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Description
TECHNICAL FIELD

[0001] The presentinvention relates to the field of com-
munication technologies, and in particular, to a 5G an-
tenna 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 tech-
nology, 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.

SUMMARY

[0004] 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.
[0005] The technical solution is as follows:

According to an aspect, there is provided a radiation unit,
including: two groups of dipoles the polarizations of which
are orthogonal, each group of the dipoles 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 ex-
tension branch which are disposed to be spaced apart
from each other.

[0006] The radiation unit of the above embodiment in-
cludes 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 rel-
ative 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 dis-
posed on respective radiation arms, so that the first ex-
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tension 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 bandwidth,
good radiation performance, and fulfil the use require-
ments of 5G antennas. Moreover, the radiation unit has
a simple structure and is easy to produce, and the man-
ufacturing cost is lowered.

[0007] The technical solution will be described further
below.
[0008] In one of these embodiments, the surface area

of the first extension branch is adjustable and/or the sur-
face area of the second extension branch is adjustable.
[0009] In one of these embodiments, the surface area
of the first extension branch is greater than or equal to
the surface area of the second extension branch.
[0010] In one of these embodiments, each of the radi-
ation arms is provided with a first connecting portion for
coupling feed with a feeding balun.

[0011] Inone of these embodiments, an outer sidewall
of each of the radiation arms is provided with a cut-off
corner.

[0012] In one of these embodiments, each of the radi-
ation arms is provided with a first hollowed groove, each
of one end 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 communication with the first hollowed groove
is provided between the first extension branch and the
second extension branch, and each of the first extension
branch and the second extension branch is disposed to-
wards the inside of the first hollowed groove.

[0013] Inone of these embodiments, a second spacer
groove and a current-conducting part for connecting two
adjacent radiation arms are provided between the two
adjacent radiation arms, and each of the two adjacent
radiation arms s provided with a second hollowed groove
in communication with the second spacer groove.
[0014] In one of these embodiments, a hollowed area
of the first hollowed groove is adjustable and/or a hol-
lowed area of the second hollowed groove is adjustable.
[0015] 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.

[0016] According to another aspect, there is provided
a 5G antenna, including: the radiation unit; and feeding
baluns which are in coupling feed with the radiation arms.
[0017] 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 en-
sured that the radiation unit can radiate signals with good
radiation performance in a stable and reliable manner.
Meanwhile, the first extension branches and the second
extension branches which are disposed to be spaced
apart from each other are disposed on respective radia-
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tion arms of the radiation unit, thus the first extension
branches and the second extension branches can be uti-
lized to adjust the electrical lengths of the high frequen-
cies and low frequencies of the radiation unit, thereby
being able to achieve extension of the operating frequen-
cy 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 impedance
characteristics and cross-polarization ratio, and the pro-
duction cost is low, which is suitable for the use require-
ments of 5G technology.

[0018] 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 radi-
ation arms are disposed on a surface of the substrate.
[0019] In one of these embodiments, each of the feed-
ing baluns includes a first feeding component for the cou-
pling 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
[0020]

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 ofa 5G antenna
according to one embodiment.

DESCRIPTION OF REFERENCE SYMBOLS:

[0021] 10, radiation unit, 110, radiation arm, 120, first
extension branch, 130, second extension branch, 140,
first hollowed groove, 150, first spacer groove, 160, sec-
ond spacer groove, 170, second hollowed groove, 180,
current-conducting part, 190, cut-off corner, 1000, feed-
ing 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
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bump, 300, substrate.
DETAILED DESCRIPTION

[0022] 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 present
invention and does not define the protection scope of the
present invention.

[0023] It should be noted that when an element is re-
ferred to as being "disposed on" or "fixed to" another
element, it can be directly on another element or inter-
vening elements may be present.

[0024] 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-remov-
able manner. When an element is considered to be "con-
nected with", "rotately connected with" another element,
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
for illustration purposes only, and do not represent the
unigue implementation.

[0025] Unless otherwise defined, all technical and sci-
entific terms as used herein have the same meaning as
meanings that are generally understood to one of ordi-
nary skill in the art. The terms as used in the description
of the invention herein are for the purpose of description
only and are not intended to limit the present invention.
The term " and/or" as used herein includes any and all
combinations of one or more of the associated listed
items.

[0026] Similar words such as "first",
""second" and "third" in the presentinvention do not rep-
resent specific number or order, and are used merely to
distinguish between names.

[0027] It should also be understood that when explain-
ing an element, the element should be construed as in-
cluding 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.

[0028] As shown in 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.

[0029] The radiation unit 10 of the above embodiment
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includes four radiation arms 110 of the same shape and
size, wherein two radiation arms 110 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 110 which are disposed to be spaced apart and
diagonal relative to each other fit to form a second group
ofdipoles, and the two groups of dipoles the polarizations
of which are orthogonal to each other are utilized to form
dual-polarization radiation.

[0030] 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 radiation
unit 10 has a simple structure and is easy to produce,
and the manufacturing cost is lowered.

[0031] It should be noted that the connecting end of
the first extension branches 120 and the connecting end
ofthe 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 ex-
tension 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 radiation arm 110 in
an all-in-one manner or they can be formed separately
to be assembled; the all-in-one manufacturing manner
is preferred, 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.
[0032] 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.

[0033] In one embodiment, the length (L, 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.

[0034] 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
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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.

[0035] 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 radi-
ation unit 10 is adjusted, and in turn the operating fre-
quency band of the radiation unit 10 is adjusted.

[0036] 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 radi-
ation unit 10 is adjusted, and in turn the operating fre-
quency band of the radiation unit 10 is adjusted.

[0037] 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 ex-
tension branch 130 and the width of the second extension
branch 130, so that the electrical length of the radiation
unit 10 can be adjusted, and in turn the operating fre-
quency band of the radiation unit 10 can be adjusted.
[0038] Asshownin Fig. 1, in one embodiment, the sur-
face 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 band-
width 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 extension branch 130 by ad-
justing 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.

[0039] Inone embodiment, the surface area of the first
extension branch 120 is equal to the surface area of the
second extension branch 130.

[0040] 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.

[0041] Onthe 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 cou-
pling feed to the radiation arms 110 and ensures the ra-
diation performance of the radiation unit 10. Each of the
first connecting portions can be provided as a feed jack
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or feeding socket 1000 for ease of pluggable fitting.
[0042] 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 en-
hancing the radiation performance of the radiation unit
10. The size of the cut-off corner 190 can be flexibly ad-
justed according to the actual use requirements. The cut-
off corner 190 can be disposed on a portion correspond-
ing to the first extension branch 120 and the second ex-
tension branch 130.

[0043] 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 re-
duced, and light-weight antennas can be achieved. More-
over, the arrangement of the first hollowed groove 140
on the inner surface of the radiation arm 110 also im-
proves the cross-polarization ratio of the radiation unit
10 and also increases the electrical lengths of the radi-
ation arms 110, extending the operating bandwidths of
the radiation unit 10.

[0044] 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 struc-
ture 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.

[0045] Of course, in other embodiments, it may be that
the first extension branch 120 extends towards the inte-
rior of the first hollowed groove 140 and the second ex-
tension 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 interior of the
first hollowed groove 140 and the first extension branch
120 extends towards the outer side of a respective radi-
ation arm 110; or it may be that each of the first extension
branch 120 and the second extension branch 130 ex-
tends towards the exterior of the first hollowed groove
140. It is only necessary to meet the requirement of en-
abling the first extension branch 120 and the second ex-
tension branch 130 to extend the operating frequency
band of the radiation unit 10.

[0046] 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.

[0047] 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 pro-
vided with a second hollowed groove 170 in communi-
cation 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 fre-
quency bands of the radiation unit 10. Wherein the cur-
rent-conducting part 180 can be provided as a sidewall
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.

[0048] Further, ahollowed area ofthe second hollowed
groove 170 is adjustable. As such, the electrical lengths
of the 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 ad-
justed. Wherein the adjustment of the hollowed area of
the second hollowed groove 170 can be achieved by ad-
justing the width (H, as shown in Fig. 1) or length (H3 as
shown in Fig. 1) of the second hollowed groove 170.
[0049] 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 according-
ly, thus the radiation performance of the radiation unit 10
can be ensured.

[0050] In one embodiment, when the hollowed area of
the first hollowed groove 140 becomes larger so that the
distance (H4, 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 ac-
cordingly, thereby reducing the hollowed area of the sec-
ond hollowed groove 170 and thereby improving the ra-
diation 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
11.9 mm to 12.7 mm, and the radiation performance of
the radiation unit 10 is ensured.

[0051] 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 hol-
lowed area of the first hollowed groove 140, the hollowed
area of the second hollowed groove 170, the surface area
of the first extension branch 120 and the surface area of
the second extension branch 130 are conducted simul-
taneously, 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.

[0052] 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.

[0053] 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 apartfrom each other are disposed on respec-
tive 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.

[0054] As shown in Fig. 1, in one embodiment, the ra-
diation unit 10 also include a substrate 300 which is pro-
vided between the radiation arms 110 and the feeding
baluns, the radiation arms 110 being disposed on the
surface of the substrate 300.

[0055] 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 sub-
strate 300 can be provided as a printed circuit board
(PCB) media board.

[0056] 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 ra-
diation arms 110 of another group of dipoles, thus the
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transmission of energy can be achieved, and it can be
ensured that the radiation unit 10 can radiate signals in
a stable and reliable manner.

[0057] As shown in Figs. 2 and 3, in one embodiment,
the first feeding component 210 includes a first media
211, afirst feeding member and two first grounding mem-
bers. The first feeding member is disposed on one side
of the first media 211 by means such as engaging 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 mem-
bers are disposed to be spaced apart relative to each
other. The first feeding member is coupled and connect-
ed 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 cor-
respondence. As such, the first feeding member is cou-
pled and connected with each of the two first grounding
members, and the two first grounding members are con-
nected 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.

[0058] It should be noted that the first media 211 can
be provided as a plate made of insulating materials. The
first feeding member can be provided as a first balun
microstrip 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 con-
nected, 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 respec-
tively disposed 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.

[0059] As shown inFigs. 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,



11 EP 4 064 453 A1 12

and the two second grounding members are connected
with the two radiation arms 110 of second group of di-
poles in one-to-one correspondence. As such, the sec-
ond feeding member is coupled and connected with each
of the two second grounding members, and the two sec-
ond grounding members are connected with the two ra-
diation 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 imped-
ance characteristics.

[0060] It should be noted that second media 221 can
be 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 electri-
cally connected, one end of the third branch 2221 is elec-
trically 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
firstgrounding members and coupled and connected with
them. As shown in Fig.5, the second feeding member
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
number of the two grounding members can be flexibly
adjusted as required, as long as the coupling feed to the
radiation arms 110 can be enabled.

[0061] 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 dis-
posed perpendicular to the second media 221 in a com-
pact layout.

[0062] As shown in Figs. 2 to 5, in one embodiment,
the first media 211 is provided with a first 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 cor-
responds 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 structure for providing stable support for the ra-
diation unit 10.

[0063] 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.

[0064] As shown in Figs. 2 and 3, in one embodiment,
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one end of the first grounding member is provided with
a 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 sec-
ond bump 2231 for pluggable fitting with a respective
radiation 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 connec-
tion between 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 first bump 2131; as
shown in Fig. 5, the second media 221 may also be pro-
vided with a fourth bump 2212 which is disposed corre-
sponding to the second bump 2231; thus the plugging
strength of the first bump 2131 and the second bump
2231 are increased. Jacks corresponding to the feeding
sockets 1000 also need to be opened on the substrate
300.

[0065] In one embodiment, the 5G antenna includes
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 ad-
jacent 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 oth-
er 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 hori-
zontal plane all reach 60° or more, as shown in Fig. 7.
[0066] The various technical features in the above em-
bodiments may be combined arbitrarily. For brevity of
description, not all possible combinations of various tech-
nical features in the above embodiments have been de-
scribed. However, as long as the combinations of these
technical features are not contradictory, they shall be re-
garded as falling within the scope of the specification.
[0067] Theabove embodimentsrepresentonlyseveral
embodiments of the present invention, which have been
described concretely and in detail, but should not be con-
strued as limiting the patent scope of the invention.
[0068] It should be pointed out that to a person skilled
in the art, under the circumstance without deviating from
the principle of the present invention, several modifica-
tions and improvements can be made, where these mod-
ifications and improvements should fall within the protec-
tion scope of the present invention.

[0069] Therefore, the protection scope of the present
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invention should be defined by the appended claims.

Claims

A radiation unit, comprising: two groups of dipoles
the polarizations of which are orthogonal, each group
of the dipoles comprises two radiation arms which
are disposed to be spaced apart relative to each oth-
er, 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.

The radiation unit according to claim 1, wherein the
surface area of the first extension branch is adjust-
able and/or the surface area of the second extension
branch is adjustable.

The radiation unit according to claim 2, wherein the
surface area of the first extension branch is greater
than or equal to the surface area of the second ex-
tension branch.

The radiation unit according to claim 1, wherein each
of the radiation arms is provided with a first connect-
ing portion for coupling feed with a feeding balun.

The radiation unit according to claim 1, wherein an
outer sidewall of each of the radiation arms is pro-
vided with a cut-off corner.

The radiation unit according to any one of claims 1-5,
wherein each of the radiation arms is provided with
a first hollowed groove, each of one end of the first
extension branch and one end of the second exten-
sion branch is connected with the outer sidewall of
each of the radiation arms, a first spacer groove in
communication with the first hollowed groove is pro-
vided between the first extension branch and the
second extension branch, and each of the first ex-
tension branch and the second extension branch is
disposed towards the inside of the first hollowed
groove.

The radiation unit according to claim 6, wherein a
second spacer groove and a current-conducting part
for connecting two adjacent radiation arms are pro-
vided 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.

The radiation unit according to claim 7, wherein a
hollowed area of the first hollowed groove is adjust-
able and/or a hollowed area of the second hollowed
groove is adjustable.
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9.

10.

1.

12.

The radiation unit according to claim 7, wherein a
distance between a sidewall of the first hollowed
groove and a sidewall of the second spacer groove
ranges from 5.5 mm to 6mm; and a width of the sec-
ond hollowed groove ranges from 11.9 mm to 12.7
mm.

A 5G antenna, comprising:

the radiation unit according to any one of claims
1-9, and

feeding baluns which are in coupling feed with
the radiation arms.

The 5G antenna according to claim 10, wherein the
radiation unit further comprises a substrate which is
provided between the radiation arms and the feeding
baluns, and the radiation arms are disposed on a
surface of the substrate.

The 5G antenna according to claims 10 or 11, where-
in each of the feeding baluns comprises a first feed-
ing 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 di-
poles, the first feeding component and the second
feeding component being disposed to have an angle
therebetween.
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