be understood
that the first metal structure 22 is located at a visible sur-
face layer, and the second metal structure 23 is located
at an intermediate layer of the dielectric plate and is
blocked. When the first metal structure 22 and the second
metal structure 23 are located at different layers, the first
metal structure 22 and the second metal structure 23
may have a partially overlapping area S. In the imple-
mentation shown in FIG. 17, the partially overlapping ar-
ea S is a rectangular area. The partially overlapping area
S is located on a side that is of the matching slot 25 and
that is away from the narrow-slit end 241. In the overlap-
ping area S, the first metal structure 22 and the second
metal structure 23 may be electrically connected through
a metal hole 13 on the dielectric plate 10.
[0080] In another implementation, FIG. 18 shows that
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the first metal structure 22 and the second metal structure
23 are located at different layers of the dielectric plate.
The first metal structure 22 is represented by a solid line.
The second metal structure 23 is represented by a
dashed line. There is no overlapping area between the
first metal structure 22 and the second metal structure
23. The first metal structure 22 and the second metal
structure 23 are electrically connected through a metal
hole 13 between different layers of the dielectric plate
10. As shown in FIG. 19, the metal hole 13 between the
first metal structure 22 and the second metal structure
23 that do not overlap may be disposed in an oblique
manner at different layers of the dielectric plate 10. "An
oblique manner" is that a relationship between the metal
hole 13 and the dielectric plate 10 is not perpendicular.
One end of the metal hole 13 is located on the first metal
structure 22. The other end of the metal hole 13 is located
on the second metal structure 23. In the substrate layer
of the dielectric plate 10, the metal hole 13 extends in an
oblique manner.
[0081] As shown in FIG. 7 and FIG. 12, the dipole an-
tenna 30 intersects with the tapered slot 24 of the tapered
slot antenna 20, and at an intersection position of the
dipole antenna 30 and the tapered slot 24, coupled feed-
ing is performed on the dipole antenna 30 by using the
tapered slot 24, to excite the dipole antenna 30. A working
frequency of the dipole antenna 30 is a second frequency.
The dipole antenna 30 is an omnidirectional antenna.
The second frequency is lower than a first frequency. For
example, the second frequency is a working frequency
that ranges from 2 GHz to 3 GHz, and the first frequency
is a working frequency that ranges from 5 GHz to 7 GHz.
The intersection position of the dipole antenna 30 and
the tapered slot 24 is in the main feeding area R2 of the
tapered slot antenna 20. An included angle is formed
between an extension direction of the dipole antenna 30
and an extension direction of the tapered slot 24. In a
specific implementation, the extension direction of the
dipole antenna 30 is perpendicular to the extension di-
rection of the tapered slot 24. In other words, the exten-
sion direction of the dipole antenna 30 is the second di-
rection A2, and the extension direction of the tapered slot
24 is the first direction A1. In another implementation,
the extension direction of the dipole antenna 30 may al-
ternatively be deflected relative to the second direction
A2. For example, a preset included angle may be formed
between the extension direction of the dipole antenna 30
and the first direction A1 (where a specific value of the
included angle is not limited, and may be 80 degrees, 70
degrees, or 60 degrees, or may be some angles close
to 90 degrees, for example, 83 degrees and 89 degrees).
[0082] In this implementation, the dipole antenna is dis-
posed in the main feeding area, and the working frequen-
cy of the dipole antenna is different from the working fre-
quency of the tapered slot antenna, to be specific, the
working frequency of the dipole antenna is outside a
working frequency band of the tapered slot antenna, so
that the dipole antenna is disposed without affecting a

radiation feature of the main radiation area. In other
words, in this application, radiation of the dipole antenna
can be excited by the tapered slot antenna, and radiation
performance of the tapered slot antenna can be ensured.
[0083] As shown in FIG. 12, in a specific implementa-
tion, the dipole antenna 30 includes a first radiation sec-
tion 31, a second radiation section 32, and a switch struc-
ture 33 electrically connected between the first radiation
section 31 and the second radiation section 32. The
switch structure 33 intersects with the tapered slot 24.
The switch structure 33 is electrically connected to a con-
trol circuit 100. The control circuit 100 controls the switch
structure 33 to be turned on or off, to switch the antenna
between a first working mode and a second working
mode. The first working mode is a mode in which the
switch structure 33 is turned off. In this mode, the antenna
executes only the tapered slot antenna 20. The second
working mode is a mode in which the switch structure 33
is turned on. In this mode, the antenna simultaneously
executes the tapered slot antenna 20 and the dipole an-
tenna 30.
[0084] The control circuit 100 may be a circuit structure
disposed on a circuit board in the electronic device or an
independent driving component. Alternatively, the con-
trol circuit 100 may be integrated into the dielectric board
as one part of the antenna provided in this application.
[0085] Specifically, the switch structure 33 may be a
diode. The control circuit 100 may perform turn-on and
turn-off control on the switch structure 33 by introducing
a direct current bias voltage into the first radiation section
31 and the second radiation section 32. The first radiation
section 31 may be connected to a positive electrode of
a voltage source, and the second radiation section 32
may be grounded. Alternatively, in an opposite configu-
ration, the first radiation section 31 is grounded, and the
second radiation section 32 is connected to a negative
voltage. Finally, forward bias on the switch structure 33
is implemented.
[0086] The first radiation section 31 and the second
radiation section 32 are symmetrically distributed on two
sides of the switch structure 33. The switch structure 33
crosses the narrow-slit end 241. A joint P5 between the
switch structure 33 and the first radiation section 31 is
located in a range of the first metal structure 22. A joint
P6 between the switch structure 33 and the second ra-
diation section 32 is located in a range of the second
metal structure 23. In this architecture, positions at which
the switch structure 33 is connected to the first radiation
section 31 and the second radiation section 32 overlap
the first metal structure 22 and the second metal structure
23, and are not located in a range of the tapered slot 24.
Current transmission of the tapered slot 24 is not affected,
and signal radiation performance of the tapered slot an-
tenna 20 can be ensured.
[0087] As shown in FIG. 20, in a specific implementa-
tion, the dipole antenna 30 further includes a first patch
34 and a second patch 35. The first patch 34 and the
second patch 35 may be understood as metal sheet
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structures. A length of a radiation arm is increased in the
extension direction of the dipole antenna 30, and a width
of the radiation arm is also increased. The first patch 34
is located at an end that is of the first radiation section
31 and that is away from the second radiation section
32. The first patch 34 is disposed opposite to the first
metal structure 22, to increase capacitive coupling of the
dipole antenna 30. The second patch 35 is located at an
end that is of the second radiation section 32 and that is
away from the first radiation section 31. The second patch
35 is disposed opposite to the second metal structure
23, to increase capacitive coupling of the dipole antenna
30. The first patch 34 and the second patch 35 may co-
exist, or only one of the first patch 34 and the second
patch 35 may be disposed. In this implementation, the
first patch 34 and the second patch 35 are disposed to
ensure an electrical length of the dipole antenna 30 within
a limited size range, and facilitate a miniaturization de-
sign of the antenna. In an implementation shown in FIG.
20, the dipole antenna 30 simultaneously includes the
first radiation section 31, the second radiation section 32,
the switch structure 33, the first patch 34, and the second
patch 35.
[0088] The first patch 34 is disposed at an end of the
first radiation section 31. The second patch 35 is dis-
posed at an end of the second radiation section 32. A
small size of the dipole antenna 30 is implemented by a
capacitive coupling design at the end. It may be under-
stood as that a function of the first patch 34 and the sec-
ond patch 35 is to generate capacitive coupling between
the dipole antenna 30 and the first metal structure 22 and
the second metal structure 23 of the tapered slot antenna
20. Based on capacitive coupling, it can be ensured that
the dipole antenna 30 can still implement a working fre-
quency of the dipole antenna 30 in a small-sized mode.
The first patch is symmetrically distributed in an archi-
tecture centered on an extension line of the first radiation
section. A shape of the first patch may alternatively be
other shapes such as a circle, a triangle, a square, or a
polygon. In a specific implementation, the first patch 34
and the first radiation section 31 form an oar form. In this
application, the first patch 34 and the second patch 35
are respectively configured at an end of the first radiation
section 31 and an end of the second radiation section
32, that is, positions of the first patch 34 and the second
patch 35 are far away from the tapered slot 24, and spe-
cifically, are far away from the narrow-slit end 241 of the
tapered slot 24. In this architecture, impact of the first
patch 34 and the second patch 35 on the tapered slot
antenna 20 can be minimized. In this way, an omnidirec-
tional radiation mode of the dipole antenna is excited on
a premise of ensuring radiation performance of the ta-
pered slot antenna. This application implements an an-
tenna architecture having a dual-band reconfiguration
feature.
[0089] As shown in FIG. 20, specifically, the first patch
34 includes a first part 341 and a second part 342. The
first part 341 is connected to the first radiation section

31. The second part 342 is connected to an end that is
of the first part 341 and that is far away from the first
radiation section 31. The first part 341 is trapezoidal. A
size of an end that is of the first part 341 and that is
connected to the first radiation section 31 is less than a
size of the end that is of the first part 341 and that is
connected to the second part 342. An outer profile of the
second part 342 is arc-shaped. The second patch 35
includes a first part 351 and a second part 352. Specific
structures of the first part 351 and the second part 352
of the second patch 35 are the same as those of the first
part 341 and the second part 342 of the first patch 34.
Details are not described again.
[0090] In another implementation, the dipole antenna
30 may not include the switch structure 33. It may be
understood that the first radiation section 31 is directly
connected to the second radiation section 32. As shown
in FIG. 7, the dipole antenna 30 includes a middle radi-
ation line 310 (equivalent to the first radiation section 31
and the second radiation section 32 in the implementa-
tion shown in FIG. 20) and the first patch 34 and the
second patch 35 (equivalent to the first patch and the
second patch in the implementation shown in FIG. 20)
that are located at two ends of the radiation line 310. In
this implementation, the tapered slot antenna 20 and the
dipole antenna 30 can only be simultaneously activated,
and a function of separately exciting the tapered slot an-
tenna 20 cannot be implemented.
[0091] As shown in FIG. 21, based on the implemen-
tation shown in FIG. 20, in this implementation, the dipole
antenna 30 further includes extension lines 36 and 37.
The extension line 36 is connected to the first radiation
section 31. The extension line 37 is connected to the
second radiation section 32. The extension lines 36 and
37 are configured to increase an electrical length of the
dipole antenna 30. Specific shapes of the extension lines
36 and 37 may be a winding shape, a snake shape, a
sawtooth shape, a wave shape, or the like. Line widths
of the extension lines 36 and 37 are less than a line width
of the first radiation section 31. The dipole antenna 30
may include two extension lines 36 and 37. In other
words, one extension line is configured for each of the
first radiation section 31 and the second radiation section
32. It may be understood that the dipole antenna 30 may
alternatively include only one extension line. For exam-
ple, only one extension line 36 is disposed on the first
radiation section 31, and no extension line is disposed
on the second radiation section 32. In this way, the elec-
trical length of the dipole antenna 30 may also be
changed.
[0092] As shown in FIG. 22, in this implementation, the
dipole antenna 30 includes a strip radiation line 38 and
an extension line 39 connected to the strip radiation line.
There may be one, two, or more extension lines 39. In
the implementation shown in FIG. 22, the dipole antenna
30 includes two extension lines 39. The extension line
39 is configured to increase an electrical length of the
strip radiation line 38.
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[0093] In conclusion, the tapered slot 24 in the tapered
slot antenna 20 provided in this application has a topdown
symmetric form. The narrow-slit end 241 (a feeding po-
sition) of the tapered slot 24 is a long narrow-slit. The
tapered slot 24 is gradually opened from the narrow-slit
end 241 to the wide-mouth end 242, which is similar to
a horn. A part (which may be understood as a narrow
slot close to a feeding end) between the narrow-slit end
241 and the middle position 243 may be considered as
an energy conduction part, to guide radio frequency en-
ergy to be transferred from the feeding structure to a part
of the wide-mouth end 242. The energy conduction part
is concentrated in the main feeding area R2, and com-
pletes conduction of energy from the feeding structure
to a radiation slot. As a tension angle increases, and
when the tension angle reaches a half wavelength, radi-
ation starts to be performed to the outside, and the main
radiation area R1 (mainly located in a right half part of
the tapered slot 24) is formed. Therefore, the main feed-
ing area R2 may be considered as a feeding network of
the main radiation area R1. Design of the main feeding
area R2 does not affect a radiation feature of the main
radiation area R1, especially when an added design part
is outside a working frequency band of the right half ra-
diator. Therefore, the dipole antenna 30 (for example, an
oar conductor architecture with a symmetric upper and
lower structure) is introduced to a back of the main feed-
ing area R2. A size of the dipole antenna 30 is approxi-
mately equal to a half wavelength of a working frequency
band corresponding to a Wi-Fi low frequency 2 GHz. A
dipole antenna covering a Wi-Fi low frequency vertical
polarization feature is implemented, and feeding is im-
plemented by using a coupling function of a tapered slot.
[0094] As shown in FIG. 23 and FIG. 24, the antenna
provided in this application further includes a first addi-
tional antenna 50 and a second additional antenna 60.
The first additional antenna 50 and the second additional
antenna 60 are also disposed on the dielectric plate 10.
In addition, the first additional antenna 50 is disposed on
a periphery of the first metal structure 22, and is located
at an edge that is of the first metal structure 22 and that
is away from the wide-mouth end 242, that is, a position
of the first additional antenna 50 is adjacent to the first
metal structure 22. The second additional antenna 60 is
disposed on a periphery of the second metal structure
23. Similarly, the second additional antenna 60 is located
at an edge that is of the second metal structure 23 and
that is away from the wide-mouth end 242, and the sec-
ond additional antenna 60 is adjacent to the second metal
structure 23. It may be understood that, in an implemen-
tation, the antenna provided in this application may si-
multaneously include the tapered slot antenna 20, the
dipole antenna 30, the first additional antenna 50, and
the second additional antenna 60. In another implemen-
tation, the antenna provided in this application may in-
clude the tapered slot antenna 20, the dipole antenna
30, and the first additional antenna 50 (or the second
additional antenna 60), that is, only one of the first addi-

tional antenna 50 and the second additional antenna 60
may be disposed.
[0095] Specifically, a first area R3 is disposed on the
dielectric plate 10. The first area R3 is located at a corner
position of the first metal structure 22, and the first area
R3 is at an edge that is of the first metal structure 22 and
that is away from the wide-mouth end 242. It may be
understood as that the wide-mouth end 242 is located at
the second edge 12 of the dielectric plate, the first area
R3 is close to the first edge 11 of the dielectric plate 10,
and the first edge 11 and the second edge 12 are dis-
posed opposite to each other. For the tapered slot an-
tenna 20 and the dipole antenna 30, the first area R3 is
an area with less current distribution or no current distri-
bution. Therefore, another antenna disposed in the first
area R3 does not affect radiation efficiency of the tapered
slot antenna and the dipole antenna. Therefore, in this
application, the first additional antenna 50 is disposed in
the first area R3, and the first additional antenna 50 has
an independent feeding structure and an independent
radiation structure. Because the first additional antenna
50 is disposed in the first area R3, regardless of a form
of the feeding structure and the radiation structure of the
first additional antenna 50, radiation efficiency of the ta-
pered slot antenna 20 and the dipole antenna 30 is not
affected. Similarly, a second area R4 also exists at a
corner position of the second metal structure 23. A posi-
tion of the second area R4 is similar to the position of the
first area R3, and is an edge position that is of the second
metal structure 23 and that is away from the wide-mouth
end 242. In a working mode of the tapered slot antenna
20 and the dipole antenna 30, the second area R4 has
less current distribution or no current distribution.
[0096] As shown in FIG. 23 and FIG. 24, the first area
R3 is located at a position of an upper left corner of the
dielectric plate 10, and the second area R4 is located at
a position of a lower left corner of the dielectric plate 10.
As shown in FIG. 24, the first additional antenna 50 in-
cludes a first radiation structure 51 and a first feeding
structure 52. The first radiation structure 51, the feeding
structure 21 of the tapered slot antenna 20, and the dipole
antenna 30 are located at a same layer of the dielectric
plate 10, and are microstrip structures disposed on the
dielectric plate 10. In an implementation, the first addi-
tional antenna 50 may be a LOOP antenna, and a working
frequency of the first additional antenna 50 is 5 GHz. As
shown in FIG. 23, the second additional antenna 60 in-
cludes a second radiation structure 61 and a second
feeding structure 62. The second radiation structure 61,
the first metal structure 22, and the second metal struc-
ture 23 are located at a same layer of the dielectric plate
10, and are microstrip structures disposed on the dielec-
tric plate 10. In an implementation, the second additional
antenna 60 is an IFA antenna, and a working frequency
of the second additional antenna 60 is 2 GHz.
[0097] FIG. 25 is a schematic diagram of an S param-
eter curve of an impedance bandwidth of an antenna
according to an implementation of this application. A ver-
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tical axis is a return loss scale, and -10 dB is an indus-
tryaccepted threshold for measuring port matching. A
horizontal axis indicates a frequency, 1 to 2 indicate a
specific frequency band range that is low-frequency om-
nidirectional, and 3 to 4 indicate a working range in a high
frequency band. It can be learned from FIG. 25 that the
antenna provided in this application combines a tapered
slot antenna whose working frequency ranges from 5
GHz to 6 GHz and a dipole antenna whose working fre-
quency ranges from 2 GHz to 3 GHz, so that radiation
performance of both the tapered slot antenna and the
dipole antenna can be met.
[0098] FIG. 26 is a radiation pattern of an antenna on
different frequencies according to an implementation of
this application. A left diagram is a radiation pattern of a
dipole antenna, and a right diagram is a radiation pattern
of a tapered slot antenna. It can be learned that the dipole
antenna is an omnidirectional antenna and the tapered
slot antenna is a directional antenna.
[0099] FIG. 27A is a current distribution diagram of an
antenna that is provided in this application and that in-
cludes only a tapered slot antenna and does not include
a dipole antenna. In this case, only the tapered slot an-
tenna is excited, and a working frequency is 5.5 GHz.
Currents are mainly distributed at edges of a tapered slot,
to be specific, edges that are of a first metal structure
and a second metal structure and that face the tapered
slot.
[0100] FIG. 27B is a current distribution diagram of an
antenna on a working frequency of a dipole antenna ac-
cording to an implementation of this application. In this
case, only the dipole antenna is excited. A current is
mainly distributed on the dipole antenna. The working
frequency is 2 GHz.
[0101] FIG. 27C is a current distribution diagram of an
antenna on a working frequency of a tapered slot antenna
according to an implementation of this application. In this
case, only the tapered slot antenna is excited. The work-
ing frequency is 5.5 GHz. A current is mainly distributed
at an edge of a tapered slot.
[0102] The foregoing descriptions are merely specific
implementations of this application, but are not intended
to limit the protection scope of this application. Any var-
iation or replacement readily figured out by a person
skilled in the art within the technical scope disclosed in
this application shall fall within the protection scope of
this application. Therefore, the protection scope of this
application shall be subject to the protection scope of the
claims.

Claims

1. An antenna, comprising a tapered slot antenna and
a dipole antenna that have same polarization, where-
in

the tapered slot antenna comprises a feeding

structure, a first metal structure, and a second
metal structure, a tapered slot is formed be-
tween the first metal structure and the second
metal structure, two ends of the tapered slot are
a narrow-slit end and a wide-mouth end, and the
feeding structure is coupled to the narrow-slit
end, to excite the tapered slot antenna to be a
directional antenna; and
the dipole antenna intersects with the tapered
slot, and at an intersection position of the dipole
antenna and the tapered slot, coupled feeding
is performed on the dipole antenna by using the
tapered slot, to excite the dipole antenna to be
an omnidirectional antenna.

2. The antenna according to claim 1, wherein a working
frequency of the tapered slot antenna is higher than
a working frequency of the dipole antenna.

3. The antenna according to claim 1 or 2, wherein the
tapered slot comprises a middle position between
the narrow-slit end and the wide-mouth end, a part
between the narrow-slit end and the middle position
is a main feeding area, a part between the middle
position and the wide-mouth end is a main radiation
area, an intersection position of the dipole antenna
and the tapered slot antenna is in the main feeding
area, and an extension direction of the dipole anten-
na intersects with an extension direction of the ta-
pered slot.

4. The antenna according to claim 3, wherein the ex-
tension direction of the dipole antenna is orthogonal
to the extension direction of the tapered slot.

5. The antenna according to claim 1 or 2, wherein the
dipole antenna comprises a first radiation section, a
second radiation section, and a switch structure elec-
trically connected between the first radiation section
and the second radiation section, the switch struc-
ture intersects with the tapered slot, the switch struc-
ture is electrically connected to a control circuit, and
the control circuit controls the switch structure to be
turned on or off, to switch the antenna between a
first working mode and a second working mode,
wherein the first working mode is that the tapered
slot antenna is independently executed, and the sec-
ond working mode is that functions of the tapered
slot antenna and the dipole antenna are simultane-
ously executed.

6. The antenna according to claim 5, wherein the first
radiation section and the second radiation section
are symmetrically distributed on two sides of the
switch structure.

7. The antenna according to claim 5, wherein the dipole
antenna further comprises a first patch, the first patch

31 32 



EP 4 220 863 A1

18

5

10

15

20

25

30

35

40

45

50

55

is located at an end that is of the first radiation section
and that is away from the second radiation section,
and the first patch and the first metal structure are
disposed in a stacked manner.

8. The antenna according to claim 7, wherein the dipole
antenna further comprises a second patch, the sec-
ond patch is located at an end that is of the second
radiation section and that is away from the first radi-
ation section, and the second patch and the second
metal structure are disposed in a stacked manner.

9. The antenna according to claim 5, wherein the dipole
antenna further comprises an extension line, the ex-
tension line is connected to the first radiation section
and/or the second radiation section, and the exten-
sion line is configured to increase an electrical length
of the dipole antenna.

10. The antenna according to claim 1 or 3, wherein the
dipole antenna comprises a radiation line and a first
patch and a second patch that are respectively lo-
cated at two ends of the radiation line, a central po-
sition of the radiation line is a feeding part of the
dipole antenna, the feeding part intersects with the
tapered slot, and the first patch and the second patch
are configured to increase capacitive coupling of the
dipole antenna.

11. The antenna according to claim 1 or 2, wherein the
dipole antenna comprises a strip radiation line and
an extension line connected to the strip radiation line,
and the extension line is configured to increase an
electrical length of the strip radiation line.

12. The antenna according to claim 1 or 2, wherein the
first metal structure comprises a first edge facing the
second metal structure and a second edge away
from the second metal structure, the second metal
structure comprises a third edge facing the first metal
structure and a fourth edge away from the first metal
structure, the tapered slot is formed between the first
edge and the third edge, a plurality of equal-height
first comb teeth distributed along a first direction are
disposed on the second edge, a plurality of equal-
height second comb teeth distributed along the first
direction are disposed on the fourth edge, and the
first comb tooth and the second comb tooth are con-
figured to improve a gain of the tapered slot antenna.

13. The antenna according to claim 12, wherein both an
electrical length of the first comb tooth and an elec-
trical length of the second comb tooth are a quarter
wavelength corresponding to a center frequency of
the tapered slot antenna, the tapered slot antenna
can be excited to work in a high frequency bandwidth,
the high frequency bandwidth comprises a maximum
working frequency and a minimum working frequen-

cy, and the center frequency is an intermediate value
between the maximum working frequency and the
minimum working frequency.

14. The antenna according to claim 12, wherein a plu-
rality of unequal-height third comb teeth distributed
along the first direction are disposed on the second
edge, a plurality of unequal-height fourth comb teeth
distributed along the first direction are disposed on
the fourth edge, electrical lengths of the third comb
teeth and electrical lengths of the fourth comb teeth
decrease progressively along the first direction, elec-
trical lengths of a third comb tooth and a fourth comb
tooth that are close to the wide-mouth end are the
smallest, and the third comb teeth and the fourth
comb teeth are configured to suppress standing
wave current distribution, on the second edge and
the fourth edge, of energy that is not radiated by the
tapered slot antenna.

15. The antenna according to claim 14, wherein the ta-
pered slot comprises a middle position between the
narrow-slit end and the wide-mouth end, a part be-
tween the narrow-slit end and the middle position is
a main feeding area, a part between the middle po-
sition and the wide-mouth end is a main radiation
area, an intersection position of the dipole antenna
and the tapered slot antenna is in the main feeding
area, and the first comb tooth and the second comb
tooth are symmetrically distributed on two sides of
the main feeding area.

16. The antenna according to claim 15, wherein the third
comb tooth and the fourth comb tooth are symmet-
rically distributed on two sides of the main radiation
area.

17. The antenna according to claim 1 or 2, wherein a
first area is disposed at a periphery of the first metal
structure, the first area is at an edge of the first metal
structure away from the wide-mouth end, and a first
additional antenna is disposed in the first area.

18. The antenna according to claim 17, wherein a sec-
ond area is disposed at a periphery of the second
metal structure, the second area is at an edge of the
second metal structure away from the wide-mouth
end, and a second additional antenna is disposed in
the second area.

19. An electronic device, comprising a radio frequency
circuit and the antenna according to any one of
claims 1 to 18, wherein a feeding structure of the
antenna is electrically connected to the radio fre-
quency circuit.

20. An antenna module, comprising a bracket and the
antenna according to any one of claims 1 to 18 that
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is connected to the bracket.
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