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Description
TECHNICAL FIELD

[0001] The present invention relates to the field of
communication technologies, and in particular, to a 5G
antenna and a radiation unit thereof.

BACKGROUND

[0002] With the increasing sophistication and ad-
vancement of the 5G communication technology, the
5G network is also gradually entering the commercial
stage. Due to higher requirements on antennas by the 5G
technology, the antennas are required to have high-rate
transmission, larger system capacity, miniaturization,
and dual-polarization characteristic simultaneously.
[0003] Conventional radiation units have bandwidth
ranging from low frequencies to high frequencies. Since
the wave length with respect to the low frequencies is
longer than the wave length with respect to the frequen-
cies, for a radiation unit having fixed size, when the low
frequencies and the high frequencies are operated si-
multaneously, they will be influenced by each other,
thereby affecting the frequency band extension of the
radiation units and affecting the radiation performance of
the antennas.

[0004] In the related art, several patents or patent
applications have provided radiation units for 5G com-
munication. For example, Japanese patent publication
No. JP5872018B1, Chinese patent publication No.
CN110233343A, CN209516000U, and
CN103647140A, American patent publication No.
7688271B2, and PCT application publication No.
WO2017003374A1.

SUMMARY

[0005] As the low frequency wavelength is longer than
the high frequency wavelength, for fixed size radiation
unit, when the low frequency and high frequency work at
the same time, they tend to interact with each other, thus
affecting the radiation unit’s frequency band expansion
and affecting the radiation performance of the antenna.
[0006] The technical solution is as follows:

[0007] According to an aspect, there is provided a
radiation unit, including: two groups of dipoles the polar-
izations of which are orthogonal, each group of the di-
poles includes two radiation arms which are disposed to
be spaced apart relative to each other, and each of the
radiation arms is provided with a first extension branch
and a second extension branch which are disposed to be
spaced apart from each other; wherein the surface area
of the first extension branch is greater than the surface
area of the second extension branch; wherein an outer
sidewall of each of the radiation arms is provided with a
cut-off corner; wherein each of the radiation arms is
provided with a first hollowed groove, each of one end
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of the first extension branch and one end of the second
extension branch is connected with the outer sidewall of
each of the radiation arms, a first spacer groove in com-
munication with the first hollowed groove is provided
between the first extension branch and the second ex-
tension branch, and each of the first extension branch
and the second extension branch is disposed towards the
inside of the first hollowed groove; wherein a second
spacer groove and a current-conducting part for connect-
ing two adjacentradiation arms are provided between the
two adjacent radiation arms, and each of the two adjacent
radiation arms is provided with a second hollowed groove
in communication with the second spacer groove.
[0008] The radiation unit of the above embodiment
includes four radiation arms of the same shape and size,
wherein two radiation arms which are disposed to be
spaced apart and diagonal relative to each other fit to
form a first group of dipoles, the other two radiation arms
which are disposed to be spaced apart and diagonal
relative to each other fit to form a second group of dipoles,
and the two groups of dipoles the polarizations of which
are orthogonal to each other are utilized to form dual-
polarization radiation. Meanwhile, the first extension
branches and the second extension branches which
are disposed to be spaced apart from each other are
disposed on respective radiation arms, so that the first
extension branches and the second extension branches
can be utilized to adjust the electrical lengths of the high
frequencies and low frequencies of the radiation unit,
thereby being able to achieve extension of the operating
frequency band which is more than 20% of the band-
width, good radiation performance, and fulfil the use
requirements of 5G antennas. Moreover, the radiation
unithas asimple structure and is easy to produce, and the
manufacturing cost is lowered.

[0009] The technical solution will be described further
below.
[0010] Inone of these embodiments, each of the radia-

tion arms is provided with a first connecting portion for
coupling feed with a feeding balun.

[0011] In one of these embodiments, a distance be-
tween a sidewall of the first hollowed groove and a side-
wall of the second spacer groove ranges from 5.5 mm to
6mm; and a width of the second hollowed groove ranges
from 11.9 mm to 12.7 mm.

[0012] Accordingto anotheraspect, thereis provided a
5G antenna, including: the radiation unit; and feeding
baluns which are in coupling feed with the radiation arms.
[0013] The 5G antenna in the above embodiments,
when in use, performs coupling feed on the radiation
arms by using the feeding baluns, so that it can be
ensured that the radiation unit can radiate signals with
good radiation performance in a stable and reliable man-
ner. Meanwhile, the first extension branches and the
second extension branches which are disposed to be
spaced apart from each other are disposed on respective
radiation arms of the radiation unit, thus the first exten-
sion branches and the second extension branches can
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be utilized to adjust the electrical lengths of the high
frequencies and low frequencies of the radiation unit,
thereby being able to achieve extension of the operating
frequency band, achieve a very wide operating frequency
band, and fulfil the use requirements of 5G antennas. The
5G antenna of the above embodiment, in the case of
ultra-wideband being implemented, also has good im-
pedance characteristics and cross-polarization ratio, and
the production cost is low, which is suitable for the use
requirements of 5G technology.

[0014] In one of these embodiments, the radiation unit
further includes a substrate which is provided between
the radiation arms and the feeding baluns, and the radia-
tion arms are disposed on a surface of the substrate.
[0015] Inone of these embodiments, each of the feed-
ing baluns includes a first feeding component for the
coupling feed with the first group of dipoles and a second
feeding component for the coupling feed with the second
group of dipoles, the first feeding component and the
second feeding component being disposed to have an
angle therebetween.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

Fig. 1is a structural schematic diagram of a radiation
unit according to one embodiment;

Fig. 2 is a structural schematic diagram of a side of a
first media of the radiation unit of Fig. 1;

Fig. 3 is a structural schematic diagram of other side
of the first media of the radiation unit of Fig. 1;

Fig. 4 is a structural schematic diagram of a side of a
second media of the radiation unit of Fig. 1;

Fig. 5 is a structural schematic diagram of other side
of the second media of the radiation unit of Fig. 1;
Fig. 6 is a simulation diagram of the standing waves
of the radiation unit of Fig. 1; and

Fig. 7 is a horizontal radiation pattern of a 5G anten-
na according to one embodiment.

DESCRIPTION OF REFERENCE SYMBOLS:

[0017] 10, radiation unit, 110, radiation arm, 120, first
extension branch, 130, second extension branch, 140,
first hollowed groove, 150, first spacer groove, 160,
second spacer groove, 170, second hollowed groove,
180, current-conducting part, 190, cut-off corner, 1000,
feeding socket, 210, first feeding component, 211, first
media, 2111, first socket, 2112, third bump, 212, first
balun microstrip line, 2121, first branch, 2122, second
branch, 213, first microstrip ground piece, 2131, first
bump, 220, second feeding component, 221, second
media, 2211, second socket, 2212, fourth bump, 222,
second balun microstrip line, 2221, third branch, 2222,
fourth branch, 223, second microstrip ground piece,
2231, second bump, 300, substrate.
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DETAILED DESCRIPTION

[0018] In order to make the objectives, technical solu-
tions and advantages of present invention clearer, here-
after, the present invention will be further described in
detail with reference to the accompanying drawings and
the detailed description. It should be understood that the
detailed description here is only for explaining the pre-
sentinvention and does not define the protection scope of
the present invention.

[0019] It should be noted that when an element is
referred to as being "disposed on" or "fixed to" another
element, it can be directly on another element or inter-
vening elements may be present.

[0020] When an element is "fixed to" another element
or "fixedly connected to" another element, they are fixed
in a detachable manner or they are fixed in a non-remo-
vable manner. When an element is considered to be
"connected with", "rotately connected with" another ele-
ment, it can be directly connected to another element or
there are intervening elements present. The terms such
as "perpendicular”, "horizontal", "left", "right", "upper"
and "lower" as well as similar expressions as used herein
are forillustration purposes only, and do not represent the
unique implementation.

[0021] Unless otherwise defined, all technical and
scientific terms as used herein have the same meaning
as meanings that are generally understood to one of
ordinary skill in the art. The terms as used in the descrip-
tion of the invention herein are for the purpose of descrip-
tion only and are not intended to limit the present inven-
tion. The term " and/or" as used herein includes any and
all combinations of one or more of the associated listed
items.

[0022] Similar words such as "first", "second" and
"third" in the present invention do not represent specific
number or order, and are used merely to distinguish
between names.

[0023] It should also be understood that when explain-
ing an element, the element should be construed as
including a error range although not explicitly described,
the error range should be within an acceptable deviation
from the specified value as determined by those skilled in
the art. For example, "about", "approximately" or "sub-
stantially" may mean that it is in one or more standard
derivations, which is not limited herein.

[0024] Asshownin Fig. 1, in one embodiment, there is
provided a radiation unit 10 including two groups of
dipoles the polarizations of which are orthogonal, each
group of the dipoles includes two radiation arms 110
which are disposed to be spaced apart relative to each
other, each of the radiation arms 110 is provided with a
first extension branch 120 and a second extension
branch 130 which are disposed to be spaced apart from
each other.

[0025] The radiation unit 10 of the above embodiment
includes four radiation arms 110 of the same shape and
size, wherein two radiation arms 110 which are disposed
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to be spaced apart and diagonal relative to each other fit
to form a first group of dipoles, the other two radiation
arms 110 which are disposed to be spaced apart and
diagonal relative to each other fit to form a second group
of dipoles, and the two groups of dipoles the polarizations
of which are orthogonal to each other are utilized to form
dual-polarization radiation.

[0026] Meanwhile, the first extension branches 120
and the second extension branches 130 which are dis-
posed to be spaced apart from each other are disposed
on respective radiation arms 110, so that the first exten-
sion branches 120 and the second extension branches
130 can be utilized to adjust the electrical lengths of the
high frequencies and low frequencies of the radiation unit
10, thereby being able to achieve extension of the oper-
ating frequency band which is more than 20% of the
bandwidth, good radiation performance, and fulfil the
use requirements of 5G antennas. Moreover, the radia-
tion unit 10 has a simple structure and is easy to produce,
and the manufacturing cost is lowered.

[0027] Itshould be noted that the connecting end of the
first extension branches 120 and the connecting end of
the second extension branches 130 may be connected
with outer sidewalls of respective radiation arms 110, so
that the first extension branches 120 and the second
extension branches 130 can flexibly extend towards
the outer sides or inner sides of the radiation arms 110.
The first extension branch 120 and the second extension
branch 130 can be formed with the radiationarm 110inan
all-in-one manner or they can be formed separately to be
assembled; the all-in-one manufacturing manner is pre-
ferred, which is simple and convenient, and lowers the
manufacturing cost. The first extension branch 120 and
the second extension branch 130 can be provided in
structures of sheets, strips, etc. As shown in Fig. 1, the
radiation arm 110a and the radiation arm 110b form the
first group of dipoles, and the radiation arm 110c and the
radiation arm 110d form the second group of dipoles.
[0028] The surface area of the first extension branch
120 and the surface area of the second extension branch
130 can be flexibly adjusted simultaneously or separately
according to the actual use cases, as long as the first
extension branch 120 and the second extension branch
130 are enabled to extend the operating frequency band
of the radiation unit 10.

[0029] In one embodiment, the length (Li as shown in
Fig. 1) of the first extension branch 120 is adjustable. As
such, by flexibly adjusting the length of the first extension
branch 120, the surface area of the first extension branch
120 is adjusted, the electrical length of the radiation unit
10 is adjusted, and in turn the operating frequency band
of the radiation unit 10 is adjusted.

[0030] In one embodiment, the width (D4 as shown in
Fig. 1) of the first extension branch 120 is adjustable. As
such, by flexibly adjusting the width of the first extension
branch 120, the surface area of the first extension branch
120 is adjusted, the electrical length of the radiation unit
10 is adjusted, and in turn the operating frequency band
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of the radiation unit 10 is adjusted.

[0031] In one embodiment, the length (L, as shown in
Fig. 1) of second extension branch 130 is adjustable. As
such, by flexibly adjusting the length of second extension
branch 130, the surface area of the second extension
branch 130 is adjusted, the electrical length of the radia-
tion unit 10 is adjusted, and in turn the operating fre-
quency band of the radiation unit 10 is adjusted.

[0032] In one embodiment, the width (D, as shown in
Fig. 1) of second extension branch 130 is adjustable. As
such, by flexibly adjusting the width of second extension
branch 130, the surface area of the second extension
branch 130 is adjusted, the electrical length of the radia-
tion unit 10 is adjusted, and in turn the operating fre-
quency band of the radiation unit 10 is adjusted.

[0033] It should be noted that flexible adjustment can
be at least made to one of the parameters including the
length of the first extension branch 120, the width of the
first extension branch 120, the length of the second
extension branch 130 and the width of the second ex-
tension branch 130, so that the electrical length of the
radiation unit 10 can be adjusted, and in turn the operat-
ing frequency band of the radiation unit 10 can be ad-
justed.

[0034] As shown in Fig. 1, in one embodiment, the
surface area of the first extension branch 120 is greater
than the surface area of the second extension branch
130. As such, the first extension branch 120 can be
utilized to extend the bandwidth of low frequencies,
and the second extension branch 130 can be utilized
to extend the bandwidth of the high frequencies. When
adjusting the surface area of the first extension branch
120 by adjusting the length of the first extension branch
120 and adjusting the surface area of the second exten-
sion branch 130 by adjusting the length of the second
extension branch 130, it is preferred that the difference in
length between the first extension branch 120 and the
second extension branch 130 is within 1 mm in order not
to affect the radiation performance of the radiation unit
10.

[0035] Inone embodiment, the surface area of the first
extension branch 120 is equal to the surface area of the
second extension branch 130.

[0036] As such, when adjusting the surface area of the
first extension branch 120 and the surface area of the
second extension branch 130, the electrical length of the
radiation unit 10 can be adjusted to a greater extent, and
in turn the operating frequency band of the radiation unit
10 can be adjusted to a greater extent.

[0037] On the basis of any of the above embodiments,
each of the radiation arms 110 is provided with a first
connecting portion for coupling feed with a feeding balun.
As such, the use of the first connecting portions enables
the easy and reliable connection of the feeding baluns to
the radiation arms 110, which in turn enables the coupling
feed to the radiation arms 110 and ensures the radiation
performance of the radiation unit 10. Each of the first
connecting portions can be provided as a feed jack or
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feeding socket 1000 for ease of pluggable fitting.
[0038] As shown in Fig. 1, on the basis of any of the
above embodiments, an outer sidewall of each of the
radiation arms 110 is provided with a cut-off corner 190.
As such, the cut-off corner 190 is effective in improving
the influence between operating frequencies and enhan-
cing the radiation performance of the radiation unit 10.
The size of the cut-off corner 190 can be flexibly adjusted
according to the actual use requirements. The cut-off
corner 190 can be disposed on a portion corresponding
to the first extension branch 120 and the second exten-
sion branch 130.

[0039] As shown in Fig. 1, on the basis of any of the
above embodiments, each of the radiation arms 110 is
provided with a first hollowed groove 140, each of one
end of the first extension branch 120 and one end of the
second extension branch 130 is connected with the outer
sidewall of each of the radiation arms 110. A first spacer
groove 150 in communication with the first hollowed
groove 140 is provided between the first extension
branch 120 and the second extension branch 130. In
this way, the weights of the radiation arms 110 can be
reduced, and light-weight antennas can be achieved.
Moreover, the arrangement of the first hollowed groove
140 on the inner surface of the radiation arm 110 also
improves the cross-polarization ratio of the radiation unit
10 and also increases the electrical lengths of the radia-
tion arms 110, extending the operating bandwidths of the
radiation unit 10.

[0040] Each of the first extension branch 120 and the
second extension branch 130 is disposed towards the
inside of the first hollowed groove 140. As such, the
structure of the radiation unit 10 can be made more
compact, the projection area of the radiation unit 10 on
the base plate is reduced, and the miniaturization of
antenna can be achieved.

[0041] Of course, in other embodiments, it may be that
the first extension branch 120 extends towards the inter-
ior of the first hollowed groove 140 and the second
extension branch 130 extends towards the outer side
of a respective radiation arm 110; or it may be that the
second extension branch 130 extends towards the inter-
ior of the first hollowed groove 140 and the first extension
branch 120 extends towards the outer side of a respec-
tive radiation arm 110; or it may be that each of the first
extension branch 120 and the second extension branch
130 extends towards the exterior of the first hollowed
groove 140. Itis only necessary to meet the requirement
of enabling the first extension branch 120 and the second
extension branch 130 to extend the operating frequency
band of the radiation unit 10.

[0042] Further, a hollowed area of the first hollowed
groove 140 is adjustable. As such, the cross-polarization
ratio of the radiation unit 10 can be adjusted by adjusting
the hollowed area of the first hollowed groove 140. The
hollowed area refers to the size of the first hollowed
groove 140. For example, as shown in Fig. 1, when the
outline of the first hollowed groove 140 is a square, the
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side length of the square is adjusted, i.e., the hollowed
area is adjustable.

[0043] As shown in Fig. 1, in one embodiment, a sec-
ond spacer groove 160 and a current-conducting part
180 for connecting two adjacent radiation arms 110 are
provided between the two adjacent radiation arms 110,
and each of the two adjacent radiation arms 110 is
provided with a second hollowed groove 170 in commu-
nication with the second spacer groove 160. In this way,
the use of the current-conducting part 180, together with
the second spacer groove 160 and the second hollowed
groove 170, enables the formation of a slow wave struc-
ture, thereby increasing the electrical lengths of the ra-
diation arms 110 and thus broadening the operating
frequency bands of the radiation unit 10. Wherein the
current-conducting part 180 can be provided as a side-
wall in the width direction of the second hollowed groove
170 for easy of machining. The current-conducting part
180 can be provided in the form of a strip or sheet.
[0044] Further, ahollowed area of the second hollowed
groove 170 is adjustable. As such, the electrical lengths
ofthe radiation arms 110 can be adjusted by adjusting the
widths of the second hollowed grooves 170, thus the
operating frequency band of the radiation unit 10 is
adjusted. Wherein the adjustment of the hollowed area
of the second hollowed groove 170 can be achieved by
adjusting the width (H, as shownin Fig. 1) orlength (Hy as
shown in Fig. 1) of the second hollowed groove 170.
[0045] In one embodiment, the hollowed area of the
first hollowed groove 140 is adjustable, and the hollowed
area of the second hollowed groove 170 is adjustable
accordingly. As such, the hollowed area of the first hol-
lowed groove 140 is changed, the hollowed area of the
second hollowed groove 170 can be adjusted accord-
ingly, thus the radiation performance of the radiation unit
10 can be ensured.

[0046] In one embodiment, when the hollowed area of
the first hollowed groove 140 becomes larger so that the
distance (H,, as shown in Fig. 1) between the sidewall of
the first hollowed groove 140 and the sidewall of the
second spacer groove 160 becomes narrower, the width
of the second hollowed groove 170 is made smaller
accordingly, thereby reducing the hollowed area of the
second hollowed groove 170 and thereby improving the
radiation performance of the radiation unit 10. Preferably,
the variation in distance between a sidewall of the first
hollowed groove 140 and a sidewall of the second spacer
groove 160 ranges from 5.5 mm to 6mm, the variable in
width of the second hollowed groove 170 ranges from
11.9mmto 12.7 mm, and the radiation performance ofthe
radiation unit 10 is ensured.

[0047] Of course, the adjustment of the hollowed area
of the first hollowed groove 140, the adjustment of the
width of the second hollowed groove 170, the adjustment
of the surface area of the first extension branch 120 and
the adjustment of the surface area of the second exten-
sion branch 130 can be chosen flexibly according to the
actual use requirements; these adjustments can be con-
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ducted simultaneously, separately or in combination, as
long as the radiation performance of the radiation unit 10
is ensured. Preferably, respective adjustments to the
hollowed area of the first hollowed groove 140, the hol-
lowed area of the second hollowed groove 170, the sur-
face area of the first extension branch 120 and the sur-
face area of the second extension branch 130 are con-
ducted simultaneously, so that a relative bandwidth up to
49.2% can be achieved and the range of the operating
frequency band may be 2.3GHz~3.8 GHz.

[0048] As shown in Figs. 1 through 5, in one embodi-
ment, there is also provided a 5G antenna including the
radiation unit 10 according to any of the above embodi-
ments and feeding baluns which are in coupling feed with
the radiation arms 110.

[0049] The 5G antenna in the above embodiments,
when in use, performs coupling feed on the radiation
arms 110 by using the feeding baluns, so that it can be
ensured that the radiation unit 10 can radiate signals with
good radiation performance in a stable and reliable man-
ner. Meanwhile, the first extension branches 120 and the
second extension branches 130 which are disposed to be
spaced apart from each other are disposed on respective
radiation arms 110 of the radiation unit 10, thus the first
extension branches 120 and the second extension
branches 130 can be utilized to adjust the electrical
lengths of the high frequencies and low frequencies of
the radiation unit 10, thereby being able to achieve ex-
tension of the operating frequency band, achieve a very
wide operating frequency band, and fulfil the use require-
ments of 5G antennas. The 5G antenna of the above
embodiment, in the case of ultra-wideband being imple-
mented, also has good impedance characteristics and
cross-polarization ratio, and the production cost is low,
which is suitable for the use requirements of 5G technol-
ogy.

[0050] As shown in Fig. 1, in one embodiment, the
radiation unit 10 also include a substrate 300 which is
provided between the radiation arms 110 and the feeding
baluns, the radiation arms 110 being disposed on the
surface of the substrate 300.

[0051] As such, the radiation arms 110 can be dis-
posed on the substrate 300 in form of patches, thus
the volume of the radiation unit 10 can be reduced.
The substrate 300 can be provided as a printed circuit
board (PCB) media board.

[0052] As shown in Figs. 2 through 5, based on the
above embodiments, each of the feeding baluns includes
a first feeding component 210 for the coupling feed with
the first group of dipoles and a second feeding compo-
nent 200 for the coupling feed with the second group of
dipoles, the first feeding component 210 and the second
feeding component 220 being disposed to have an angle
therebetween. As such, the first feeding component 210
is utilized to perform feeding on the two radiation arms
110 of a group of dipoles, and the second feeding com-
ponent 220 is utilized to perform feeding on the two
radiation arms 110 of another group of dipoles, thus
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the transmission of energy can be achieved, and it can
be ensured thatthe radiation unit 10 can radiate signalsin
a stable and reliable manner.

[0053] As shown in Figs. 2 and 3, in one embodiment,
the first feeding component 210 includes a first media
211, a first feeding member and two first grounding
members. The first feeding member is disposed on
one side of the first media 211 by means such as enga-
ging or bonding, the two first grounding members are
disposed on the other side of the first media 211 by means
such as engaging or bonding, and the two first grounding
members are disposed to be spaced apart relative to
each other. The first feeding member is coupled and
connected with the two first grounding members, and
the two first grounding members are connected with the
two radiation arms 110 of the first group of dipoles in one-
to-one correspondence. As such, the first feeding mem-
ber is coupled and connected with each of the two first
grounding members, and the two first grounding mem-
bers are connected with the two radiation arms 110 of the
first group of dipoles in one-to-one correspondence, thus
the first feed can be utilized to perform coupling feed on
the first group of dipoles, so that the radiation unit meets
good impedance characteristics.

[0054] Itshould be noted that the firstmedia 211 can be
provided as a plate made of insulating materials. The first
feeding member can be provided as a first balun micro-
strip line 212, as shown in Fig. 2. For example, the first
balun microstrip line 212 includes a first branch 2121 and
a second branch 2122 which are electrically connected,
one end of the first branch 2121 is electrically connected
with an external feed network, and the second branch
212 has one end hanging in the air, and the first branch
2121 and the second branch 2122 are respectively dis-
posed in correspondence with the two first grounding
members and coupled and connected with them. As
shown in Fig. 3, the first grounding member can be
provided as a first microstrip ground piece 213, one
end of the first microstrip ground piece 213 is electrically
connected with a corresponding radiation arm 110 by
means such as welding, and the other end of the first
microstrip ground piece 213 is connected with ground
base plate by means such as welding. The number of the
first grounding members can be flexibly adjusted as
required, as long as the coupling feed to the radiation
arms 110 can be enabled.

[0055] As shown in Figs. 4 and 5, in one embodiment,
the second feeding component 220 includes a second
media 221 disposed at an angle to the first media 211, a
second feeding member and two second grounding
members. The second feeding member is disposed on
one side of the second media 221 by means such as
engaging or bonding, the second grounding member is
disposed on the other side of the second media 221 by
means such as engaging or bonding, and the two second
grounding members are disposed to be spaced apart
from each other. The second feeding member is coupled
and connected with the two second grounding members,
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and the two second grounding members are connected
with the two radiation arms 110 of second group of dipoles
in one-to-one correspondence. As such, the second
feeding member is coupled and connected with each
of the two second grounding members, and the two
second grounding members are connected with the
two radiation arms 110 of second group of dipoles in
one-to-one correspondence, thus the second feeding
member can be utilized to perform coupling feed on
second group of dipoles, so that the radiation unit meets
good impedance characteristics.

[0056] Itshould be notedthatsecond media221 canbe
provided as a plate made of insulating materials. The
second feeding member can be provided as a second
balun microstrip line 222, as shown in Fig. 4. For exam-
ple, the second balun microstrip line 222 includes a third
branch 2221 and a fourth branch 2222 which are elec-
trically connected, one end of the third branch 2221 is
electrically connected with an external feed network, and
the fourth branch 2222 has one end hanging in the air,
and the third branch 2221 and the fourth branch 2222 are
respectively disposed in correspondence with the two
first grounding members and coupled and connected
with them. As shown in Fig.5, the second feeding mem-
ber can be provided as a second microstrip ground piece
223, one end of the second microstrip ground piece 223 is
electrically connected with a corresponding radiation arm
110 by means such as welding, and the other end of the
second microstrip ground piece 223 is connected with
ground base plate by means such as welding. The num-
ber of the two grounding members can be flexibly ad-
justed as required, as long as the coupling feed to the
radiation arms 110 can be enabled.

[0057] The first media 211 and the second media 221
which are disposed to have an angle therebetween can
be implemented by means of pluggable fitting, are easy
for disassembly and assembly, and are of high assem-
bling efficiency. Preferably, the first media 211 is disposed
perpendicular to the second media 221 in a compact
layout.

[0058] AsshowninFigs.2to5,inoneembodiment,the
firstmedia211 is provided with afirst socket 2111, and the
second media 221 is provided with a second socket 2211
which is disposed corresponding to the first socket 2111.
In this way, the first media 211 is above the second media
221, so that the second socket 2211 corresponds to the
first socket 2111, and then the second media 221 is
inserted into the first socket 2111 until the first media
211 is inserted into the second socket 2211, and then the
first media 211 and the second media 221 can be stably
and reliably connected together to form a support struc-
ture for providing stable support for the radiation unit 10.
[0059] The width of the first socket 2111 and the width
of the second socket 2211 can be flexibly adjusted ac-
cording to the thicknesses of the second media 221 and
the first media 211.

[0060] As shown in Figs. 2 and 3, in one embodiment,
one end of the first grounding member is provided with a
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first bump 2131 for pluggable fitting with a respective
radiation arm 110. As shown in Figs. 4 and 5, one end of
the second grounding member is provided with a second
bump 2231 for pluggable fitting with a respective radia-
tion arm 110. As such, a corresponding feeding socket
1000 can be provided on a radiation arm 110 for plugging
the first bump 2131 and the second bump 2231 into the
feeding socket 1000, thus the electrical connection be-
tween the first grounding member and the second
grounding member and the radiation arm 110 can be
implement in a simple and convenient manner. Of
course, in order to improve the stability and reliability
of the pluggable fitting, as shown in Fig. 3, the first media
211 may also be provided with a third bump 2112 which is
disposed corresponding to the firstbump 2131; as shown
in Fig. 5, the second media 221 may also be provided with
a fourth bump 2212 which is disposed corresponding to
the second bump 2231; thus the plugging strength of the
first bump 2131 and the second bump 2231 are in-
creased. Jacks corresponding to the feeding sockets
1000 also need to be opened on the substrate 300.
[0061] Inone embodiment, the 5G antennaincludes at
least three radiation units 10 which are disposed to be
equally spaced apart from each other in a preset dis-
tance. As such, three radiation units 10 are utilized to
constitute a subarray, and the spacing between two
adjacent radiation units 10 is preferably 62.5 mm.
Further, four subarrays can constitute a 5G antenna
array, and the spacing between adjacent subarrays is
preferably 52 mm. Therefore, the sizes of the radiation
units 10 can be adjusted according to actual frequency
requirements to meet the different operating frequency
requirements, and the radiation units 10 are used in
combination to meet 5G antenna requirements, so that
as compared with other array antennas, the pattern of the
5G array antenna are improved significantly and have
good standing waves, as shown in Fig. 6; the beam
widths in the horizontal plane all reach 60° or more, as
shown in Fig. 7.

[0062] The various technical features in the above
embodiments may be combined arbitrarily. For brevity
of description, not all possible combinations of various
technical features in the above embodiments have been
described. However, as long as the combinations of
these technical features are not contradictory, they shall
be regarded as falling within the scope of the specifica-
tion.

[0063] The above embodiments represent only sev-
eral embodiments of the present invention, which have
been described concretely and in detail, but should notbe
construed as limiting the protection scope of the inven-
tion.

[0064] Therefore, the protection scope of the present
invention should be defined by the appended claims.
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Claims

1.

A radiation unit (10), comprising:

two groups of dipoles the polarizations of which
are orthogonal, each group of the dipoles com-
prises two radiation arms (110) which are dis-
posed to be spaced apart relative to each other,
and each of the radiation arms (110) is provided
with a first extension branch (120) and a second
extension branch (130) which are disposed tobe
spaced apart from each other;

wherein the surface area of the first extension
branch (120) is greater than the surface area of
the second extension branch (130);

wherein an outer sidewall of each of the radia-
tion arms (110) is provided with a cut-off corner
(190);

wherein each of the radiation arms (110) is
provided with a first hollowed groove (140), each
of one end of the first extension branch (120) and
one end of the second extension branch (130) is
connected with the outer sidewall of each of the
radiation arms (110), a first spacer groove (150)
in communication with the first hollowed groove
(140) is provided between the first extension
branch (120) and the second extension branch
(130), and each of the first extension branch
(120) and the second extension branch (130)
is disposed towards the inside of the first hol-
lowed groove (140);

wherein a second spacer groove (160) and a
current-conducting part (180) for connecting two
adjacent radiation arms (110) are provided be-
tween the two adjacent radiation arms (110),
and each of the two adjacent radiation arms
(110) is provided with a second hollowed groove
(170) in communication with the second spacer
groove (160).

The radiation unit (10) according to claim 1, wherein
each of the radiation arms (110) is provided with a
first connecting portion for coupling feed with a feed-
ing balun.

The radiation unit (10) according to claim 1, wherein
a distance between a sidewall of the first hollowed
groove (140) and a sidewall of the second spacer
groove (160) ranges from 5.5 mm to 6mm; and a
width of the second hollowed groove (170) ranges
from 11.9 mm to 12.7 mm.

A 5G antenna, comprising:

the radiation unit (10) according to any one of
claims 1-3, and

feeding baluns which are in coupling feed with
the radiation arms (110).
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5. The 5G antenna according to claim 4, wherein the

radiation unit (10) further comprises a substrate
(300) which is provided between the radiation arms
(110) and the feeding baluns, and the radiation arms
(110) are disposed on a surface of the substrate
(300).

The 5G antenna according to claims 4 or 5, wherein
each of the feeding baluns comprises a first feeding
component (210) for the coupling feed with the first
group of dipoles and a second feeding component
(220) for the coupling feed with the second group of
dipoles, the first feeding component and the second
feeding component being disposed to have an angle
therebetween.

Patentanspriiche

Strahlungseinheit (10), umfassend:

zwei Gruppen von Dipolen, deren Polarisatio-
nen orthogonal sind, wobei jede Gruppe der
Dipole zwei Strahlungsarme (110) umfasst,
die angeordnet sind, um relativ zueinander be-
abstandet zu sein, und jeder der Strahlungs-
arme (110) mit einem ersten Verlangerungs-
zweig (120) und einem zweiten Verlangerungs-
zweig (130) versehen ist, die angeordnet sind,
um voneinander beabstandet zu sein;

wobei die Flache des ersten Verlangerungs-
zweigs (120) groRer ist als die Flache des zwei-
ten Verlangerungszweigs (130);

wobei eine duRere Seitenwand jedes der Strah-
lungsarme (110) mit einer abgeschnittenen
Ecke (190) versehen ist;

wobei jeder der Strahlungsarme (110) mit einer
ersten ausgehohlten Nut (140) versehen ist,
wobei jeweils ein Ende des ersten Verlange-
rungszweigs (120) und ein Ende des zweiten
Verlangerungszweigs (130) mit der auReren
Seitenwand jedes der Strahlungsarme (110)
verbunden ist, eine erste Abstandhalter-Nut
(150), die mit der ersten ausgehdhlten Nut
(140) kommuniziert, zwischen dem ersten Ver-
langerungszweig (120) und dem zweiten Ver-
langerungszweig (130) vorgesehen ist, und je-
der des ersten Verlangerungszweigs (120) und
des zweiten Verlangerungszweigs (130) zur In-
nenseite der ersten ausgehohlten Nut (140) hin
angeordnet ist;

wobei zwischen den zwei benachbarten Strah-
lungsarmen (110) eine zweite Abstandhalter-
Nut (160) und ein stromleitender Teil (180)
zum Verbinden zweier benachbarter Strah-
lungsarme (110) vorgesehen sind, und jeder
der zwei benachbarten Strahlungsarme (110)
mit einer zweiten ausgehohlten Nut (170) ver-
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sehenist, die mit der zweiten Abstandhalter-Nut
(160) kommuniziert.

Strahlungseinheit (10) nach Anspruch 1, wobei jeder
der Strahlungsarme (110) mit einem ersten Kopp-
lungsabschnitt zum Koppeln der Einspeisung mit
einem Einspeisebalun versehen ist.

Strahlungseinheit (10) nach Anspruch 1, wobei ein
Abstand zwischen einer Seitenwand der ersten aus-
gehdhlten Nut (140) und einer Seitenwand der zwei-
ten Abstandhalter-Nut (160) im Bereich von 5,5 mm
bis 6 mm liegt; und eine Breite der zweiten ausgeh-
6hlten Nut (170)im Bereich von 11,9 mmbis 12,7 mm
liegt.

5-G-Antenne, umfassend:

die Strahlungseinheit (10) nach einem der An-
spriche 1-3, und

Einspeisebaluns, die mit den Strahlungsarmen
(110) in Kopplungs-Einspeisung stehen.

5G-Antenne nach Anspruch 4, wobei die Strah-
lungseinheit (10) ferner ein Substrat (300) umfasst,
das zwischen den Strahlungsarmen (110) und den
Einspeisebaluns vorgesehen ist, und die Strah-
lungsarme (110) auf einer Oberflache des Substrats
(300) angeordnet sind.

5G-Antenne nach Anspruch 4 oder 5, wobei jeder
der Einspeisebaluns eine erste Einspeisekompo-
nente (210) fur die Kopplungs-Einspeisung mit der
ersten Gruppe von Dipolen und eine zweite Einspei-
sekomponente (220) fur die Kopplungs-Einspeisung
mit der zweiten Gruppe von Dipolen umfasst, wobei
die erste Einspeisekomponente und die zweite Ein-
speisekomponente so angeordnet sind, dass sie
einen Winkel dazwischen aufweisen.

Revendications

Unité de rayonnement (10), comprenant :

deux groupes de dipéles dont les polarisations
sont orthogonales, chaque groupe de dipbles
comprenant deux bras de rayonnement (110)
disposés de maniére a étre espacés l'un par
rapport a l'autre, et chacun des bras de rayon-
nement (110) étant pourvu d’'une premiére bran-
che d’extension (120) et d’'une deuxiéme bran-
che d’extension (130) disposées de maniére a
étre espacées I'une par rapport a l'autre ;
dans laquelle la surface de la premiére branche
d’extension (120) est supérieure a la surface de
la deuxieme branche d’extension (130) ;

dans laquelle une paroi latérale extérieure de
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chacun des bras de rayonnement (110) est
pourvue d’un coin coupé (190) ;

dans laquelle chacun des bras de rayonnement
(110) estpourvu d’'une premiére rainure creusée
(140), chacune d’'une extrémité de la premiéere
branche d’extension (120) et d’une extrémité de
la deuxieme branche d’extension (130) est re-
liée a la paroi latérale extérieure de chacun des
bras de rayonnement (110), une premiére rai-
nure d’espacement (150) en communication
avec la premiére rainure creusée (140) est pré-
vue entre la premiére branche d’extension (120)
et la deuxieme branche d’extension (130), et
chacune de la premiere branche d’extension
(120) et de la deuxiéme branche d’extension
(130) est disposée vers I'intérieur de la premiere
rainure creusée (140) ;

dans laquelle une deuxiéme rainure d’espace-
ment (160) et une partie conductrice de courant
(180) pour connecter deux bras de rayonne-
ment adjacents (110) sont prévues entre les
deux bras de rayonnement adjacents (110), et
chacun des deux bras de rayonnement adja-
cents (110) est pourvu d’une deuxieme rainure
creusée (170) en communication avec la deu-
xiéme rainure d’espacement (160).

Unité de rayonnement (10) selon la revendication 1,
dans laquelle chacun des bras de rayonnement
(110) est pourvu d’'une premiére partie d’alimenta-
tion pour coupler I'alimentation avec un balun d’ali-
mentation.

Unité de rayonnement (10) selon la revendication 1,
dans laquelle une distance entre une paroi latérale
de la premiére rainure creusée (140) et une paroi
latérale de la deuxiéme rainure d’espacement (160)
estcomprise entre 5,5 mmet6 mm; etunelargeurde
la deuxiéme rainure creusée (170) est comprise
entre 11,9 mm et 12,7 mm.

Antenne 5G, comprenant :

une unité de rayonnement (10) selon une quel-
conque des revendications 1-3, et

des baluns d’alimentation qui sont en alimenta-
tion de couplage avec les bras de rayonnement
(110).

Antenne 5G selon la revendication 4, dans laquelle
I'unité de rayonnement (10) comprend en outre un
substrat (300) qui est prévu entre les bras de rayon-
nement (110) et les baluns d’alimentation de cou-
plage, et les bras de rayonnement (110) sont dis-
posés sur une surface du substrat (300).

Antenne 5G selon les revendications 4 ou 5, dans
laquelle chacun des baluns d’alimentation
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comprend un premier composant d’alimentation
(210) pour l'alimentation de couplage avec le pre-
mier groupe de dipbles et un deuxiéme composant
d’alimentation (220) pour I'alimentation de couplage
avec le deuxiéme groupe de dipéles, le premier
composant d’alimentation et le deuxiéme compo-
sant d’alimentation étant disposés de maniére a
présenter un angle entre eux.
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