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Description

TECHNICAL FIELD

[0001] This application relates to the field of antenna
technologies, and inparticular, to anantenna, anantenna
module, and an electronic device.

BACKGROUND

[0002] With evolution of Wi-Fi protocols, a quantity of
spatial streams keeps increasing. Currently, a maximum
of 16 spatial streams are supported. This means that a
built-in product at most requires 16 groups of high-per-
formance antennas, and requires that the antennas have
little impact on each other to meet a radiation perfor-
mance requirement of theproduct.Due to factors suchas
appearance, competitiveness, and use habits in home
scenarios, a size and an ID of an existing ONT (Optical
network terminal, optical network terminal) built-in pro-
duct become increasingly small. This means that design
space of a MIMO antenna is actually increasingly limited
when product functions and performance are improved.
[0003] How to design a directional antenna and an
omnidirectional antenna to be integrated to implement
miniaturization is a research and development direction
in the industry.
[0004] DING XIAOXIANG ET AL: "A Compact Unidir-
ectional Ultra-Wideband Circularly Polarized Antenna
Based on Crossed Tapered Slot Radiation Elements"
and US2004/169612A1 disclose antennas that support
both a tapered slot radiation mode and a dipole radiation
mode.

SUMMARY

[0005] Embodiments of this application provide an an-
tenna and an electronic device. A tapered slot antenna
and a folded dipole are integrated into the antenna to
share one feed, and the folded dipole forms a resonant
tank of the tapered slot antenna, to miniaturize the an-
tenna.
[0006] According to a first aspect, an antenna provided
in an implementation of this application includes a ta-
pered slot antenna, a folded dipole, and a feeding struc-
ture.
[0007] The tapered slot antenna includes a first metal
structure and a second metal structure, a tapered slot is
formed between the first metal structure and the second
metal structure, an extension direction of the tapered slot
is a first direction, and two ends of the tapered slot are a
narrow-gap end and a wide-gap end.
[0008] An extension direction of the folded dipole is a
second direction, the second direction intersects with the
first direction, the folded dipole includes a main dipole
and a parasitic dipole that are disposed opposite to each
other, an area between the main dipole and the parasitic
dipole forms internal space of the folded dipole, the main

dipole is located between the parasitic dipole and the
narrow-gap end, themain dipole includes a first stub and
a second stub that are alternately arranged in the second
direction, the first stub is electrically connected to the first
metal structure, and the second stub is electrically con-
nected to the second metal structure, to enable the
internal space of the folded dipole to form a resonant
tank of the tapered slot antenna. That an extension
direction of the folded dipole is a second direction may
be understood as that an extension direction of a main
radiation part of the folded dipole is the second direction.
If the main dipole and the parasitic dipole in the folded
dipole each are in a straight strip shape, an extension
direction of the main dipole and an extension direction of
the parasitic dipole are the second direction, and the two
extension directions may be considered as parallel or
nearly parallel. Themaindipole and theparasitic dipole in
the folded dipole may alternatively be configured to be
wound at two ends, and a snake-shaped line is disposed
between the main dipole and the parasitic dipole. A size
may be reduced, and although awinding part is not in the
seconddirection, and an extension direction of the folded
dipole as a whole may be considered as the second
direction.
[0009] The feeding structure is electrically connected
between the first stub and the second stub, and feeds the
folded dipole and the tapered slot antenna at the same
time, to excite the tapered slot antenna that is a direc-
tional antenna and excite the folded dipole that is an
omnidirectional antenna.
[0010] In this application, the folded dipole and the
tapered slot antenna are integrated together to share
one feed, and perform a dual-antenna function, so that
the antenna can be miniaturized. In addition, radiation
performance of the folded dipole and the tapered slot
antenna can be separately implemented, and the two
antennas further have a complementary function. For
example, the folded dipole is used as a resonant tank
of the tapered slot antenna, helping to tune the tapered
slot antenna.
[0011] In a possible implementation, an operating fre-
quency of the tapered slot antenna is lower than an
operating frequency of the folded dipole. A range of
the operating frequency of the folded dipole is 6 GHz
to 7.125 GHz, and a range of the operating frequency of
the tapered slot antenna is 5.1 GHz to 5.9 GHz. The
tapered slot antenna and the folded dipole in the antenna
provided in this implementation have different operating
frequency ranges, and radiate different signals. This
improves an application scope of the antenna and high-
lights an advantage of a miniaturized antenna.
[0012] The tapered slot may have an axisymmetric
structure. To be specific, the tapered slot is symmetrically
distributed by using a central axis as a center. The first
metal structure and the second metal structure may also
be symmetrically distributed on two sides of the central
axis, andanextensiondirectionof thesymmetryaxismay
beunderstoodas the first direction.Certainly, the tapered
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slot may alternatively have an asymmetric structure. In
general, an extension direction from a central position of
the narrow-gap end of the tapered slot to a central posi-
tion of the wide-gap end of the tapered slot is the first
direction. The first direction and the seconddirectionmay
be orthogonal. Alternatively, an included angle between
the first direction and the second direction may be an
angle less than 90 degrees. In general, the antenna
provided in this application is symmetrically distributed,
and a center of symmetry of the antenna may be the
central axis of the tapered slot. The antenna in such a
symmetric architecture can match better bandwidth.
[0013] In a possible implementation, that, in the first
direction, a gap between the first stub and the second
stub is directly facing the narrow-gap end of the tapered
slotmaybeunderstoodas that anextension direction of a
connection line between amiddle position of the gap and
a middle position of the narrow-gap end is the first direc-
tion. For the gap and the narrow-gap end, a size of the
gap and a size of the narrow-gap end in the second
direction are widths, and the width of the gap may be
greater than the width of the narrow-gap end.
[0014] In a possible implementation, a connection line
between an inner wall of the gap and an inner wall of the
narrow-gap end is in a smooth transition state, and may
be open and extended in a horn shape. In this way, a size
changes gradually from the narrow-gap end to the gap,
and then to the internal space of the folded dipole. Such a
design helps the folded dipole serve as the resonant tank
to feed and tune the tapered slot antenna.
[0015] The first stub and the first metal structure jointly
form a first spacing area having a first opening, and the
first opening is located at an end that is of the first spacing
area and that is away from the tapered slot. The second
stub and the secondmetal structure jointly forma second
spacing area having a second opening, and the second
opening is located at an end that is of the second spacing
area and that is away from the tapered slot. A size of the
first spacing area is smaller than a size of the second
spacing area, because a size in which the first stub
extends in the first direction is greater than a size inwhich
the second stub extends in the first direction. That is, an
area of the first stub part is wide. The wide area is
reserved for configuring the feeding structure.
[0016] In a possible implementation, the first stub in-
cludes a first connection part, the first connection part is
connected to the first metal structure, the second stub
includes a second connection part, the second connec-
tion part is connected to the second metal structure, and
in the first direction, a size in which the first connection
part extends is greater than a size in which the second
connection part extends. In this application, the feeding
structure may be installed on the first connection part by
using a size design of the first connection part.
[0017] In a possible implementation, the first connec-
tion part is provided with a through hole, the feeding
structure includes an inner conductor and an external
conductor, the feeding structure passes through the

through hole, the external conductor is electrically con-
nected to the first connection part, and the inner con-
ductor is electrically connected to the second stub. The
feeding structure is a feeding cable, and a feeding man-
ner provided in this application is simple and easy to
implement. In this application, feeding by using a micro-
strip is not required.Themicrostripaffectsa radiationsize
of the folded dipole and a radiation size of the tapered slot
antenna, and occupies carrier board area. Feeding by
usingamanner inwhich the feeding cable is connected to
the first connection part does not affect radiation perfor-
mance of the folded dipole and the tapered slot antenna.
[0018] In a possible implementation, the first metal
structure includes a first microstrip and a first comb
structure, the first microstrip includes a first edge facing
the tapered slot and a second edge away from the
tapered slot, the first comb structure is connected to
the second edge and extends from the second edge to
a direction away from the first edge, and an electrical
length of the first comb structure is a quarter wavelength
of an operating frequency of the tapered slot antenna.
The electrical length of the first comb structure may be
understood as, in the second direction, a distance from
one end that is of the first comb structure and that is away
from the second edge to the position of the central axis of
the tapered slot. The second direction is perpendicular to
the central axis of the tapered slot. The first metal struc-
tureof the taperedslot antenna in theantennaprovided in
this application is different from a large-area metal struc-
ture of a conventional tapered slot antenna. The micro-
strip and the first comb structure are combined to form a
discrete comb hollow-out architecture. This not only en-
sures the radiation performance of the tapered slot an-
tenna, but also helps improve electromagnetic wave
penetration of an antenna body (which refers to the
tapered slot antenna). Therefore, the radiation perfor-
mance of the folded dipole can also be ensured.
[0019] In a possible implementation, the second metal
structure includes a second microstrip and a second
comb structure, the second microstrip includes a third
edge facing the tapered slot and a fourth edge away from
the tapered slot, the second comb structure is connected
to the fourth edge and extends from the fourth edge to a
direction away from the third edge, and an electrical
length of the second comb structure is the quarter wa-
velength of the operating frequency of the tapered slot
antenna. The electrical length of the second comb struc-
ture may be understood as, in the second direction, a
distance froman end that is of the second comb structure
and that is away from the fourth edge to theposition of the
central axis of the tapered slot. The second direction is
perpendicular to the central axis of the tapered slot. The
first comb structure and the second comb structure are
symmetrically distributed on two sides of the tapered slot.
In this implementation, performance of the antenna is
optimized by using symmetrical distribution of the first
comb structure and the second comb structure.
[0020] In a possible implementation, there are at least
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two first comb structures and at least two second comb
structures, the at least two first comb structures are
unequal in length and are alternately disposed, the first
comb structure closer to the wide-gap end has a larger
length, the at least two second comb structures are
unequal in length and are alternately disposed, and the
second comb structure closer to the wide-gap end has a
larger length. In the antenna architecture provided in this
implementation, a discrete comb hollow-out architecture
with a gradient size is used to penetrate an electromag-
netic wave signal, reduce an effective scattering area of
the antenna body, provide stability of electromagnetic
wave transmission, and reduce mutual impact between
a plurality of antennas.
[0021] In a possible implementation, the tapered slot
antenna can be excited to operate in a high frequency
bandwidth, the high frequency bandwidth includes a
maximumoperating frequency and aminimumoperating
frequency, an electrical length of the first comb structure
adjacent to thenarrow-gapend isaquarterwavelengthof
the maximum operating frequency of the tapered slot
antenna, and an electrical length of the first comb struc-
ture adjacent to thewide-gapend is a quarterwavelength
of the minimum operating frequency of the tapered slot
antenna. The first comb structure with the electrical
length of the quarter wavelength has a radiation char-
acteristic similar to that of a monopole. This can improve
a gain of the tapered slot antenna.
[0022] In a possible implementation, the first comb
structure includes a first comb tooth located at a position
of the wide-gap end, the second comb structure includes
a second comb tooth located at a position of thewide-gap
end, and a distancebetween anend part that is of the first
comb tooth and that is away from the first microstrip and
an end part that is of the second comb tooth and that is
away from the second microstrip is a half wavelength of
the operating frequency of the tapered slot antenna. In
this implementation, a size of the first microstrip at the
wide-gap end is smaller than the half wavelength, and a
function of the tapered slot antenna cannot be implemen-
ted. However, the first comb tooth and the second comb
tooth are combined with the microstrip to form a basic
architectureof the taperedslot antenna, adesign inwhich
the distance between the end part that is of the first comb
tooth and that is away from the firstmicrostrip and theend
part that is of thesecondcomb toothand that is away from
the second microstrip is the half wavelength of the oper-
ating frequency of the tapered slot antenna can meet a
radiation requirement of the tapered slot antenna. In an
aspect, the first comb tooth and the second comb tooth
form the main radiation part of the tapered slot antenna.
In another aspect, the first comb tooth and the second
comb tooth, serving as tooth-shaped structures, may
form a similar monopole architecture, to improve a gain
of the tapered slot antenna.
[0023] In a possible implementation, the main dipole
includes a first body and a first winding section and a
secondwinding section that are separately locatedat two

ends of the first body, the first body includes the first stub
and the second stub, and the parasitic dipole includes a
second body and a third winding section and a fourth
winding section that are separately located at two ends of
the second body, the folded dipole further includes a first
winding line connected between the first winding section
and the third winding section and a second winding line
connected between the second winding section and the
fourth winding section, and the first winding line and the
secondwinding line are disposed opposite to each other.
An objective of this implementation is to miniaturize the
folded dipole. In an aspect, a size of themain dipole in the
second direction may be reduced by using a structure in
which the first winding section and the second winding
section are located at two ends of the first body. Similarly,
a size of the parasitic dipole in the second direction may
be reduced by using a structure inwhich the third winding
section and the fourth winding section are separately
located at two ends of the second body. In another
aspect, the first winding line and the second winding line
are configured to form a radiation-free inductive load, to
reduce the size of the folded dipole.
[0024] In a possible implementation, a first spacing is
formed between the first winding section and the third
winding section, a second spacing is formed between the
second winding section and the fourth winding section,
and the first winding line and the second winding line are
located between the first spacing and the second spa-
cing. In other words, a vertical projection of the first
winding line and a vertical projection of the second wind-
ing line on the first body are located inside the first body.
This architecture helps design a small size of the folded
dipole.
[0025] In a possible implementation, in the second
direction, a maximum size of the folded dipole is smaller
than or equal to a maximum size of the tapered slot
antenna. In this application, a maximum size of the
antenna in the second direction is limited to a size in
which the folded dipole extends in the second direction.
The tapered slot antenna is disposed within a size range
limited by the folded dipole in the second direction. This
helps miniaturize the antenna.
[0026] In a possible implementation, the antenna
further includes a parasitic element, and the parasitic
element is located on a side that is of the tapered slot
antenna and that is away from the folded dipole, for
improving a gain of the tapered slot antenna. Specifically,
that the parasitic element is in a straight strip shape may
be understood as that a length size of the parasitic ele-
ment is close to a dipole antenna at a corresponding
operating frequency, and an extension direction of the
parasitic element is the second direction. The tapered
slot antennacanbeexcited tooperate in ahigh frequency
bandwidth, the high frequency bandwidth includes a high
frequency band and a low frequency band, and when the
tapered slot antenna operates in an operating condition
of the low frequency band, the parasitic element is con-
figured to enhance a radiated electromagnetic wave of
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the tapered slot antenna on the low frequency band, or
when the tapered slot antenna operates in an operating
condition of the high frequency band, the parasitic ele-
ment configured to reflect a radiated electromagnetic
wave of the tapered slot antenna on the high frequency
band. The tapered slot antenna provided in this applica-
tion is a directional antenna having a broadband and a
high gain characteristic, and enhances an antenna radia-
tion capability on the high frequency band. For example,
the tapered slot antenna may perform coverage on a 5
GHz frequencyband, ormayperformcascadedbackhaul
on a Sub‑7 GHz frequency band (where the cascaded
backhaulmainlymeans that data or video traffic fromone
device to another device is transmitted to a next-level
gateway in a wireless manner).
[0027] Specifically, theparasitic elementextends in the
second direction in a straight line shape, and the second
direction is perpendicular to the first direction. The para-
sitic element is in a symmetric structure by using the
central axis of the tapered slot as a center. A vertical
projection of the parasitic element at the wide-gap end of
the tapered slot antenna is located within a range of the
opening end. To be specific, vertical distances between
two ends of the parasitic element and the central axis of
the tapered slot are both less than vertical distances
between two ends of the opening end and the central
axis of the tapered slot.
[0028] In a possible implementation, the high fre-
quency bandwidth includes a maximum operating fre-
quency and a minimum operating frequency, and an
electrical length of the parasitic element is smaller than
or equal to a half wavelength of a radiated electromag-
netic wave of the tapered slot antenna at the minimum
operating frequency, and is greater than a half wave-
length of a radiated electromagnetic wave of the tapered
slot antenna at the maximum operating frequency.
[0029] In a possible implementation, a spacing be-
tween the parasitic element and the wide-gap end is a
quarter wavelength of an electromagnetic wave of the
tapered slot antenna on a frequency band in which the
parasitic element effectively acts on the tapered slot
antenna.
[0030] In a possible implementation, there are at least
two parasitic elements, and the at least two parasitic
elements are alternately arranged in sequence along
the first direction, and a spacing between adjacent para-
sitic elements is the quarter wavelength of the electro-
magnetic wave of the tapered slot antenna on the fre-
quency band in which the parasitic element effectively
acts on the tapered slot antenna.
[0031] In this application, the parasitic element is
added in the first direction to enhance a gain of the
tapered slot antenna on a specific frequency band, so
that capability radiation has better directivity. The elec-
trical lengthof theparasitic element is set, to bespecific, a
length of the parasitic element is slightly smaller than a
half wavelength corresponding to a specific frequency, to
enhanceadirection function of anelectromagneticwave.

Specifically, this application is mainly designed based on
a low frequency enhancement gain. Therefore, for a
length and a spacing of the parasitic element, refer to
an operating wavelength corresponding to the tapered
slot antenna in a low frequency band range. It may be
understood that, under a condition of keeping a same
spacing progressive, when a quantity of parasitic ele-
ments is set to a plurality, a direction function may be
enhanced. In a high frequency band range, because the
electrical length of the parasitic element is excessively
long, theparasitic element servesasa reflectionparasitic
element, so that single-beam radiation becomes a multi-
beam radiation in a reverse direction. Finally, such char-
acteristic causes the entire tapered slot antenna to pre-
sent different radiationeffects on twosub-bandsof awide
frequency band: a high frequency sub-band and a low
frequency sub-band. This characteristic well matches a
differentiated application requirement of a current Wi-Fi
frequency band for different spectra.
[0032] In a possible implementation, the antenna in-
cludes a dielectric plate for bearing the tapered slot
antenna and the folded dipole, and the tapered slot
antenna and the folded dipole are disposed on a same
surface. In this implementation, ametal part of the folded
dipole and a metal part of the tapered slot antenna are
disposed on a same surface of the dielectric plate. The
surfacemaybea surface of the dielectric plate, ormaybe
a middle layer of the dielectric plate.
[0033] In an implementation, the tapered slot antenna
and the folded dipole are disposed on a front side of the
dielectric plate, the feeding structure passes through the
dielectric plate from a back side of the dielectric plate. An
external conductor of the feeding structure is electrically
connected to the first stub, for example, electrically con-
nected in a welding manner. An inner conductor is elec-
trically connected to thesecondstub.Specifically, thefirst
stub and the first metal structure are connected to each
other as a whole to form a floor of the antenna, and the
external conductor of the feeding structure is electrically
connected to the first stub forgrounding.Thesecondstub
and the second metal structure are connected to each
other as a whole. The inner conductor is electrically
connected to the second stub. A feeding coplanar wa-
veguide structure is formed at a joint between the first
stub and the second stub. The feeding coplanar wave-
guide structure is fed by using the feeding structure.
[0034] In a possible implementation, the antenna in-
cludes a dielectric plate for bearing the tapered slot
antenna and the folded dipole, and the antenna is dis-
tributed on different surfaces of the dielectric plate. For
example, an example in which the antenna is distributed
on two surfaces of the dielectric plate is used. That the
dielectric plate includes a first surface and a second
surface that are disposed in a stacked manner may
include at least the following several specific implemen-
tations:
[0035] In a possible implementation, the second metal
structure, the secondstub, thesecondwinding line, apart
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of the parasitic dipole, and the parasitic element are
located on the first surface. The first metal structure,
the first stub, the first winding line, and the other part of
the parasitic dipole are located on the second surface.
The parasitic dipole located on the first surface and the
parasitic dipole located on the second surface are elec-
trically connected by using a metal via on the dielectric
plate.
[0036] In a possible implementation, the parasitic di-
pole is located on the first surface. The main dipole
(including the first stub and the second stub), the first
metal structure, the second metal structure, and the
parasitic element are located on the second surface.
The parasitic dipole and the main dipole are electrically
connected by using a metal via on the dielectric plate.
[0037] In a possible implementation, the folded dipole
and the tapered slot antenna are located on the first
surface, and the parasitic element is located on the
second surface. In this implementation, the first surface
and the second surface do not need to be electrically
connected.
[0038] This application may further include the follow-
ing specific implementation. For example, the tapered
slot antenna is located on the first surface, and the folded
dipole is located on the second surface. It may be under-
stood that the tapered slot antenna and the folded dipole
mayalternatively bedistributedon threeormore layers. If
electrical connection is required between the folded di-
pole and the tapered slot antenna that do not share the
same surface, the electrical connection may be imple-
mented by using a metal via between dielectric sub-
strates.
[0039] According to a second aspect, this application
provides an electronic device, including a radio fre-
quency circuit and an antenna according to any imple-
mentation of the first aspect. The feeding structure of the
antenna is electrically connected to the radio frequency
circuit.
[0040] According to a third aspect, this application
further provides an antenna module, including a support
and an antenna that is connected to the support. The
antenna is theantennaprovided inany implementationof
the first aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0041]

FIG. 1 is a schematic application diagram of an
electronic device that includes an antenna and that
is used as a home gateway in a home gateway
system according to this application;
FIG. 2 is a schematic diagram of a specific applica-
tion scenarioof anelectronic device (which isahome
gateway) according to this application;
FIG. 3 is a three-dimensional diagram of an electro-
nic device according to an implementation of this
application;

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 removing a support
for installing an antenna from the electronic device
shown in FIG. 4, and mainly represents a position
relationship between an antenna and a board in the
electronic device;
FIG. 6 is a schematic diagram of an antenna dis-
tributed on a surface of a dielectric plate according to
an implementation of this application;
FIG. 7 and FIG. 8 are schematic side views of a
dielectric plate in two directions;
FIG. 9 is a schematic diagram of an antenna accord-
ing to an implementation of this application;
FIG. 10 is a schematic diagram of an antenna ac-
cording to an implementation of this application;
FIG. 11 is a schematic diagram of an antenna ac-
cording to an implementation of this application;
FIG. 12 is a schematic diagram of an antenna ac-
cording to an implementation of this application;
FIG. 13 is a schematic diagram of an antenna ac-
cording to an implementation of this application;
FIG. 14 is a schematic diagram of an antenna ac-
cording to an implementation of this application;
FIG. 15 is a schematic diagram of an antenna ac-
cording to an implementation of this application;
FIG. 16 andFIG. 17eachare a schematic diagramof
distribution of an antenna on two surfaces of a di-
electric plate according to an implementation of this
application;
FIG. 18 andFIG. 19eachare a schematic diagramof
distribution of an antenna on two surfaces of a di-
electric plate according to another implementation of
this application;
FIG. 20 andFIG. 21eachare a schematic diagramof
distribution of an antenna on two surfaces of a di-
electric plate according to another implementation of
this application;
FIG. 22 is a curve diagram of an S parameter of an
antenna according to an implementation of this ap-
plication; and
FIG. 23 is schematic radiationpatternsof anantenna
at four different operating frequencies (which are
separately 5.5 GHz, 5.9 GHz, 6.5 GHz, and 7
GHz) according to an implementation of this applica-
tion.

DESCRIPTION OF EMBODIMENTS

[0042] For ease of understanding, the following ex-
plains and describes related technical terms used in
embodiments of this application.
[0043] A home gateway is a network device located
inside amodern home. A function of the homegateway 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 de-
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vices to communicate with each other. In a word, the
home gateway is a bridge that enables a plurality of
intelligent devices in the home to be connected to each
other and enables a home network to be connected to an
external network. From a technical perspective, the
home gateway implements bridging/routing, protocol
conversion, and address management and conversion
inside the homeand from inside to outside, and functions
as a firewall and provides a possible Video over IP (VoIP)
service.
[0044] A wireless AP (AP, access point, a wireless
access point, a session point, or an access bridge) is a
widely-usedname, and is not only a purewireless access
point (AP), but also a general term for devices such as
wireless routers (including a wireless gateway and a
wireless bridge). The wireless AP access point supports
a 2.4 GHz wireless application, and sensitivity complies
with the 802.11n standard. The wireless AP access point
uses dual-channel radio frequency for outputting, with
maximum output power of 600 milliwatts for each chan-
nel, and can deploy wireless coverage in a large area by
using a wireless distribution system (point-to-point and
point-to-multipoint bridging). The wireless AP access
point is a necessary wireless AP device for wireless
network development in hotels.
[0045] A multiple-input multiple-output (Multi-input
Multi-output, MIMO) system is an abstract mathematical
model used for describing amulti-antenna wireless com-
munication system. The multiple-input multiple-output
system may transmit signals independently by using a
plurality of antennas at a transmitting end, and receive
and restore original information by using a plurality of
antennas at a receiving end. The technology was first
proposed by Marconi in 1908. Marconi uses a plurality of
antennas to suppress channel fading (fading). Based on
a quantity of antennas at a transmitting end and a receiv-
ing end, compared with a common single-input single-
output (Single-Input Single-Output, SISO) system, the
multi-antenna technology such as the MIMO includes
"smart antennas", to be specific, a single-input multi-
ple-output (Single-Input Multi-Output, SIMO) system
and a multiple-input single-output (Multiple-Input Sin-
gle-Output, MISO) system.
[0046] An omnidirectional antenna radiates 360 de-
grees evenly in a horizontal pattern, that is, non-direc-
tionality. In a vertical pattern, the omnidirectional antenna
is represented asa beamwith a specificwidth.Generally,
a small lobe width indicates a large gain. In a mobile
communication system, the omnidirectional antenna is
generally used for a suburban areawith a large coverage
range.
[0047] Horizontal polarization means that a vibration
direction of an electromagnetic wave is horizontal. A
polarized wave whose polarization plane is perpendicu-
lar to a normal plane of the earth is referred to as a
horizontal polarized wave. An electric field direction of
the horizontal polarized wave is parallel to the earth.
[0048] Vertical polarization means that an electric field

vector vibrates in a fixed plane along a fixed direction. In
this case, the electromagnetic wave is polarized. The
plane including theelectric fieldvectorE is referred toasa
polarization plane. Polarization in microwave remote
sensing, includes horizontal polarization or vertical po-
larization. When the electric field vector of the electro-
magnetic wave is parallel to an incident plane of a beam,
the polarization is referred to as vertical polarization that
is represented by V.
[0049] The following describes embodiments of this
applicationwith reference to theaccompanying drawings
in embodiments of this application.
[0050] FIG. 1 is a schematic application diagram of an
electronic device that includes an antenna and that is
used as a home gateway in a home gateway system
according to thisapplication. Inan implementationshown
inFIG. 1, theelectronic deviceprovided in this application
is a home gateway. The home gateway is connected
betweenanoptical line terminationanda terminal device.
The optical line termination is connected to a wide area
network (Internet). The optical line termination obtains a
signal from the wide area network (Internet), and trans-
mits the signal to the home gateway. Then, an antenna
disposed in the home gateway transmits the signal to
each terminal device. The home gateway includes a
digital module, a radio frequency module, and an anten-
na. The digital module is connected between the optical
line termination and the radio frequency module. The
radio frequency module is configured to send a radio
frequency signal to the antenna. With development of
home intelligence, various intelligent 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 example, there may be an
antenna1, anantenna2,anantenna3, anantenna4,and
an antenna 5. The antenna 1 may be a low frequency
antenna. For example, 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 fre-
quency antenna may be a 5 GHz antenna or a 6 GHz
antenna. In another implementation, the antenna may
have another configuration. For example, there may be
two or more low frequency antennas, and there may be
one or two or more high frequency antennas.
[0051] In an implementation, the terminal devicesmay
include a smartphone, a smart home (for example, an air
conditioner, an electric fan, a washing machine, or a
refrigerator), a smart television, and smart security pro-
tection (for example, a camera). The smartphonemay 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, the antenna 1 and the
antenna 2 each provide a signal for the smartphone. The
antenna 3 provides a signal for the smart home. For the
smart home, a user may check and control, by using a
smart home gateway system platform, a status of a
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remote smart homeappliance, a lighting system, a power
supply system, and the like by using a mobile phone, a
PC, and the like. The antenna 4 provides a signal for the
smart television, and the user may alternatively remotely
control the smart television by using the terminal device.
The smart television may have a function of a web tele-
vision, or may have a function of a video conference. The
antenna 5 provides a signal for the smart security protec-
tion, and a smart video security protection system may
include functions such as fire prevention, theft preven-
tion, leakage prevention, and remote management. The
user may use a mobile phone or the Internet to remotely
check and configure a home security system. In addition,
the user may remotely monitor a home internal environ-
ment. If an exception is detected, the security system
may notify the user by making a call, sending a short
message, or sending an email.
[0052] In this application, antennas with different oper-
ating frequencies may be integrated, omnidirectional
radiation of the low frequency antenna can be implemen-
ted, and a directional gain of the high frequency antenna
canbe implemented. For example, the antenna 1 and the
antenna 4 are integrated. The antenna 1 provides a
signal for a low frequency operating frequency of the
smartphone. The smartphone may appear at any posi-
tion in the home. The antenna 1 needs omnidirectional
radiation. The antenna 4 needs to provide a signal for the
smart television. Usually, the smart television is fixed at a
position in the home. The antenna 4 needs directional
radiation to ensure signal strength.
[0053] FIG. 2 is a schematic diagram of a specific
application scenario of an electronic device 100 (which
is a home gateway) according to this application. As
shown in FIG. 2, in a specific home scenario, different
roomsona samefloor requireWi-Fi signals, and different
floors also have Wi-Fi signal requirements. The home
gateway 100 includes different antennas. Therefore,
horizontal omnidirectional radiation canbe implemented.
To be specific, radiation to the different rooms on the
same floor can be implemented, to meet Wi-Fi signal
requirements of different rooms on the same floor. In
addition, vertical through-building radiation can further
be implemented, tomeet theWi-Fi signal requirements of
the different floors. In FIG. 2, an ellipse marked as A
represents that an antenna has a capability of horizontal
polarization omnidirectional radiation, an ellipse marked
as B represents that an antenna has a capability of
horizontal polarization directional radiation, and an el-
lipse marked as C represents that an antenna has a
capability of vertical polarization radiation and can radi-
ate a signal vertically through a building.
[0054] The antenna provided in this application can
integrate two antennas, to implement omnidirectional
radiation and a directional gain in a same polarization
direction, or integrate a plurality of antennas. To be
specific, omnidirectional radiation and the directional
gain in a same polarization direction can be ensured,
and radiation in another polarization direction, for exam-

ple, omnidirectional radiation and a directional gain in
vertical polarization and radiation in horizontal polariza-
tion, can further be implemented.
[0055] FIG. 3, FIG. 4, and FIG. 5 each are a schematic
diagram of an electronic device 100 according to an
implementation of this application. The electronic device
100 may be a home gateway, or may be another electro-
nicdevice, suchasawirelessAP,ahomehotspot, orCPE
(Customer Premise Equipment, customer premise
equipment).
[0056] Refer to FIG. 3. An example in which the elec-
tronic device 100 is a home gateway is used. The elec-
tronic device 100 includes a housing 1001. The housing
1001 may be in a barrel 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 a top part 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 provided to facilitate signal radiation of the antenna in
the electronic device 100 and ventilation and heat dis-
sipation inside the electronic device 100.
[0057] With reference to FIG. 3 and FIG. 4, based on
FIG. 3, FIG. 4 is a schematic diagram of removing the
housing 1001 from theelectronic device 100according to
this application. A board 1004 is disposed in the electro-
nic device 100. An antenna 1000 provided in an imple-
mentation 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 circuit
10041 is electrically connected to a feeding part of the
antenna 1000, and the radio frequency circuit 10041
receives and sends signals by using the antenna 1000.
The board 1004 and the antenna 1000 are disposed
inside the housing 1001. The board 1004 is vertically
disposed to help dissipate heat of the board 1004. A base
1005 for securing the board 1004 is disposed in the
housing 1001. The board 1004 is connected to the base
1005. A structure 1006 for providing heat conduction and
heat dissipation for the board 1004, for example, a metal
heat sink, a vapor chamber, aheat tube, andanother heat
conduction 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 a bottom part of the electronic
device 100. The heat-conducting and heat-dissipating
structure 1006 is upright on the base 1005. The two
boards 1004 are separately located on two opposite
sides of the heat-conducting and heat-dissipating struc-
ture 1006. In other words, the heat-conducting and heat-
dissipating structure 1006 is sandwiched between the
two boards 1004. In this way, the heat-conducting and
heat-dissipating structure 1006 can dissipate heat for the
two boards 1004 at the same time, and that the boards
are close to the housing 1001 is ensured. This helps
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dissipate heat of the boards 1004.
[0058] The antenna 1000 may be disposed on a top
part of the board 1004 to ensure radiation performance of
the antenna 1000. Specifically, as shown in FIG. 4, the
antenna 1000may be installed on a support 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
support 1007. The support 1007 is provided with an air
duct 10071, and the air duct 10071 communicatewith the
through hole 1003 on the top cover 1002, to implement
ventilationandheat dissipation. TheantennamoduleR is
located on a top part of the board 1004 and the heat-
conducting and heat-dissipating structure 1006, in other
words, in a top area close to the housing 1001, and is
located on an inner side of the top cover 1002. The air
duct 10071 and the through hole 1003 are configured to
implement ventilation between the heat-conducting and
heat-dissipating structure 1006 and outside of the elec-
tronic device 100, to improve a heat dissipation effect. In
the implementation shown in FIG. 4, a dielectric plate on
which the antenna 1000 (having a tapered antenna ar-
chitecture) is located is placed approximately horizon-
tally, and theantenna is horizontally polarized. If a vertical
polarized antenna is required in a specific application
scenario, the electronic device 100maybe changed from
vertical type to horizontal, and an opening of a tapered
slot of a tapered antenna of the antenna is provided
upward in a vertical direction. In another implementation,
the antenna 1000 may alternatively be disposed at an-
otherposition in theelectronicdevice.Asshown inFIG.5,
a vertical support in an electronic device, to be specific, a
part located between two boards 1004, an antenna 1000
is disposed on the support, and an opening of a tapered
slot of the antenna is provided upward in a vertical
direction.
[0059] A housing 1001 may be made of a plastic ma-
terial asawhole, or apart of thehousing1001 ismadeofa
metal material, and a part of the housing 1001 is made of
a plasticmaterial (or a non-shieldingmaterial). Themetal
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 component or another heat emit-
ting element is disposed on the board 1004. When the
board 1004 operates, heat may be conducted to the
housing 1001 by using a heat conduction structure,
and heat dissipation may be improved by using the
housing 1001 for assisting heat dissipation. Therefore,
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, and the plastic material does not
interfere and shield a signal of the antenna 1000. This
helps ensure radiation performance of the antenna 1000.
[0060] In this application, a tapered slot antenna (Ta-
pered slot antenna, TSA) and a folded dipole are inte-
grated into one antenna to share one feed. It may alter-

natively be understood as that the tapered slot antenna is
fed by using the folded dipole. This improves an applica-
tion scope of the antenna, so that the antenna can im-
plement omnidirectional radiation of the folded dipole,
and can also implement directional radiation of the ta-
pered slot antenna. The antenna provided in this applica-
tion can well match a requirement of an ONT (Optical
network terminal, optical network terminal) on a Wi-Fi
antenna design (for example, more antennas are dis-
posed in limited space, andmore areas can be covered),
and satisfy a strategy of a home network Wi-Fi antenna
design (to be specific, high-performanceWi-Fi coverage
capabilities at different frequencies). In an implementa-
tion, polarization of the tapered slot antenna and the
folded dipole in this application is the same. For example,
both the tapered slot antenna and the folded dipole may
be vertically polarized (where the tapered slot antenna
and the folded dipole may be horizontally polarized by
changing a placement angle). The tapered slot antenna
may be a directional antenna of a first frequency, the
folded dipole may be an omnidirectional antenna of a
second frequency, and the first frequency is lower than
the second frequency. A range of an operating frequency
of the folded dipole is 6GHz to 7.125GHz, and a range of
an operating frequency of the tapered slot antenna is 5.1
GHz to 5.9GHz. The tapered slot antenna and the folded
dipole in the antenna provided in this implementation
have different operating frequency ranges, and radiate
different signals. This improves the application scope of
the antenna and highlights an advantage of a miniatur-
ized antenna.
[0061] Refer to FIG. 6, FIG. 7, and FIG. 8. In an im-
plementation, an antenna provided in this application is
disposed on a dielectric plate 10. The dielectric plate 10
may also be considered as a part of the antenna. In other
words, it may be understood as that the antenna includes
the dielectric plate 10. The dielectric plate 10may be any
insulating substrate such as 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,
formed by press-fitting plates of two different materials.
The dielectric plate 10 may have a single-layer plate
structure, or may have a two-layer plate structure or a
multi-layer plate structure. The antenna provided in this
application is in amicrostrip antenna architecture formed
on a dielectric plate. The microstrip antenna architecture
has the following advantages: a small section, a light
weight, being conformal to a carrier (which refers to the
dielectric plate), and easy integration with an active
component (for example, a radio frequency circuit, a filter
circuit, or a signal amplification circuit).
[0062] FIG. 6 is a schematic diagram of an antenna
distributed on a surface of the dielectric plate 10 accord-
ing to an implementation of this application. FIG. 7 and
FIG. 8 are schematic side views of the dielectric plate in
two directions. The antenna includes a tapered slot an-
tenna 20, a folded dipole 30, and a feeding structure 40.
Two opposite ends of the tapered slot antenna are a
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radiation end and a feeding end. As shown in FIG. 6, a
radiation direction of the tapered slot antenna 20 is right-
ward, a right end of the tapered slot antenna 20 is the
radiation end, and correspondingly, a left end of the
tapered slot antenna 20 is the feeding end. The folded
dipole 30 is connected to the feeding end of the tapered
slot antenna 20, and may be used as a resonant tank of
the tapered slot antenna 20. The feeding structure 40
feeds the folded dipole 30 and excites the tapered slot
antenna 20 at the same time. In this application, the
folded dipole 30 and the tapered slot antenna 20 are
integrated to share one feed and perform a dual-antenna
function, so that the antenna can be miniaturized. In
addition, radiation performance of the folded dipole 30
and the tapered slot antenna 20 can be separately im-
plemented, and the two antennas further have a com-
plementary function. For example, in this application, the
folded dipole 30 is disposed at the feeding end of the
tapered slot antenna 20. The folded dipole 30 can not
only perform a radiation function of the folded dipole 30,
but also form the resonant tank of the tapered slot anten-
na 20, and has a tuning function for the radiation perfor-
mance of the tapered slot antenna 20. In this application,
functions of the folded dipole 30 are extended, so that the
folded dipole 30 has two functions (to be specific, per-
forming radiation of the folded dipole 30 and forming a
resonant structure of the tapered slot antenna).
[0063] A basic architecture of the tapered slot antenna
20 is as follows. The tapered slot antenna 20 includes a
firstmetal structure21andasecondmetal structure22.A
tapered slot 24 is formedbetween the firstmetal structure
21 and the second metal structure 22. An extension
direction of the tapered slot 24 is a first direction A1.
Twoendsof the tapered slot 24areanarrow-gapend241
and a wide-gap end 242. The folded dipole 30 is con-
nected to thenarrow-gapend241and is locatedonaside
that is of the narrow-gap end 241 and that is away from
the wide-gap end 242. In this implementation, the ta-
pered slot 24 may have an axisymmetric structure. To be
specific, the tapered slot 24 is symmetrically distributed
by using a central axis C1 as a center. The first metal
structure 21 and the second metal structure 22 may also
be symmetrically distributed on two sides of the central
axis C1, and an extension direction of the symmetry axis
C1 is the first direction A1. Certainly, the tapered slot 24
may alternatively have an asymmetric structure. For
example, the first metal structure 21 and the second
metal structure 22 have different shapes or sizes. In
general, an extension direction from a central position
of the narrow-gap end 241 of the tapered slot 24 to a
central position of the wide-gap end 242 of the tapered
slot 24 is the first direction A1. The dielectric plate 10 is
approximately rectangular, and a direction of a long side
of the dielectric plate 10 is the first direction A1.
[0064] Aspecific structure of the firstmetal structure21
and a specific structure of the second metal structure 22
may have a plurality of different forms. For example, FIG.
6, FIG. 9, FIG. 10, FIG. 11, and FIG. 12 schematically

describe several different implementations of the first
metal structure 21 and the second metal structure 22.
[0065] As shown in FIG. 6, the first metal structure 21
includes a first microstrip 211 and a first comb structure
212. The first microstrip 211 includes a first edge 2111
facing the tapered slot 24 and a second edge 2112 away
from the tapered slot. Thefirstmicrostrip 211maybe inan
arc line shape, or the first microstrip 211 includes a
straight line and an arc line. A line width of the first
microstrip 211 is a vertical distance between the first
edge 2111 and the second edge 2112. In this application,
the line width of the first microstrip 211 may be set to be
the same at all positions from the narrow-gap end 241 to
the wide-gap end 242. Alternatively, the line width
changes gradually from the narrow-gap end 241 to the
wide-gap end 242. Alternatively, from the narrow-gap
end 241 to the wide-gap end 242, a line width of a part
of the first microstrip is the same, and a line width of the
other part of the first microstrip changes gradually. A
specific shape of the first microstrip 211 is not limited in
this application. The first comb structure 212 is con-
nected to the second edge 2112 and extends from the
second edge 2112 to a direction away from the first edge
2111. An extension direction of the first comb structure
212 is a second direction. The second direction may be
perpendicular to the first direction, or may form an in-
cluded angle less than 90 degrees relative to the first
direction. The extension direction of the first comb struc-
ture 212 shown in FIG. 6 is perpendicular to the first
direction A1. It may be understood that, in the implemen-
tation shown inFIG.6, thefirst combstructure212may tilt
leftward or rightward by a specific angle.
[0066] In an implementation shown in FIG. 6, there are
two first comb structures 212, and the two first comb
structures 212 are separately close to the narrow-gap
end 241 and the wide-gap end 242. In another imple-
mentation, there may be one, three, or more first comb
structures 212. Each first comb structure 212 includes
twofirst comb teeth 2121. Itmaybeunderstood that there
may be one, three, or more first comb teeth in each first
comb structure 212. This is not limited in this application.
In the implementation shown in FIG. 6, extension direc-
tions of the two first comb structures 212 are the same,
both are the second direction A2, and are perpendicular
to the first direction A1. This architecture is easy to be
manufactured froma perspective ofmanufacturingwork,
and facilitateseasyadjustment of aphysical parameter of
an antenna from perspectives of antenna tuning, band-
width configuration, and directivity pattern control. In
another implementation, different first comb structures
212 may have different extension directions. For exam-
ple, one of the first comb structures 212 in the implemen-
tation shown in FIG. 6 may tilt leftward or rightward by a
specific angle.
[0067] In the implementation shown inFIG. 6, eachfirst
comb tooth 2121 is in a straight line shape. It may be
understood that, in another implementation, each first
comb tooth 2121 may alternatively be in a curve shape,
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for example, in a C shape or an S shape.
[0068] The first metal structure 21 of the tapered slot
antenna 20 in the antenna provided in this application is
different from a large-area metal structure of a conven-
tional tapered slot antenna. That the first microstrip 211
and the first comb structure 212 are combined may also
be understood as that a part of materials is removed from
the conventional large-area metal structure, to form a
hollow-out structure, in other words, to form a discrete
comb hollow-out structure. This not only ensures the
radiation performance of the tapered slot antenna 20,
but also helps improve electromagnetic wave penetra-
tion of an antenna body (which refers to the tapered slot
antenna). Therefore, the radiation performance of the
folded dipole 30 is also ensured. An electrical length of
the first comb structure 212 is a quarter wavelength of an
operating frequency of the tapered slot antenna 20. The
electrical length of the first comb structure 212 may be
understood as, in the second direction A2, a distance
from one end that is of the first comb structure 212 and
that is away from the second edge 2112 to a position of
the central axis C1 of the tapered slot 24. The second
direction A2 is perpendicular to the central axis C1 of the
tapered slot 24. The electrical length of the first comb
structure 212 is configured to be the quarter wavelength,
so that the first comb structure 212 can form amonopole
antenna architecture, to radiate redundant energy of the
tapered slot antenna 20. This can improve the radiation
performance of the tapered slot antenna. This may be
understood as that the tapered slot antenna 20 radiates
an electromagnetic wave mainly at a position of an edge
of the tapered slot 24. However, inevitably, a part of
currents diffuse outward along the first metal structure
21. In other words, a part of currents flow to the first comb
structure. In this application, the first comb structure is
designed to have the electrical length of the quarter
wavelength of the operating frequency of the tapered
slot antenna, so that the first comb structure can radiate
this part of currents. This enhances a signal radiation
capability of the tapered slot antenna.
[0069] In the implementation shown in FIG. 6, a struc-
ture of the second metal structure 22 and a structure of
the first metal structure 21 are the same. The second
metal structure22 includesasecondmicrostrip221anda
second comb structure 222. The second microstrip 221
includes a third edge 2211 facing the tapered slot 24 and
a fourth edge 2212 away from the tapered slot 24. The
second comb structure 222 is connected to the fourth
edge 2212 and extends from the fourth edge 2212 to a
direction away from the third edge 2211. An electrical
length of the second comb structure 222 is the quarter
wavelength of the operating frequency of the tapered slot
antenna 20. The electrical length of the second comb
structure 222 may be understood as, in the second
direction, a distance from an end that is of the second
comb structure 222 and that is away from the fourth edge
2212 to the position of the central axis C1 of the tapered
slot 24. The second direction A2 is perpendicular to the

central axis C1 of the tapered slot 24. Each second comb
structure 222 includes a second comb tooth 2221, and
there may be one, two, or more second comb teeth 2221
in each second comb structure 222. A specific structure
of the second comb structure 222and a specific structure
of the first comb structure 212 may be the same. For
details, refer to the foregoing descriptions of the first
comb structure 212. Details are not described again.
[0070] The antenna provided in this application is gen-
erally ina symmetric distributionarchitecture. Thecentral
axis C1 of the tapered slot 24 may be considered as a
center of symmetry. In other words, the tapered slot
antenna 20 may be in a symmetric distribution architec-
ture by using the central axis C1 as a center. For the
folded dipole 30, a part of a feeding structure of the folded
dipole 30 is in an asymmetric architecture. The first comb
structure 212 and the second comb structure 222 are
symmetrically distributed on two sides of the tapered slot
24. In this implementation, the first comb structure 212
and the second comb structure 222 are symmetrically
distributed. This helps optimize performance of the an-
tenna.
[0071] Refer to the implementation shown in FIG. 6.
When there are at least two first comb structures and at
least two second comb structures, the at least two first
comb structures are not equal in length and are alter-
nately disposed, and the first comb structure closer to the
wide-gap end has a larger length. Similarly, the at least
two second comb structures are not equal in length and
are alternately disposed, and the second comb structure
closer to the wide-gap end has a larger length. FIG. 6
schematically shows two first comb structures and two
second comb structures that are respectively close to the
narrow-gap end and a wide-gap end. It may be under-
stood that, at least one first comb structure having a
different electrical length may be disposed between the
two first comb structures. Similarly, at least one second
comb structure having a different electrical length may
also be disposed between the two second comb struc-
tures. In the antenna architecture provided in this imple-
mentation, a discrete combhollow-out architecturewith a
gradient size is used to penetrate an electromagnetic
wave signal, and provide stability of electromagnetic
wave transmission. The tapered slot antenna can be
excited to operate in a high frequency bandwidth, the
high frequency bandwidth includes a maximum operat-
ing frequency and a minimum operating frequency, an
electrical length of the first comb structure adjacent to the
narrow-gap end is a quarter wavelength of the maximum
operating frequency of the tapered slot antenna, and an
electrical length of the first comb structure adjacent to the
wide-gap end is a quarter wavelength of the minimum
operating frequency of the tapered slot antenna. The first
comb structure with the electrical length of the quarter
wavelength hasa radiation characteristic similar to that of
a monopole. This can improve a gain of the tapered slot
antenna. In this implementation, the first comb structure
and the second comb structure of different sizes are
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disposed, so that gains of the tapered slot antenna at
different operating frequencies can be met.
[0072] In a possible implementation, the first comb
structure 212 includes a first comb tooth 2121A located
at a position of the wide-gap end 242, and the second
comb structure 222 includes a second comb tooth 2221A
located at a position of the wide-gap end 242. A distance
D1 between an end part that is of the first comb tooth
2121A and that is away from the first microstrip 211 and
an end part that is of the second comb tooth 2221A and
that is away from the second microstrip 221 is a half
wavelength of the operating frequency of the tapered slot
antenna 20. In this implementation, a size of the first
microstrip and a size of the second microstrip at the
wide-gap end are smaller than the half wavelength. As
shown in FIG. 6, at the wide-gap end, an end part of the
first microstrip is correspondingly disposed at a position
of a root part of the first comb tooth 2121A, and an end
part of the secondmicrostrip is correspondingly disposed
at a position of a root part of the second comb tooth
2221A. A distance between the end part 211A of the first
microstrip 211 and the end part 221A of the second
microstrip 221 is less than the half wavelength of the
operating frequency of the tapered slot antenna20, and a
function of the tapered slot antenna 20 cannot be im-
plemented. However, the first comb tooth 2121A and the
second comb tooth 2221A are combined with the first
microstrip 211 and the second microstrip 221 to form the
basic architecture of the tapered slot antenna 20. In other
words, a design in which the distance between the end
part that is of the first comb tooth 2121A and that is away
from the first microstrip 211 and the end part that is of the
second comb tooth 2221A and that is away from the
second microstrip 221 is the half wavelength of the
operating frequency of the tapered slot antenna 20 can
meet a radiation requirement of the tapered slot antenna
20. In an aspect, the first comb tooth 2121A located at the
position of the wide-gap end 242 and the second comb
tooth 2221A located at the position of the wide-gap end
242 formamain radiation part of the tapered slot antenna
20. In another aspect, the first comb tooth 2121A and the
second comb tooth 2221A, serving as tooth-shaped
structures, may form a similar monopole architecture.
Therefore, the gain of the tapered slot antenna 20 can be
improved.
[0073] In the implementation shown in FIG. 6, the end
part 211A of the first microstrip 211 is located on a side
that is of the first comb tooth 2121A and that is away from
the foldeddipole 30. Itmaybeunderstoodas that: there is
a specific distance between a position of the first micro-
strip 211correspondingly connected to the root part of the
first comb tooth 2121A and the end part 211A. Similarly,
the end part 221A of the secondmicrostrip 221 is located
on a side that is of the second comb tooth 2221A and that
is away from the folded dipole 30, and there is a specific
distance between a position of the secondmicrostrip 221
correspondingly connected to the root part of the second
comb tooth 2221A and the end part 221A. In this imple-

mentation, a design in which the end part 211A of the first
microstrip 211 protrudes relative to the first comb tooth
2121A, and the end part 221A of the second microstrip
221 protrudes relative to the second comb tooth 2221A
can be used to adjust current distribution at an opening
end. This improves radiation efficiency of the tapered slot
antenna.
[0074] FIG. 9 schematically describes an antenna pro-
vided in an implementation of this application. A specific
structure of a first metal structure 21 and a specific
structure of a second metal structure 22 are different
from those in the implementation shown in FIG. 6. Spe-
cifically, a position of an end part 211A of a first microstrip
211 and a position of an end part 221A of a second
microstrip 221 are different from those in FIG. 6. In an
implementation shown in FIG. 9, the end part 211A of the
firstmicrostrip 211 is connected to a position of a root part
of a first comb tooth 2121A, and the end part 211A of the
first microstrip 211 forms a smooth transition connection
at a position of the root part of the first comb tooth 2121A.
Similarly, the end part 221A of the secondmicrostrip 221
is connected to a position of a root part of the second
comb tooth 2221A, and the end part 221A of the second
microstrip 221 forms a smooth transition connection at a
position of the root part of the second comb tooth 2221A.
In this implementation, the first comb tooth 2121A is
formed by extending along a second direction at the
position of the end part 211A of the first microstrip 211,
and the secondcomb tooth2221A is formedbyextending
along a second direction at the position of the end part
221A of the second microstrip 221. An extension direc-
tion of the first comb tooth 2121A and an extension
direction of the second comb tooth 2221A are opposite
and collinear, to form a symmetrical distribution architec-
ture.
[0075] FIG. 10 schematically describes an antenna
provided in an implementation of this application. A spe-
cific structure of a first metal structure 21 and a specific
structure of a secondmetal structure22aredifferent from
those in the implementation shown in FIG. 6. Specifically,
a quantity of first comb structures 212 and a quantity of
second comb structures 222 are different from those in
FIG. 6. In an implementation shown in FIG. 10, the first
metal structure 21 includes one first comb structure 212,
and the first comb structure 212 is disposed close to a
wide-gap end 242. The second metal structure 22 in-
cludes one second comb structure 222, and the second
combstructure222 is disposedclose to thewide-gapend
242.
[0076] FIG. 11 schematically describes an antenna
provided in an implementation of this application. A spe-
cific structure of a first metal structure 21 and a specific
structure of a secondmetal structure22aredifferent from
the implementation shown in FIG. 6. In an implementa-
tion shown in FIG. 11, the firstmetal structure 21 includes
only a first microstrip 211 and does not include a first
comb structure, and the second metal structure 22 in-
cludes only a secondmicrostrip 221 and does not include
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asecondcombstructure.Astructureof thefirstmicrostrip
211 and a structure of the second microstrip 221 are
different from that of the first microstrip and that of the
secondmicrostrip in the implementation shown in FIG. 6.
In this implementation, at a position of an opening end
242. A distance D1 between an end part of the first
microstrip 211 and an end part of the second microstrip
221 is a half wavelength of an operating frequency of a
tapered slot antenna 20. It may be understood as that, in
the antenna provided in this application, the first metal
structure and the second metal structure of the tapered
slot antenna may include a single microstrip, and no
comb structure is disposed. Radiation performance of
the tapered slot antenna and radiation performance of a
folded dipole can also be ensured.
[0077] FIG. 12 schematically describes an antenna
provided in an implementation of this application. A spe-
cific structure of a first metal structure 21 and a specific
structure of a secondmetal structure22aredifferent from
those in the implementation shown in FIG. 6. In the
implementation shown inFIG. 12, the firstmetal structure
21and the secondmetal structure22arenot structuresof
microstrips, but structures of metal patches with large
area. The first metal structure 21 includes an inner edge
213 and an external edge 214 that are disposed opposite
to each other. The secondmetal structure 22 includes an
inner edge 223 and an external edge 224 that are dis-
posed opposite to each other. A tapered slot 24 is formed
between the inner edge 213 of the first metal structure 21
and the inner edge 223 of the secondmetal structure 22.
The first metal structure 21 includes a first end 215
connected to a folded dipole 30 and a second end 216
away from the folded dipole 30. The second metal struc-
ture 22 includes a first end 225 connected to the folded
dipole 30 and a second end 226 away from the folded
dipole 30.Asize inwhich the first end215of thefirstmetal
structure 21 extends in a second direction is smaller than
a size in which the second end 216 of the first metal
structure 21 extends in the second direction. Similarly, a
size in which the first end 225 of the second metal
structure 22 extends in the second direction is also
smaller than a size in which the second end 226 of the
second metal structure 22 extends in the second direc-
tion. A narrow-gap end 241 of the tapered slot 24 is
formed between the first end 215 of the first metal struc-
ture 21 and the first end 225of the secondmetal structure
22. A wide-gap end 242 of the tapered slot 24 is formed
between the second end 216 of the first metal structure
21 and the second end 226 of the secondmetal structure
22. A first spacing area R1 is formed between the first
metal structure 21 and the folded dipole 30. Second
spacing area R2 is formed between the second metal
structure 22 and the folded dipole 30. The first spacing
areaR1 and the second spacing areaR2 are disposed to
help ensure a structure form and radiation performance
of the folded dipole 30, andmay be used as a hollow area
between a tapered slot antenna and the folded dipole 30.
This can ensure that an electromagnetic wave signal

radiated by the folded dipole 30 can pass through the
tapered slot antenna 20, to form omnidirectional radia-
tion.
[0078] In the implementations shown in FIG. 6, FIG. 9
toFIG. 12, the foldeddipole 30 in theantenna has a same
architecture. The following uses the implementation
shown in FIG. 12 as an example to describe a structure
of the folded dipole 30 in detail.
[0079] Refer to FIG. 12. An extension direction of the
folded dipole 30 is the second direction A2, and the
second direction A2 intersects with a first direction A1
(where the second direction A2 and the first direction A1
may be orthogonal or may form an included angle less
than 90 degrees). That an extension direction of the
folded dipole 30 is the second direction may be under-
stood as that an extension direction of a main radiation
part of the folded dipole is the second direction. If a main
dipole and a parasitic dipole in the folded dipole each are
in a straight strip shape, an extension direction of the
main dipole and an extension direction of the parasitic
dipole are the second direction, and the two extension
directions may be considered as parallel or nearly par-
allel. Themaindipoleand theparasitic dipole in the folded
dipolemayalternatively be configured tobewoundat two
ends, and a snake-shaped line is disposed between the
main dipole and the parasitic dipole. A size may be
reduced, and although awinding part is not in the second
direction, and an extension direction of the folded dipole
as a whole may be considered as the second direction.
[0080] The folded dipole 30 includes a main dipole 31
and a parasitic dipole 32 that are disposed opposite to
each other. An area between the main dipole 31 and the
parasitic dipole 32 forms internal space of the folded
dipole 30. The main dipole 31 is located between the
parasitic dipole32and thenarrow-gapend241.Themain
dipole 31 includes a first body 311, and a first winding
section 312 and a second winding section 313 that are
separately located at two ends of the first body 311. The
first body 311 includes a first stub 3111 and a second stub
3112. The first stub 3111 and the second stub 3112 are
alternately arranged in the second direction, and a gap is
formed between the first stub 3111 and the second stub
3112. Theparasitic dipole 32 includes a secondbody 321
and a third winding section 322 and a fourth winding
section 323 that are separately located at two ends of
the second body 321. The folded dipole 30 further in-
cludes a first winding line 33 connected between the first
windingsection312and the thirdwindingsection322and
a second winding line 34 connected between the second
winding section 313 and the fourth winding section 323.
The first winding line 33 and the second winding line 34
are disposed opposite to each other. In this implementa-
tion, two ends of the main dipole 31 and two ends of the
parasitic dipole 32arewound, so that the foldeddipole 30
can be miniaturized. In an aspect, a size of the main
dipole 31 in the second direction A2 may be reduced by
using a structure in which the first winding section 312
and thesecondwindingsection313are locatedat the two
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ends of the first body 311. Similarly, a size of the parasitic
dipole 32 in the second direction A2 may be reduced by
using a structure in which the third winding section 322
and the fourth winding section 323 are located at the two
ends of the second body 321. In another aspect, the first
winding line 33 and the second winding line 34 are
configured to form radiation-free inductive load to reduce
the size of the folded dipole 30.
[0081] A first spacing 35 is formed between the first
winding section 312 and the third winding section 322. A
second spacing 36 is formed between the second wind-
ing section 313 and the fourth winding section 323. The
first winding line 33 and the second winding line 34 are
located between the first spacing 35 and the second
spacing 36. In other words, a vertical projection of the
firstwinding line 33andavertical projectionof the second
winding line 34 on the first body 311are located inside the
first body 311. In such an architecture, the first winding
part line 33 and the second winding line 34 form a con-
cave architecture. This facilitates a design of a small size
of the folded dipole 30. It may be understood that, when a
size in theseconddirectionA2 isallowed, thefirstwinding
part line 33 and/or the second winding line 34 may alter-
natively form a convex architecture. Specifically, the first
winding part line 33 and the first body 311 are separately
located on two sides of the first winding section 312
(where in the implementation shown in FIG. 12, the first
windingpart line 33and the first body311are locatedona
same side of the first winding section 312).
[0082] Refer to FIG. 12. The first stub 3111 is electri-
cally connected to the first metal structure 21, and the
second stub 3112 is electrically connected to the second
metal structure 22, to enable the internal space of the
foldeddipole30 to forma resonant tankof the taperedslot
antenna 20. In the first direction A1, that a gap 37 be-
tween the first stub 3111 and the second stub 3112
directly faces the narrow-gap end 241 of the tapered slot
24may be understood as that an extension direction of a
connection line between a middle position of the gap 37
and a middle position of the narrow-gap end 241 is the
first direction A1. For the gap 37 and the narrow-gap end
241, a size of the gap 37 anda size of the narrow-gapend
241 in the second direction A2 are widths. The width of
the gap 37 may be greater than the width of the narrow-
gap end 241. In a possible implementation, a connection
line between an inner wall of the gap 37 and an inner wall
of the narrow-gap end 241 is in a smooth transition state,
and may be open and extended in a horn shape. In this
way, a size changes gradually from the narrow-gap end
241 to the gap 37, and then to the internal space of the
foldeddipole 30.Suchadesignhelps the foldeddipole 30
serve as the resonant tank to feed and tune the tapered
slot antenna 20.
[0083] In a possible implementation, the first stub 3111
includes a first connection part 38, and the first connec-
tion part 38 is connected to the first metal structure 21.
The second stub 3112 includes a second connection part
39, and the secondconnectionpart 39 is connected to the

second metal structure 22. Both the first connection part
38 and the second connection part 39 are adjacent to the
narrow-gap end 241. In the first direction A1, a size in
which the first connection part 38 extends is greater than
a size in which the second connection part 39 extends. In
thisway, the first stub 3111and the firstmetal structure 21
jointly form the first spacing area R1 having a first open-
ing,and thefirst opening is locatedatoneend that is of the
first spacing area R1 and that is away from the tapered
slot 24. The second stub 3112 and the second metal
structure 22 jointly form the second spacing area R2
having a second opening, and the second opening is
located at an end that is of the second spacing area R2
and that is away from the tapered slot 24.Asizeof the first
spacing area R1 is smaller than a size of the second
spacing areaR2. In this implementation, a part of the first
stub 3111 is widened. The widened area is reserved for
configuring a feeding structure. To be specific, the feed-
ing structure may be installed on the first connection part
38 by using adesign of the size of the first connection part
38.
[0084] Refer to FIG. 12, FIG. 7, and FIG. 8. In a pos-
sible implementation, the first connection part 38 is pro-
vided with a through hole 381. The feeding structure 40
includesan inner conductor 41andanexternal conductor
42. The feeding structure 40 passes through the through
hole 381 (specifically, the external conductor 42 passes
through the throughhole 381). Theexternal conductor 42
is electrically connected to the first stub3111 (specifically,
electrically connected to the first connection part 38) after
passing through the through hole 381. The inner con-
ductor 41 is electrically connected to the second stub
3112 across the gap 37. The feeding structure 40may be
a feeding cable, and a feeding manner provided in this
application is simple and easy to implement. In this
application, feeding by using a microstrip is not required.
Themicrostrip affects a radiation size of the folded dipole
30anda radiationsizeof the taperedslot antenna20, and
occupies carrier board area. Feeding by using a manner
in which the feeding cable is connected to the first con-
nection part does not affect radiation performance of the
folded dipole 30 and the tapered slot antenna 20. The
external conductor 42 of the feeding structure 40 is con-
figured to be grounded, and the inner conductor 41 is
configured to transmit a signal. For the tapered slot
antenna 20, the first metal structure 21 is the ground of
the antenna in this application, an electrical potential of
the second metal structure 22 and an electrical potential
of the first metal structure 21 are different. The second
metal structure 22 is electrically connected to the inner
conductor 41. For the folded dipole 30, the first stub 3111
is electrically connected to the external conductor 42 of
the feeding structure 40, the first stub 3111 is grounded,
and the second stub 3112 is electrically connected to the
inner conductor 41. Therefore, in the folded dipole 30 of
the antenna provided in this application, an electrical
potential of the second stub 3112 and an electrical po-
tential of the first stub 3111 are different.
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[0085] In another implementation, if a size in the sec-
ond direction A2 is allowed, the main dipole 31 and the
parasitic dipole 32 eachmay alternatively be disposed in
a straight strip shape. In other words, two ends of the
main dipole 31 and two ends of the parasitic dipole 32 are
not wound. In this way, the size of the folded dipole 30 in
the first direction A1may be saved. Correspondingly, the
first winding line 33 and the second winding line 34 in the
folded dipole 30 may alternatively be replaced by a
transmission line in a straight line shape. As shown in
FIG. 13, a folded dipole 30 in an implementation shown in
FIG. 13 is in a simpler form, is in a rectangular structure,
and is formed by using connected straight strip micro-
strips.
[0086] In this application, a feeding structure 40 is
electrically connected between a first stub 3111 and a
second stub 3112, and feeds the folded dipole 30 and a
tapered slot antenna 20 at the same time, to excite the
tapered slot antenna 20 that is a directional antenna and
excite the folded dipole 30 that is an omnidirectional
antenna.
[0087] In a possible implementation, an operating fre-
quency of the tapered slot antenna 20 is lower than an
operating frequency of the folded dipole 30. A range of
theoperating frequencyof the foldeddipole30 is6GHz to
7.125GHz, and a range of the operating frequency of the
tapered slot antenna 20 is 5.1 GHz to 5.9 GHz. The
tapered slot antenna 20 and the folded dipole 30 in the
antenna provided in this implementation have different
operating frequency ranges, and radiate different sig-
nals. This improves an application scope of the antenna
and highlights an advantage of a miniaturized antenna.
[0088] In the implementationsshown inFIG.6andFIG.
9 to FIG. 13, in the second direction A2, a maximum size
of the folded dipole 30 is smaller than or equal to a
maximum size of the tapered slot antenna 20. In this
application, amaximumsize of the antenna in the second
direction A2 is limited to a size in which the folded dipole
30 extends in the second direction A2. The tapered slot
antenna 20 is disposed within a size range limited by the
folded dipole 30 in the second direction A2. This helps
miniaturize the antenna.
[0089] Refer to FIG. 14. In a possible implementation,
an antenna further includes a parasitic element 50. The
parasitic element 50 is located on a side that is of a
tapered slot antenna 20 and that is away from a folded
dipole 30, for improvingagain of the tapered slot antenna
20. Specifically, the parasitic element 50 is a dipole
antenna, and an extension direction of the parasitic ele-
ment 50 is a second direction A2. Specifically, the para-
sitic element 50 extends in the second direction A2 in a
straight line shape, and the second direction A2 is per-
pendicular to a first directionA1. Theparasitic element 50
is in a symmetric structure by using a central axis C1 of a
tapered slot 24 asa center. That anelectrical lengthof the
parasitic element 50 is smaller than an electrical length of
a wide-gap end 242may be understood as that a vertical
projection of the parasitic element 50 at the opening end

242 of the tapered slot antenna 20 is located within a
range of the opening end 242. To be specific, vertical
distances between two ends of the parasitic element 50
and the central axisC1of the taperedslot 24areboth less
than vertical distances between two ends of the opening
end 242 and the central axis C1 of the tapered slot 24.
[0090] The tapered slot antenna 20 can be excited to
operate in a high frequency bandwidth. The high fre-
quency bandwidth includes a high frequency band and
a low frequency band. The parasitic element 50 is con-
figured to enhance a radiated electromagnetic wave of
the tapered slot antenna 20 on the low frequency band,
and the parasitic element 50 is configured to reflect a
radiated electromagnetic wave of the tapered slot anten-
na 20 on the high frequency band. The high frequency
bandwidth includes amaximumoperating frequency and
a minimum operating frequency. An electrical length of
the parasitic element 50 is smaller than or equal to a half
wavelength of a radiated electromagnetic wave of the
tapered slot antenna 20 at the minimum operating fre-
quency, and is greater than a half wavelength of a ra-
diated electromagnetic wave of the tapered slot antenna
20 at the maximum operating frequency. A spacing be-
tween the parasitic element 50 and thewide-gap end242
is a quarter wavelength of an electromagnetic wave on a
frequency band in which the parasitic element 50 effec-
tively acts on the tapered slot antenna 20.
[0091] Refer to FIG. 15. In a possible implementation,
there are at least two parasitic elements 50 (where three
parasitic elements 50 are included in the implementation
shown in FIG. 15). The at least two parasitic elements 50
are alternately arranged along a first direction A1. A
spacing D2 between the parasitic element 50 closest
to a wide-gap end 242 and the wide-gap end 242 is a
quarter wavelength of an electromagnetic wave on a
frequency band in which the parasitic element 50 effec-
tively acts on a tapered slot antenna 20. A spacing
between adjacent parasitic elements 50 may alterna-
tively be D2. In other words, the spacing between the
adjacent parasitic elements 50 may alternatively be a
quarter wavelength of the electromagnetic wave on the
frequency band in which the parasitic element 50 acts on
the tapered slot antenna 20.
[0092] In this application, the parasitic element 50 is
added in the first direction A1, to enhance a gain of the
tapered slot antenna 20 on a specific frequency band, so
that energy radiation of the tapered slot antenna 20 has
better directivity. An electrical length of the parasitic ele-
ment 50 is set, to be specific, a length of the parasitic
element 50 is slightly smaller than a half wavelength
corresponding to a specific frequency, to enhance a
direction function of an electromagnetic wave. Specifi-
cally, this application is mainly designed based on a low
frequencyenhancement gain. Therefore, for a lengthand
a spacing of the parasitic element 50, refer to an operat-
ing wavelength corresponding to the tapered slot anten-
na in a low frequency band range. It may be understood
that, under a condition of keeping a same spacing pro-

5

10

15

20

25

30

35

40

45

50

55



17

29 EP 4 216 367 B1 30

gressive, when a quantity of parasitic elements 50 is set
to a plurality, a direction function may be enhanced. In a
high frequency band range, because the electrical length
of the parasitic element is excessively long, the parasitic
element serves as a reflection parasitic element 50, so
that single-beam radiation becomes a multi-beam radia-
tion in a reverse direction. Finally, such characteristic
causes the entire tapered slot antenna 20 to present
different radiation effects on two sub-bands of a wide
frequency band: a high frequency sub-band and a low
frequency sub-band. This characteristic well matches a
differentiated application requirement of a current Wi-Fi
frequency band for different spectra.
[0093] In summary, the antenna provided in this appli-
cationmaybedisposedonasurfaceof thedielectric plate
10. In the implementations shown in FIG. 6 and FIG. 9 to
FIG. 15, the tapered slot antenna, the folded dipole, and
the parasitic element are all located on a same surface of
the dielectric plate 10. For example, the tapered slot
antenna 20 and the folded dipole 30 are disposed on a
front side of the dielectric plate 10. The feeding structure
40passes through thedielectric plate 10 fromaback side
of the dielectric plate 10. The external conductor 42 of the
feeding structure 40 is electrically connected to the first
stub 3111, for example, electrically connected in a weld-
ing manner. The inner conductor 41 is electrically con-
nected to the second stub 3112. Specifically, the first stub
3111 and the first metal structure 21 are connected to
each other as a whole to form a floor of the antenna. The
external conductor 42 of the feeding structure 40 is
electrically connected to the first stub 3111 for grounding.
The second stub 3112 and the secondmetal structure 22
are connected to each other as a whole. The inner con-
ductor 41 is electrically connected to the second stub
3112. A feeding coplanar waveguide structure is formed
at a joint between the first stub 3111 and the second stub
3112. The feeding coplanarwaveguide structure is fed by
using the feeding structure 40.
[0094] In another possible implementation, the anten-
na may be distributed on different surfaces of the di-
electric plate 10. For example, an example in which
theantenna is distributed on two surfacesof the dielectric
plate 10 is used. Refer to FIG. 16 to FIG. 17, FIG. 18 to
FIG. 19, and FIG. 20 to FIG. 21. The dielectric plate 10
includes a first surface S1 and a second surface S2 that
are disposed in a stacked manner.
[0095] As shown in FIG. 16 and FIG. 17, a second
metal structure 22, a second stub3112, a secondwinding
line 34, a part of a parasitic dipole 32, and a parasitic
element 50 are located on the first surface S1. A first
metal structure 21, a first stub3111, a firstwinding line 33,
and the other part of the parasitic dipole 32 are located on
the second surfaceS2. Theparasitic dipole 32 locatedon
the first surface S1 and the parasitic dipole 32 located on
the second surface S2 are electrically connected by
using a metal via on the dielectric plate 10.
[0096] As shown in FIG. 18 and FIG. 19, a parasitic
dipole 32 is located on the first surface S1. A main dipole

31 (including a first stub 3111 and a second stub 3112), a
first metal structure 21, a second metal structure 22, and
a parasitic element 50 are located on the second surface
S2. The parasitic dipole 32 and the main dipole 31 are
electrically connected by using a metal via on the di-
electric plate 10.
[0097] Asshown inFIG. 20andFIG. 21, a foldeddipole
30 and a tapered slot antenna 20 are located on the first
surface S1. A parasitic element 50 is located on the
second surface S2. In this implementation, the first sur-
face S1 and the second surface S2 do not need to be
electrically connected.
[0098] This application may further include the follow-
ing specific implementation. For example, the tapered
slot antenna is located on the first surface, and the folded
dipole is located on the second surface. It may be under-
stood that the tapered slot antenna and the folded dipole
mayalternatively bedistributedon threeormore layers. If
electrical connection is required between the folded di-
pole and the tapered slot antenna that do not share the
same surface, the electrical connection may be imple-
mented by using a metal via between dielectric sub-
strates.
[0099] The tapered slot antenna provided in this appli-
cation is a directional antenna having a broadband and a
high gain characteristic, and enhances an antenna radia-
tion capability on the high frequency band. For example,
the tapered slot antenna may perform coverage on a 5
GHz frequencyband, ormayperformcascadedbackhaul
on a Sub‑7 GHz frequency band (where the cascaded
backhaulmainlymeans that data or video traffic fromone
device to another device is transmitted to a next-level
gateway in a wireless manner). FIG. 22 is a curve dia-
gram of an S parameter of an antenna according to an
implementation of this application. Itmaybe learned from
the diagram that an effective bandwidth range of the
antenna provided in this application is 5.3 GHz to 7 GHz.
[0100] FIG. 23 schematically shows radiation patterns
of an antenna at four different operating frequencies
(which are separately 5.5 GHz, 5.9 GHz, 6.5 GHz, and
7 GHz) according to an implementation of this applica-
tion. A solid line and a dashed line are used to separately
represent radiation patterns of different polarizations. A
pattern corresponding to the solid line represents an E-
plane pattern. A pattern corresponding to the dashed line
represents anH-plane pattern. The E-plane is a plane on
which an electric field vector direction and a maximum
propagation direction are located. The H plane is a plane
on which a magnetic field vector direction and a max-
imumpropagationdirectionare located.Forexample, the
E plane is an XOZplane, and theH plane is a YOZplane.
The radiation patterns at the two frequencies of 5.5 GHz
and5.9GHz represent radiationpatternsof a taperedslot
antenna. It may be learned from the radiation patterns
that, in operating states of the two frequencies, a direc-
tional gain effect of the antenna is good. The radiation
patterns at the two frequencies of 6.5 GHz and 7 GHz
represent a radiation pattern under a common action of a
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folded dipole, the tapered slot antenna, and a parasitic
element having an electromagnetic wave reflection ef-
fect. It may be learned from the radiation patterns that, in
operating states of the two frequencies, a wide-angle
multi-beam characteristic can be implemented. The ra-
diation direction is opposite to a radiation direction on a
low frequency band. This can implement upward and
downward seamless cascading, and cascading network-
ing and backhaul can be implemented in a high-fre-
quency and wide-bandwidth mode in this application.
[0101] The foregoing descriptions are merely specific
implementations of this application, but are not intended
to limit 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 (20),
a folded dipole (30), and a feeding structure (40),
wherein

the tapered slot antenna comprises a first metal
structure (21) anda secondmetal structure (22),
a tapered slot is formed between the first metal
structure and the second metal structure, an
extension direction of the tapered slot is a first
direction (A1), and two ends of the tapered slot
are a narrow-gap end (241) and a wide-gap end
(242);
an extension direction of the folded dipole is a
second direction (A2), the second direction in-
tersects with the first direction, the folded dipole
comprises a main dipole and a parasitic dipole
that are disposed opposite to each other, an
area between the main dipole and the parasitic
dipole forms internal space of the folded dipole,
the main dipole is located between the parasitic
dipole and the narrow-gap end, the main dipole
comprises a first stub and a second stub that are
alternately arranged in the second direction, the
first stub is electrically connected to the first
metal structure, and the second stub is electri-
cally connected to the secondmetal structure, to
enable the internal space of the folded dipole to
forma resonant tankof the tapered slot antenna;
and
the feeding structure is electrically connected
between the first stub and the second stub, and
is configured to feed the folded dipole and the
tapered slot antenna at the same time, to excite
the tapered slot antenna that is a directional
antenna and excite the folded dipole that is an
omnidirectional antenna.

2. The antenna according to claim 1, wherein an oper-
ating frequency of the tapered slot antenna is lower

than an operating frequency of the folded dipole.

3. The antenna according to claim 2, wherein the first
stub comprises a first connection part, the first con-
nection part is connected to the first metal structure,
the second stub comprises a second connection
part, the second connection part is connected to
the second metal structure, and in the first direction,
a size in which the first connection part extends is
greater than a size in which the second connection
part extends.

4. The antenna according to claim 3, wherein the first
connection part is provided with a through hole, the
feeding structure comprises an inner conductor and
an external conductor, the feeding structure passes
through the through hole, the external conductor is
electrically connected to the first connection part,
and the inner conductor is electrically connected to
the second stub.

5. The antenna according to claim 1, wherein the first
metal structure comprises a firstmicrostrip anda first
comb structure, the first microstrip comprises a first
edge facing the taperedslot andasecondedgeaway
from the tapered slot, the first comb structure is
connected to the second edge and extends from
the second edge to a direction away from the first
edge, and an electrical length of the first comb struc-
ture is a quarter wavelength of an operating fre-
quency of the tapered slot antenna.

6. The antenna according to claim 5, wherein the sec-
ond metal structure comprises a second microstrip
and a second comb structure, the second microstrip
comprises a third edge facing the tapered slot and a
fourth edge away from the tapered slot, the second
comb structure is connected to the fourth edge and
extends from the fourth edge toadirectionaway from
the third edge, an electrical length of the second
comb structure is the quarter wavelength of the
operating frequency of the tapered slot antenna,
and the first comb structure and the second comb
structure are symmetrically distributed on two sides
of the tapered slot.

7. The antenna according to claim 6, wherein there are
at least two first comb structures and at least two
second comb structures, the at least two first comb
structures are unequal in length and are alternately
disposed, the first comb structure closer to the wide-
gap end has a larger length, the at least two second
comb structures are unequal in length and are alter-
nately disposed, and the second comb structure
closer to the wide-gap end has a larger length.

8. The antenna according to claim 7, wherein the ta-
peredslot antennacanbeexcited tooperate inahigh
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frequency bandwidth, the high frequency bandwidth
comprises a maximum operating frequency and a
minimumoperating frequency, an electrical length of
the first comb structure adjacent to the narrow-gap
end is a quarter wavelength of the maximum operat-
ing frequency of the tapered slot antenna, and an
electrical length of the first comb structure adjacent
to the wide-gap end is a quarter wavelength of the
minimum operating frequency of the tapered slot
antenna.

9. The antenna according to claim 6, wherein the first
comb structure comprises a first comb located at a
position of the wide-gap end, the second comb
structure comprises a second comb tooth located
at a position of the wide-gap end, and a distance
betweenanendpart that is of the first comb toothand
that is away from the first microstrip and an end part
that is of thesecondcomb toothand that is away from
the second microstrip is a half wavelength of the
operating frequency of the tapered slot antenna.

10. The antenna according to claim 1, wherein the main
dipole comprises a first body and a first winding
section and a second winding section that are sepa-
rately located at two ends of the first body, the first
body comprises the first stub and the second stub,
the parasitic dipole comprises a second body and a
third winding section and a fourth winding section
that are separately located at two ends of the second
body, the folded dipole further comprises a first wind-
ing line connected between the first winding section
and the third winding section and a second winding
line connected between the second winding section
and the fourth winding section, and the first winding
line and the second winding line are disposed oppo-
site to each other.

11. The antenna according to claim 10, wherein in the
second direction, a maximum size of the folded di-
pole is smaller thanor equal to amaximumsizeof the
tapered slot antenna.

12. The antenna according to claim 1, wherein the an-
tenna further comprises a parasitic element, and the
parasitic element is located on a side that is of the
tapered slot antennaand that is away from the folded
dipole, for improving a gain of the tapered slot an-
tenna.

13. The antenna according to claim 12, wherein the
parasitic element is in a straight strip shape, and
an extension direction is the second direction.

14. An electronic device, comprising a radio frequency
circuit and the antenna according to any one of
claims 1 to 13, wherein the feeding structure of the
antenna is electrically connected to the radio fre-

quency circuit.

15. An antenna module, comprising a support and the
antenna according to any one of claims 1 to 13 that is
connected to the support.

Patentansprüche

1. Antenne, umfassend eine konische Schlitzantenne
(20), einen gefalteten Dipol (30) und eine Speise-
struktur (40), wobei die konische Schlitzantenne
eine ersteMetallstruktur (21) und eine zweiteMetall-
struktur (22) umfasst, ein konischerSchlitz zwischen
der ersten Metallstruktur und der zweiten Metall-
struktur gebildet ist, eine Ausdehnungsrichtung
des konischen Schlitzes eine erste Richtung (A1)
ist undzweiEndendeskonischenSchlitzeseinEnde
mit schmalem Spalt (241) und ein Ende mit breitem
Spalt (242) sind;

eine Ausdehnungsrichtung des gefalteten Di-
pols eine zweite Richtung (A2) ist, sich die zwei-
te Richtungmit der erstenRichtung überschnei-
det, der gefaltete Dipol einen Hauptdipol und
einen parasitären Dipol, die einander gegen-
überliegend angeordnet sind, umfasst, ein Be-
reich zwischen dem Hauptdipol und dem para-
sitären Dipol den Innenraum des gefalteten Di-
pols bildet, sich der Hauptdipol zwischen dem
parasitären Dipol und dem Ende mit schmalem
Spalt befindet, der Hauptdipol eine erste Stich-
leitung und eine zweite Stichleitung, die ab-
wechselnd in der zweiten Richtung angeordnet
sind, umfasst, die erste Stichleitung elektrisch
mit der ersten Metallstruktur verbunden ist und
die zweiteStichleitungelektrischmit der zweiten
Metallstruktur verbunden ist, um es dem Innen-
raum des gefalteten Dipols zu ermöglichen, ei-
nenResonanzkreis der konischenSchlitzanten-
ne zu bilden; und
die Speisestruktur elektrisch zwischen der ers-
ten Stichleitung und der zweiten Stichleitung
verbunden ist und dazu konfiguriert ist, den ge-
falteten Dipol und die konische Schlitzantenne
gleichzeitig zu speisen, umdie konischeSchlitz-
antenne, die eine Richtantenne ist, anzuregen
und den gefalteten Dipol, der eine Rundstrahl-
antenne ist, anzuregen.

2. Antenne nach Anspruch 1, wobei eine Betriebsfre-
quenz der konischen Schlitzantenne niedriger als
eine Betriebsfrequenz des gefalteten Dipols ist.

3. Antenne nach Anspruch 2, wobei die erste Stich-
leitung einen ersten Verbindungsteil umfasst, der
erste Verbindungsteil mit der ersten Metallstruktur
verbunden ist, die zweite Stichleitung einen zweiten
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Verbindungsteil umfasst, der zweite Verbindungsteil
mit der zweiten Metallstruktur verbunden ist, und in
der ersten Richtung eineGröße, in der sich der erste
Verbindungsteil erstreckt, größer als eine Größe ist,
in der sich der zweite Verbindungsteil erstreckt.

4. Antenne nach Anspruch 3, wobei der erste Verbin-
dungsteil mit einem Durchgangsloch bereitgestellt
ist, die Speisestruktur einen Innenleiter und einen
Außenleiter umfasst, die Speisestruktur durch das
Durchgangsloch verläuft, der Außenleiter elektrisch
mit dem ersten Verbindungsteil verbunden ist und
der Innenleiterelektrischmit der zweitenStichleitung
verbunden ist.

5. Antenne nach Anspruch 1, wobei die erste Metall-
struktur einen ersten Mikrostreifen und eine erste
Kammstruktur umfasst, der erste Mikrostreifen eine
erste Kante, die dem konischen Schlitz zugewandt
ist, und eine zweite Kante, die von dem konischen
Schlitz abgewandt ist, umfasst, die erste Kamm-
struktur mit der zweiten Kante verbunden ist und
sich von der zweiten Kante in eine Richtung, die
von der ersten Kante abgewandt ist, erstreckt und
eine elektrische Länge der ersten Kammstruktur
eine Viertelwellenlänge einer Betriebsfrequenz der
konischen Schlitzantenne ist.

6. Antenne nach Anspruch 5, wobei die zweite Metall-
struktur einen zweiten Mikrostreifen und eine zweite
Kammstruktur umfasst, der zweite Mikrostreifen ei-
ne dritte Kante, die dem konischen Schlitz zuge-
wandt ist, und eine vierte Kante, die von dem koni-
schen Schlitz abgewandt ist, umfasst, die zweite
Kammstruktur mit der vierten Kante verbunden ist
und sich von der vierten Kante in eine Richtung, die
von der dritten Kante abgewandt ist, erstreckt, eine
elektrische Länge der zweiten Kammstruktur die
Viertelwellenlänge der Betriebsfrequenz der koni-
schenSchlitzantenne ist unddieersteKammstruktur
und die zweite Kammstruktur symmetrisch auf zwei
Seiten des konischen Schlitzes verteilt sind.

7. Antenne nach Anspruch 6, wobei es mindestens
zwei erste Kammstrukturen und mindestens zwei
zweite Kammstrukturen gibt, die mindestens zwei
ersten Kammstrukturen ungleich lang sind und ab-
wechselnd angeordnet sind, die erste Kammstruk-
tur, die näher zu dem Ende mit breitem Spalt liegt,
eine größere Länge aufweist, die mindestens zwei
zweiten Kammstrukturen ungleich lang sind und
abwechselnd angeordnet sind und die zweite
Kammstruktur, die näher zu dem Ende mit breitem
Spalt liegt, eine größere Länge aufweist.

8. Antenne nach Anspruch 7, wobei die konische
Schlitzantenne dazu angeregt werden kann, in einer
Hochfrequenzbandbreite betrieben zu werden, wo-

bei die Hochfrequenzbandbreite eine maximale Be-
triebsfrequenz und eine minimale Betriebsfrequenz
umfasst, eine elektrische Länge der ersten Kamm-
struktur benachbart zu dem Ende mit schmalem
Spalt eine Viertelwellenlänge der maximalen Be-
triebsfrequenz der konischen Schlitzantenne ist
undeineelektrischeLängeder erstenKammstruktur
benachbart zu dem Ende mit breitem Spalt eine
Viertelwellenlänge der minimalen Betriebsfrequenz
der konischen Schlitzantenne ist.

9. Antenne nach Anspruch 6, wobei die erste Kamm-
struktur einen ersten Kamm, der sich an einer Posi-
tion des Endes mit breitem Spalt befindet, umfasst,
die zweite Kammstruktur einen zweiten Kammzahn,
der sich an einer Position des Endes mit breitem
Spalt befindet, umfasst und ein Abstand zwischen
einem Endteil, der dem ersten Kammzahn angehört
und der von demerstenMikrostreifen abgewandt ist,
und einem Endteil, der dem zweiten Kammzahn
angehört und der von dem zweiten Mikrostreifen
abgewandt ist, eine halbeWellenlänge der Betriebs-
frequenz der konischen Schlitzantenne ist.

10. Antenne nach Anspruch 1, wobei der Hauptdipol
einen ersten Körper und einen ersten Wickelab-
schnitt und einen zweiten Wickelabschnitt, die sich
getrennt an zwei Enden des ersten Körpers befin-
den, umfasst, der erste Körper die erste Stichleitung
und die zweite Stichleitung umfasst, der parasitäre
Dipol einen zweiten Körper und einen drittenWickel-
abschnitt und einen viertenWickelabschnitt, die sich
getrennt an zwei Enden des zweiten Körpers be-
finden, umfasst, der gefaltete Dipol ferner eine erste
Wickelleitung, die zwischen dem ersten Wickelab-
schnitt und dem dritten Wickelabschnitt verbunden
ist, und eine zweiteWickelleitung, die zwischen dem
zweiten Wickelabschnitt und dem vierten Wickelab-
schnitt verbunden ist, umfasst und die erste Wickel-
leitung und die zweite Wickelleitung einander ge-
genüberliegend angeordnet sind.

11. Antenne nach Anspruch 10, wobei in der zweiten
Richtung eine maximale Größe des gefalteten Di-
pols kleiner oder gleich einer maximalen Größe der
konischen Schlitzantenne ist.

12. Antenne nach Anspruch 1, wobei die Antenne ferner
ein parasitäres Element umfasst und sich das para-
sitäre Element auf einer Seite, die der konischen
Schlitzantenne angehört und die von demgefalteten
Dipol abgewandt ist, befindet, um eine Verstärkung
der konischen Schlitzantenne zu verbessern.

13. Antenne nach Anspruch 12, wobei das parasitäre
Element eine gerade Streifenform aufweist und eine
Ausdehnungsrichtung die zweite Richtung ist.
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14. Elektronische Vorrichtung, umfassend eine Radio-
frequenzschaltung und die Antenne nach einem der
Ansprüche 1 bis 13, wobei die Speisestruktur der
Antenne elektrisch mit der Radiofrequenzschaltung
verbunden ist.

15. Antennenmodul, umfassend einen Träger und die
Antenne nach einem der Ansprüche 1 bis 13, die mit
dem Träger verbunden ist.

Revendications

1. Antenne, comprenant une antenne à fente conique
(20), un dipôle plié (30) et une structure d’alimenta-
tion (40), dans laquelle l’antenne à fente conique
comprend une première structure métallique (21) et
une seconde structure métallique (22), une fente
conique est formée entre la première structure mé-
tallique et la seconde structure métallique, une di-
rection d’extension de la fente conique est une pre-
mière direction (A1), et deux extrémités de la fente
conique sont une extrémité à espace étroit (241) et
une extrémité à espace large (242) ;

une direction d’extension du dipôle plié est une
seconde direction (A2), la seconde direction
croise la première direction, le dipôle plié
comprend un dipôle principal et un dipôle para-
site qui sont disposés en face l’un de l’autre, une
zoneentre ledipôleprincipal et le dipôleparasite
forme l’espace interne du dipôle plié, le dipôle
principal est situé entre le dipôle parasite et
l’extrémité à espace étroit, le dipôle principal
comprend un premier tronçon et un second
tronçon qui sont agencés en alternance dans
la seconde direction, le premier tronçon est
connecté électriquement à la première structure
métallique, et le second tronçon est connecté
électriquement à la seconde structure métal-
lique, pour permettre à l’espace interne du di-
pôle plié de former un réservoir résonant de
l’antenne à fente conique ; et
la structure d’alimentation est connectée élec-
triquement entre le premier tronçon et le second
tronçon, et est configurée pour alimenter le di-
pôle plié et l’antenne à fente conique en même
temps,pourexciter l’antenneà fenteconiquequi
est une antenne directionnelle et exciter le di-
pôleplié qui est uneantenneomnidirectionnelle.

2. Antenne selon la revendication 1, dans laquelle une
fréquence de fonctionnement de l’antenne à fente
conique est inférieure à une fréquence de fonction-
nement du dipôle plié.

3. Antenne selon la revendication 2, dans laquelle le
premier tronçon comprend une première partie de

connexion, la première partie de connexion est
connectée à la première structure métallique, le
second tronçon comprend une seconde partie de
connexion, la seconde partie de connexion est
connectéeà la secondestructuremétallique, et dans
la première direction, une taille dans laquelle se
prolonge la première partie de connexion est supé-
rieure à une taille dans laquelle se prolonge la se-
conde partie de connexion.

4. Antenne selon la revendication 3, dans laquelle la
première partie de connexion est pourvue d’un trou
traversant, la structure d’alimentation comprend un
conducteur interne et un conducteur externe, la
structure d’alimentation passe à travers le trou tra-
versant, le conducteur externe est connecté élec-
triquement à la première partie de connexion, et le
conducteur interne est connecté électriquement au
second tronçon.

5. Antenne selon la revendication 1, dans laquelle la
première structure métallique comprend une pre-
mière microbande et une première structure en pei-
gne, la première microbande comprend un premier
bord faisant face à la fente conique et un deuxième
bord éloigné de la fente conique, la première struc-
tureenpeigneest connectéeaudeuxièmebordet se
prolonge du deuxième bord vers une direction éloi-
gnée du premier bord, et une longueur électrique de
la première structure en peigne est un quart de
longueur d’onded’une fréquencede fonctionnement
de l’antenne à fente conique.

6. Antenne selon la revendication 5, dans laquelle la
seconde structure métallique comprend une se-
conde microbande et une seconde structure en pei-
gne, la secondemicrobande comprend un troisième
bord faisant face à la fente conique et un quatrième
bord éloigné de la fente conique, la seconde struc-
tureenpeigneest connectéeauquatrièmebordet se
prolonge du quatrième bord vers une direction éloi-
gnée du troisième bord, une longueur électrique de
la seconde structure en peigne est le quart de lon-
gueur d’onde de la fréquence de fonctionnement de
l’antenne à fente conique, et la première structure en
peigne et la seconde structure en peigne sont ré-
parties symétriquement sur deux côtés de la fente
conique.

7. Antenne selon la revendication 6, dans laquelle il y a
au moins deux premières structures en peigne et au
moins deux secondes structures en peigne, les au
moins deux premières structures en peigne sont de
longueur inégale et sont disposées en alternance, la
première structure en peigne la plus proche de l’ex-
trémité à large espace a une longueur plus grande,
les au moins deux secondes structures en peigne
sont de longueur inégale et sont disposées en alter-
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nance, et la seconde structure en peigne la plus
proche de l’extrémité à large espace a une longueur
plus grande.

8. Antenne selon la revendication 7, dans laquelle
l’antenne à fente conique peut être excitée pour
fonctionner dans une bande passante haute fré-
quence, la bande passante haute fréquence
comprend une fréquence de fonctionnement maxi-
male et une fréquence de fonctionnement minimale,
une longueur électrique de la première structure en
peigne adjacente à l’extrémité à espace étroit est un
quart de longueur d’onde de la fréquence de fonc-
tionnement maximale de l’antenne à fente conique,
et une longueur électrique de la première structure
en peigne adjacente à l’extrémité à espace large est
un quart de longueur d’onde de la fréquence de
fonctionnement minimale de l’antenne à fente co-
nique.

9. Antenne selon la revendication 6, dans laquelle la
première structure en peigne comprend un premier
peigne situé à une position de l’extrémité à large
espace, la seconde structure en peigne comprend
une seconde dent de peigne située à une position de
l’extrémité à large espace, et une distance entre une
partie d’extrémité qui est de la première dent de
peigneet qui est éloignéede lapremièremicrobande
et une partie d’extrémité qui est de la seconde dent
de peigne et qui est éloignée de la seconde micro-
bandeest unedemi-longueurd’ondede la fréquence
de fonctionnement de l’antenne à fente conique.

10. Antenne selon la revendication 1, dans laquelle le
dipôle principal comprend un premier corps et une
première section d’enroulement et une deuxième
section d’enroulement qui sont situées séparément
aux deux extrémités du premier corps, le premier
corps comprend le premier tronçon et le second
tronçon, le dipôle parasite comprend un second
corps et une troisième section d’enroulement et
une quatrième section d’enroulement qui sont situ-
ées séparément aux deux extrémités du second
corps, le dipôle plié comprend également une pre-
mière ligne d’enroulement connectée entre la pre-
mière section d’enroulement et la troisième section
d’enroulement et une deuxième ligne d’enroulement
connectée entre la deuxième section d’enroulement
et la quatrièmesection d’enroulement, et la première
ligne d’enroulement et la deuxième ligne d’enroule-
ment sont disposées en face l’une de l’autre.

11. Antenne selon la revendication 10, dans laquelle,
dans la seconde direction, une taille maximale du
dipôle plié est inférieure ou égale à une taille maxi-
male de l’antenne à fente conique.

12. Antenne selon la revendication 1, dans laquelle

l’antenne comprend également un élément parasite,
et l’élément parasite est situé sur un côté qui est de
l’antenne à fente conique et qui est éloigné du dipôle
plié, pour améliorer un gain de l’antenne à fente
conique.

13. Antenne selon la revendication 12, dans laquelle
l’élément parasite est en forme de bande droite, et
une direction d’extension est la seconde direction.

14. Dispositif électronique, comprenant un circuit radio-
fréquence et l’antenne selon l’une quelconque des
revendications 1 à 13, dans lequel la structure d’a-
limentation de l’antenne est connectée électrique-
ment au circuit radiofréquence.

15. Module d’antenne, comprenant un support et l’an-
tenne selon l’une quelconquedes revendications 1 à
13 qui est connectée au support.
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