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(54) ELECTRONIC DEVICE CAPABLE OF IMPROVING ANTENNA PERFORMANCE

(567)  The present disclosure discloses an electronic
device capable of improving performance of an antenna.
The electronic device includes a metal frame; the metal
frame is provided with at least one gap; the metal frame
is divided by the at least one gap into at least one frame
section; the atleast one frame section is used as antenna
bodies and supports corresponding frequency bands; the
at least one frame section at least forms a first antenna
body supporting an MHB and a second antenna body
supporting an LB; the first antenna body and the second
antenna body are disposed adjacent to each other and
isolated by means of the gap; the first antenna body is
further integrated with a transceiving function of at least
one HB to support the MHB and the at least one HB.
According to the present disclosure, since the first an-
tenna body supporting the MHB is further integrated with
the transceiving function of the at least one HB to support
the MHB and the at least one HB, there is no need to
provide antenna bodies supporting the HB in the elec-
tronic device, thereby reducing the cost and improving
the performance.
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Description
CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The presentapplication claims the priority of the
patent application filed on December 31, 2020 before the
China National Intellectual Property Administration with
the application number of 202011639723.8 and the title
of "ELECTRONIC DEVICE CAPABLE OF IMPROVING
PERFORMANCE OF AN ANTENNA".

TECHNICAL FIELD

[0002] The present disclosure relates to mobile com-
munication technology, and particularly, to an electronic
device capable of improving performance of an antenna.

BACKGROUND

[0003] At present, with the popularity of full-screen,
curved screen and so on, there is less and less headroom
left for antennas. However, currently, due to addition of
a 5G frequency band and other frequency bands, there
are more antennas than 4G LTE, resulting in difficult an-
tennalayout and lower efficiency. At present, metal frame
antennas are usually used to solve the contradiction be-
tween the demand for more antennas and less head-
room. However, in the related art, the quantity of anten-
nas made by a frame is limited, and more other antennas
are required to be additionally provided inside a device
in addition to the metal frame antennas, which affects
the performance of an antenna and increases the cost.
In particular, for some special rear covers, such as metal
rear covers or rear covers with printed circuits, antennas
disposed inside the device may be covered and lose the
radiation performance.

SUMMARY

[0004] Embodiments of the present disclosure provide
an electronic device capable of improving performance
of an antenna to solve the above problems.

[0005] In one aspect, an electronic device capable of
improving performance of an antenna is provided. The
electronic device includes a metal frame. The metal
frame has at least one gap. The at least one gap divides
the metal frame into at least one frame section. The at
least one frame section is used as antenna bodies and
supporting corresponding frequency bands. The at least
one frame section at least forms a first antenna body
supporting a middle high band (MHB) and a second an-
tenna body supporting a low band (LB). The firstantenna
body and the second antenna body are disposed adja-
cent to each other and isolated by means of the at least
one gap. The first antenna body is further integrated with
a transceiving function of at least one high band (HB) to
support the MHB and the at least one HB.

[0006] According to the present disclosure, by further
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integrating the first antenna body supporting the MHB
with the transceiving function of atleast one HB to support
the MHB and atleast one HB, the metal frame can support
the at least one HB, and the performance of an antenna
is improved. Moreover, it is not required to provide an-
tenna bodies supporting the HB in the electronic device,
such that the cost is reduced. In addition, no matter
whether a rear cover is a metal rear cover or a rear cover
printed with a circuit board, the performance of antenna
frequency bands such as the HB may not be affected.

BRIEF DESCRIPTION OF DRAWINGS

[0007] For clearer descriptions of the technical solu-
tions according to the embodiments of the present dis-
closure or in the related art, drawings that are to be re-
ferred for description of the embodiments or the related
art are briefly described hereinafter. Apparently, the
drawings described below merely illustrate some embod-
iments of the present disclosure, and those skilled in the
artmay also derive other drawings based on the drawings
described herein without paying any creative effort.

FIG. 1 is a schematic plan view illustrating a part of
an internal structure of an electronic device capable
of improving performance of an antenna according
to an embodiment of the present disclosure.

FIG. 2 is a schematic diagram of a combiner accord-
ing to an embodiment of the present disclosure.
FIG. 3 is a schematic structural diagram of a first
matching circuit according to an embodiment of the
present disclosure.

FIG. 4 is a schematic structural diagram of a second
matching circuit according to an embodiment of the
present disclosure.

FIG. 5 is a schematic structural diagram of a switch
unit according to an embodiment of the present dis-
closure.

FIG. 6 is a schematic structural diagram of a first
switch unit of at least one switch unit according to
an embodiment of the present disclosure.

FIG. 7 is a schematic structural diagram of a second
switch unit of at least one switch unit according to
an embodiment of the present disclosure.

FIG. 8 is a functional block diagram of an electronic
device capable of improving performance of an an-
tenna according to an embodiment of the present
disclosure.

FIG. 9 is a schematic plan view illustrating a part of
an internal structure of an electronic device capable
of improving performance of an antenna according
to another embodiment of the present disclosure.
FIG. 10 is a rear view of an electronic device capable
of improving performance of an antenna according
to an embodiment of the present disclosure.
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DESCRIPTION OF EMBODIMENTS

[0008] The technical solutions of the embodiments of
the present disclosure will be clearly and completely de-
scribed below with reference to the accompanying draw-
ings of the embodiments of the present disclosure. The
described embodiments are merely a part of the embod-
iments of the present disclosure, rather than all the em-
bodiments. All other embodiments derived by those
skilled in the art from the embodiments of the present
disclosure without any creative effort fall within the scope
of protection of the present disclosure.

[0009] In the description of the embodiments of the
present disclosure, it is to be understood that the terms
"thickness" and the like indicate orientations or positional
relationships based on the orientations or positional re-
lationships illustrated in the accompanying drawings, are
merely for convenience in describing the present disclo-
sure and simplifying the description, they are not intend-
ed to imply or indicate that the referred device or element
must have a particular orientation or be constructed and
operated in a particular orientation, and thus they should
not be construed as limiting the present disclosure. The
terms "coupled" and "connected" in the present disclo-
sure may include both direct and indirect connections.
[0010] FIG. 1 is a schematic plan view illustrating a
part of an internal structure of an electronic device 100
capable of improving performance of an antenna (here-
inafter referred to as: electronic device) according to an
embodiment of the present disclosure. As illustrated in
FIG. 1, the electronic device 100 includes a metal frame
10. The metal frame 10 has at least one gap 11. The at
least one gap 11 divides the metal frame 10 into at least
one frame section 12, and the at least one frame section
12 is used as antenna bodies and supports correspond-
ing frequency bands. The at least one frame section 12
at least forms a first antenna body ANT1 supporting a
middle high band (MHB) and a second antenna body
ANT2 supporting a low band (LB). The first antenna body
ANT1 and the second antenna body ANT2 are disposed
adjacent to each other and isolated by means of the gap
11. Thefirstantenna body ANT1 is further integrated with
a transceiving function of at least one high band (HB) to
support the MHB and the atleastone HB, i.e., supporting
transceiving of radio-frequency signals of the MHB and
the at least one HB.

[0011] Since the HB has relatively low requirements
for an antenna space, antenna bodies supporting the HB
in the related art are generally disposed inside the elec-
tronic device 100 to minimize the influence on perform-
ance of an antenna. According to the present disclosure,
since the first antenna body ANT1 supporting the MHB
is further integrated with the transceiving function of the
at least one HB to support the MHB and the at least one
HB, the metal frame 10 can implement the supporting for
the at least one HB, and the performance of an antenna
is improved. Moreover, it is not required to provide these
antenna bodies supporting the HB in the electronic de-
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vice 100, such that the cost is reduced. In addition, no
matter whether a rear cover of the electronic device 100
is a metal rear cover or a rear cover printed with a circuit
board or a rear cover with an electrochromic function,
the transceiving performance of antenna frequency
bands such as the HB may not be affected.

[0012] As illustrated in FIG. 1, the electronic device
100 further includes an MHB feed source S1, atleastone
HB feed source S2, and a combiner 13. The combiner
13 is connected among the MHB feed source S1, the at
least one HB feed source S2, and the first antenna body
ANT1, and the combiner 13 is configured to combine
feed signals provided by the MHB feed source S 1 and
the at least one HB feed source S2 and provide the feed
signals to the first antenna body ANT1, enabling the first
antenna body ANT1 to support the MHB and the at least
one HB.

[0013] Incombination with FIG. 2, which is a schematic
diagram of the combiner 13, the combiner 13 is an all-
in-one combiner. The combiner 13 includes a first input
end 131, atleastone second inputend 132, and an output
end 133. The first input end 131 is configured to be con-
nected to the MHB feed source S1. The at least one sec-
ond input end 132 is configured to be connected to the
at least one HB feed source S2, respectively. The output
end 133 is configured to be connected to the first antenna
body ANT1.

[0014] The MHB feed source S1 provides a feed signal
of the MHB, and the at least one HB feed source S2
provides a feed signal of the at least one HB. Thus, the
combiner 13 is configured to combine the feed signal of
the MHB provided by the MHB feed source S1 and re-
ceived by the first input end 131 with the feed signal of
the at least one HB provided by the at least one HB feed
source S2 and received by the at least one second input
end 132, and then provide the combined feed signals to
the first antenna body ANT1, enabling the first antenna
body ANT1 to support the MHB and the at least one HB.
[0015] Referring back to FIG. 1, the antenna device
100 further includes a first matching circuit 14. The first
matching circuit 14 is connected between the combiner
13 and the first antenna body ANT1 and configured to
implement impedance matching of the MHB and the at
least one HB. As illustrated in FIG. 1, the first antenna
body ANT1 includes a feed point F1. In the present dis-
closure, the above expression "the combiner 13 is con-
nected among the MHB feed source S1, the at least one
HB feed source S2, and the first antenna body ANT1"
indicates that the combiner 13 is connected among the
MHB feed source S1, the at least one HB feed source
S2, and the feed point F1 of the first antenna body ANT1.
The output end 133 being configured to be connected to
the first antenna body ANT1 indicates that the output end
133 is configured to be connected to the feed point F1
of the first antenna body ANT1. The first matching circuit
14 being connected between the combiner 13 and the
first antenna body ANT1 also indicates that the first
matching circuit 14 is connected between the combiner
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13 and the feed point F1 of the first antenna body ANT1.
[0016] The first matching circuit 14 is specifically con-
nected between the output end 133 of the combiner 13
and the feed point F1 of the first antenna body ANT1.
[0017] Withmatching adjustment performed by the first
matching circuit 14, the HB may be effectively excited,
and the radiation performance of the HB is improved.
[0018] The MHB is a frequency band in a range from
1710 MHz to 2690 MHz. The at least one HB is a fre-
quency band other than the MHB, for example, a fre-
quency band of 3000 MHZ or above.

[0019] In some embodiments, the at least one HB in-
cludes a 5th Generation Mobile Communication Tech-
nology (5G) N78 frequency band and a5G N79 frequency
band, and the at least one HB feed source S2 includes
a feed source for generating feed signals of the 5GN78
frequency band and the 5G N79 frequency band. The
5G N78 frequency band and the 5G N79 frequency band
are an N78 frequency band and an N79 frequency band
under the 5G NSA communication standard, respective-
ly. The 5GN78 frequency band ranges from 3400 MHZ
to 3600 MHZ, and the 5G N79 frequency band ranges
from 4800 MHZ to 5000 MHZ.

[0020] The first matching circuit 14 performs matching
adjustment, at least to excite the resonance of the N79
frequency band, thereby achieving effective excitation of
the N79 frequency band. The resonance of the MHB, the
5G N78 frequency band and the 5G N79 frequency band
may be effectively excited through impedance matching
adjustment performed by the first matching circuit 14.
That is, the first antenna body ANT1 may achieve better
resonance in the MHB, the 5G N78 frequency band and
the 5G N79 frequency band, thereby reducing loss and
improving radiation performance.

[0021] FIG. 3 is a schematic structural diagram of the
first matching circuit 14 according to an embodiment of
the present disclosure. As illustrated in FIG. 3, the first
matching circuit 14 includes a first inductor L1, a first
capacitor C1, and a second capacitor C2. The firstinduc-
tor L1 and the first capacitor C1 are sequentially connect-
ed in series between the combiner 13 and the first an-
tenna body ANT1, that is, they are sequentially connect-
ed in series between the combiner 13 and the feed point
F1 of the first antenna body ANT1. The second capacitor
C2 is connected between the ground and a connection
node N1 of the firstinductor L1 and the first capacitor C1.
[0022] In some embodiments, the first inductor L1 has
an inductance value of 3.3 NH (nanohenry, namely, 10-9
henry), the first capacitor C1 has a capacitance value of
1 PF (picofarad, namely 10-12 farad), and the second
capacitor C2 has a capacitance value of 0.5 PF.

[0023] Thus,with the above-mentioned structure ofthe
firstmatching circuit 14, the HB can be effectively excited,
and the radiation performance of the HB is improved. In
some embodiments, when the at least one HB includes
the 5G N78 frequency band and the 5G N79 frequency
band, the first inductor L1 and the second capacitor C2
constitute a structure for exciting a resonance of the first
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antennabody ANT1 inthe 5G N79frequency band, there-
by implementing effective excitation of the 5G N79 fre-
quency band. In this way, the first antenna body ANT1
can implement better radiation performance in the
5GN79 frequency band.

[0024] Insome embodiments, the atleast one HB may
also include a WIFI 5G frequency band, and the first an-
tenna body ANT1 also supports transceiving of radio-
frequency signals in the WIFI 5G frequency band. That
is, in some embodiments, the atleast one HB feed source
S2 of the electronic device 100 further includes a feed
source for generating a feed signal of the WIFI 5G fre-
quency band. The combiner 13 may further combine the
feed signal of the WIFI 5G frequency band with the feed
signal of the MHB and the feed signals of the 5G N78
frequency band and the 5G N79 frequency band to obtain
combined feed signals, and the first matching circuit 14
performs matching and tuning, enabling the first antenna
body ANT1 to simultaneously support the MHB, the 5G
N78 frequency band, the 5G N79 frequency band, and
the WIFI 5G frequency band. The WIFI 5G frequency
band ranges from 5.15 to 5.85 MHz.

[0025] Referring back to FIG. 1, the electronic device
100 further includes a second matching circuit 15 and an
LB feed source S3. The second matching circuit 15 is
connected between the LB feed source S3 and the sec-
ond antenna body ANT2, and the second matching circuit
is configured to implement impedance matching of the
LB and filter matching for filtering away the MHB and the
HB, thereby isolating the first antenna body ANT1 from
the second antenna body ANT1.

[0026] Thatis, in the present disclosure, signals of the
MHB and signals of the HB such as the 5G N78 frequency
band, the 5G N79 frequency band and the WIFI 5G fre-
quency band are filtered away on the second antenna
body ANT2 by means of the second matching circuit 15.
Therefore, no signal interference may occur even if the
first antenna body ANT1 and the second antenna body
ANT?2 are disposed adjacent to each other, thereby im-
plementing isolation of the first antenna body ANT1 from
the second antenna body ANT1.

[0027] FIG. 4 is a schematic structural diagram of the
second matching circuit 15 according to an embodiment
of the present disclosure. As illustrated in FIG. 14, the
second matching circuit 15 includes a second inductor
L2, a third inductor L3, and a third capacitor C3. The
second inductor L2 is connected between the LB feed
source S3 and the second antenna body ANT2. The third
inductor L3 and the third capacitor C3 are connected in
parallel between the ground and a connection node N2
of the second inductor L2 and the second antenna body
ANT2.

[0028] Referring back to FIG. 1, the second antenna
body ANT2 includes a feed point F2. In the present dis-
closure, the second matching circuit 15 being connected
between the LB feed source S3 and the second antenna
body ANT2 indicates that the second matching circuit 15
is connected between the LB feed source S3 and the
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feed point F2 of the second antenna body ANT2. The
secondinductor L2 being connected between the LB feed
source S3 and the second antenna body ANT2 also in-
dicates thatthe second inductor L2 is connected between
the LB feed source S3 and the feed point F2 of the second
antennabody ANT2. The connection node N2 of the sec-
ondinductor L2 and the second antenna body ANT2 also
refers to the connection node N2 between the second
inductor L2 and the feed point F2 of the second antenna
body ANT2.

[0029] Insomeembodiments, the second inductor has
an inductance value of 3.3 NH, the third inductor has an
inductance value of 15 NH, and the third capacitor has
a capacitance value of 5 PF.

[0030] Thus, with the structure of the second matching
circuit 15, the impedance matching of the LB may be
implemented, and meanwhile, the filter matching for fil-
tering away the MHB and the HB is also implemented,
thereby isolating the first antenna body ANT1 from the
second antenna body ANT2.

[0031] Specifically, the parallel structure between the
third inductor L3 and the third capacitor C3 constitutes a
filtering circuit for filtering away the MHB and the HB, that
is, the second matching circuit 15 implements the filtering
effect of filtering away the middle high band through the
parallel structure between the third inductor L3 and the
third capacitor C3.

[0032] Referring back to FIG. 1, as illustrated in FIG.
1, the electronic device 100 further includes at least one
switch unit 16. The at least one switch unit 16 is connect-
ed between a target position of the second antenna body
ANT2 and the ground. The target position is a position
between the feed point F2 of the second antenna body
ANT2 and an end D1, close to the first antenna body
ANT1, of the second antenna body ANT2. The above-
mentioned feed point F2 of the second antenna body
ANT2 is a connection point/signal feed point connected
to the second matching circuit.

[0033] The target position may be any position be-
tween the feed point F2 of the second antenna body
ANT2 and the end D1, close to the first antenna body
ANT1, of the second antenna body ANT2.

[0034] FIG. 5is a schematic structural diagram of the
switch unit 16 according to an embodiment of the present
disclosure. As illustrated in FIG. 5, each of the at least
one switch unit 16 includes a plurality of matching ele-
mentbranches Z1 connectedin parallel, and each match-
ing element branch includes a matching element M1 and
a switch SW1 that are connected in series. The matching
elements M1 in different matching element branches Z1
are different in terms of at least one of types and param-
eters. Different matching element branches are selected
to operate by controlling on/off of the switches in the dif-
ferent matching element branches, such that the first an-
tenna body ANT1 and the second antenna body ANT2
can support transceiving of radio-frequency signals in
different frequency bands, thereby extending the fre-
quency band range of the first antenna body and the sec-
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ond antenna body.

[0035] As mentioned above, the first antenna body
ANT1 and the second antenna body ANT2 are disposed
adjacent to each other and isolated by means of the gap
11. The firstantenna body ANT1 and the second antenna
body ANT2 are antennas with a common aperture/gap.
The first antenna body ANT1 may also be coupled to the
second antenna body ANT2 through the gap 11, and is
grounded through the at least one switch unit 16, thereby
forming a feed path passing through the gap 11 and the
at least one switch unit 16. The second antenna body
ANT2 may also form a feed path from the feed point F2
of the second antenna body ANT2 to the at least one
switch unit 16 and then to the ground. Thus, when differ-
ent matching element branches are selected to operate
by controlling on/off of the switches in the different match-
ing element branches of the at least one switch unit 16,
resonance frequencies of the first antenna body ANT1
and the second antenna body ANT2 may be affected at
the same time, so as to change the frequency bands
supported by the firstantenna body ANT1 and the second
antenna body ANT2. Thus, by controlling the on/off of
switches in different matching element branches, the first
antenna body ANT1 and the second antenna body ANT2
may operate in different frequency bands according to
needs, thereby extending bandwidths of the first antenna
body ANT1 and the second antenna body ANT2.
[0036] FIG. 6 is a schematic structural diagram of a
first switch unit according to an embodiment of the
present disclosure. As illustrated in FIG. 1 and FIG. 6, in
some embodiments, the at least one switch unit 16 in-
cludes the first switch unit 161, and the target position
includes a first target position P1. The first switch unit
161 includes a first inductor matching branch 211, a first
capacitor matching branch Z12, a second capacitor
matching branch Z13, and a third capacitor matching
branch Z14, which are connected in parallel between the
first target position P1 and the ground. The first inductor
matching branch Z11 includes a first matching inductor
L11 and a switch SW1 that are connected in series. The
first capacitor matching branch Z12 includes a first
matching capacitor C11 and a switch SW1 that are con-
nected in series. The second capacitor matching branch
Z13 includes a second matching capacitor C12 and a
switch SW1 that are connected in series. The third ca-
pacitor matching branch Z14 includes a third matching
capacitor C13 and a switch SW1 that are connected in
series.

[0037] The first matching capacitor C11, the second
matching capacitor C12, and the third matching capacitor
C13 have different capacitance values. Thus, since the
first inductor matching branch Z11, the first capacitor
matching branch Z12, the second capacitor matching
branch Z13 and the third capacitor matching branch Z14
are different in terms of types or parameters, when dif-
ferent matching branches are switched on or different
combinations of matching branches are switched on, dif-
ferent matching parameters are generated, thereby im-
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plementing resonance matching of different frequency
bands.

[0038] Insomeembodiments, the first matching induc-
tor has an inductance value of 12 NH, the first matching
capacitor has a capacitance value of 0.5 PF, the second
matching capacitor has a capacitance value of 1.2 PF,
and the third matching capacitor has a capacitance value
of 3 PF.

[0039] FIG. 7 is a schematic structural diagram of a
second switch unit 162 according to an embodiment of
the present disclosure. As illustrated in FIG. 1 and FIG.
7,the atleast one switch unit 16 furtherincludes a second
switch unit 162, and the target position further includes
a second target position P2 located between the first tar-
get position P1 and the feed point F2 of the second an-
tenna body ANT2.

[0040] The second switch unit 162 includes a second
inductor matching branch Z15, a third inductor matching
branch Z16, afourth capacitor matching branch 217, and
a fifth capacitor matching branch Z18, which are con-
nected in parallel between the second target position P2
and the ground. The second inductor matching branch
Z15 includes a second matching inductor L12 and a
switch SW1 that are connected in series. The third in-
ductor matching branch Z16 includes a third matching
inductor L13 and a switch S21 that are connected in se-
ries. The fourth capacitor matching branch Z17 includes
a fourth matching capacitor C14 and a switch SW1 that
are connected in series. The fifth capacitor matching
branch Z18 includes a fifth matching capacitor C15 and
a switch SW1 that are connected in series.

[0041] The second matchinginductor L12 and the third
matching inductor L13 have different inductance values,
and the fourth matching capacitor C14 and the fifth
matching capacitor C15 have different capacitance val-
ues. Thus, when different matching branches are
switched on or different combinations of matching
branches are switched on, different matching parameters
are generated, thereby implementing resonance match-
ing of different frequency bands.

[0042] Insomeembodiments, the second matchingin-
ductor L12 has an inductance value of 24 NH, the third
matching inductor L13 has aninductance value of 15 NH,
the fourth matching capacitor C14 has a capacitance val-
ue of 0.3 PF, and the fifth matching capacitor C15 has a
capacitance value of 3 PF.

[0043] Insome embodiments, the switches SW1 in the
atleast one switch unit 16 are computer numerical control
switches, for example, MOS transistors, BJT triode, etc.
[0044] FIG. 8 is a functional module diagram of the
electronic device 100. As illustrated in FIG. 8, the elec-
tronic device 100 may further include a processor 2, a
memory 3, and a display screen 4. The memory 3 may
store corresponding relationships between a switch con-
trol logic in the switch unit and the frequency bands sup-
ported by the first antenna body ANTO and the second
antenna body ANT2. The processor 2 can determine a
frequency band covered by a target network to be
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switched to in response to a network switching operation,
forexample, in response to a user’s operation performed
via menu options, icons, etc. displayed on the display
screen 4 for controlling switching from a 4G network to
a 5G network, or from a mobile communication network
to a WIFI network, etc. A corresponding switch control
logic can be obtained based on the corresponding rela-
tionships between the switch control logic in the at least
one switch unit and the frequency bands supported by
the first antenna body ANTO and the second antenna
body ANT2 stored in the memory 3 in advance, so as to
control the plurality of switches SW1 in the at least one
switch unit 16 to be switched on or off correspondingly.
Thus, the switch unit 16 can be adjusted to corresponding
matching parameters, and the first antenna body ANTO
and the second antenna body ANT2 currently operate in
the frequency band covered by the target network to sup-
port transceiving of radio-frequency signals in the fre-
quency band covered by the target network.

[0045] The processor 2 may include a plurality of out-
put controlling terminals that may be connected to con-
trolled terminals of all the switches SW1 of the at least
one switch unit 16 in one-to-one correspondence. For
example, when the switches SW1 in the at least one
switch unit 16 are MOS transistors, the plurality of output
controlling terminals of the processor 2 may be connect-
ed to gates of all MOS ftransistors of the at least one
switch unit 16, respectively. The switch control logic de-
fines a level outputted by each of the output controlling
terminals of the processor. Thus, the processor 2 can
control each of the output controlling terminals to output
a signal of the corresponding level to the controlled ter-
minal of the corresponding switch SW1 in the at least
one switch unit 16 based on the corresponding switch
control logic, thereby controlling the plurality of switches
SW1 in the at least one switch unit 16 to be correspond-
ingly switched on or off.

[0046] The metal frame 10 is a peripheral frame of the
electronic device 100, and may be used as antenna bod-
ies for transceiving of radio-frequency signals.

[0047] As illustrated in FIG. 1, the electronic device
100 is roughly in a form of square, the metal frame 10 is
a rectangular frame and includes two short frames 101
opposite to each other and two long frames 102 opposite
to each other. The metal frame 10 is defined by the two
short frames 101 opposite to each other and the two long
frames 102 opposite to each other.

[0048] The two short frames 101 include a first short
frame 101a and a second shortframe 101b. The twolong
frames 102 include a first long frame 102a and a second
long frame 102b. The first short frame 101a is located at
a bottom of the electronic device 100. The second short
frame 101b is located at a top of the electronic device
100. The first long frame 102a is located on a left side of
the electronic device 100. The second long frame 102b
is located on a right side of the electronic device 100.
The metal frame 10 is provided with at least one gap 11,
and the at least one gap 11 at least includes a first gap



11 EP 4 270 643 A1 12

11a defined in the first short frame 101a. A certain posi-
tion on the first long frame 102a is grounded to define a
first grounding point G1. A certain position on the second
long frame 102b is grounded to define a second ground-
ing point G2. The second antenna body ANT1 is formed
by a frame portion between the first gap 11 and the first
grounding point G1. The second antenna body ANT2 is
formed by a frame portion between the first gap 11 and
the second grounding point G2.

[0049] The certain position, which is grounded to de-
fine the first grounding point G1 in the first long frame
102a, may be a position on the first long frame 102a close
to the first short frame 101b. The certain position, which
is grounded to define the first grounding point G2 in the
second long frame 102b, may also be a position on the
second long frame 102b close to the first short frame
101b.

[0050] FIG. 1is a schematic diagram when viewing at
a side of the screen of the electronic device 100, and the
orientation terms "top", "bottom", "left side" and "right
side" are all orientations as viewed in the perspective of
FIG 1.

[0051] The first short frame 101a is provided with a
connection interface J1 such as a USB interface. That
is, the first short frame 101a is a frame with a Universal
Serial Bus (USB) interface.

[0052] Inthe presentdisclosure, the bottom of the elec-
tronic device 100 may be specifically an end with a USB
interface and other connection interfaces.

[0053] Thus, in the embodiment illustrated in FIG. 1,
when the metal frame 10 forms one frame section by
means of one gap 11, the first antenna body ANT1 and
the second antenna body ANT2 may be formed.

[0054] FIG. 9 is a schematic plan view illustrating a
part of an internal structure of the electronic device 100
according to another embodiment of the present disclo-
sure. As illustrated in FIG. 9, in addition to the first gap
11a defined in the first short frame 101a, the at least one
gap 11 further includes a second gap 11b defined in the
firstlong frame, and a third gap 11c defined in the second
long frame. The first gap 11a, the second gap 11b, and
the third gap 11c divide the metal frame 10 at least into
a first frame section 10a located between the first gap
11aand the second gap 11b, and a second frame section
10b located between the first gap 11a and the third gap
11c. Thefirstframe section 10ais grounded at the certain
position on the first long frame 102a to define the first
grounding point G1. The first antenna body ANT1 is
formed by a portion of the first frame section 10a between
the first gap 11 and the first grounding point G1. The
second frame section 10b is grounded at the certain po-
sition on the second long frame 102b to define the second
grounding point G2. The second antenna body ANT2 is
formed by a portion of the second frame section 10b be-
tween the first gap 11a and the second grounding point
G2.

[0055] The metal frame 10 may also be provided with
more gaps 11 to define more frame sections, thereby
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forming antenna bodies supporting more frequency
bands. For example, as illustrated in FIG. 9, the second
short frame 101b may be further provided with a fourth
gap 11dand afifth gap 11etodefine more frame sections.
By connecting the frame sections with feed sources of
different frequency bands, transceiving of radio-frequen-
cy signals of corresponding frequency bands may be
supported. Itis notdescribed here because itis irrelevant
to the improvement of the present disclosure.

[0056] Thus, when the metal frame 10 forms a plurality
of frame sections by means of one gap 11, the first an-
tenna body ANT1 and the second antenna body ANT2
may also be formed through the plurality of frame sec-
tions.

[0057] FIG. 10 is a rear view of the electronic device
100 according to an embodiment of the present disclo-
sure. As illustrated in FIG. 10, the electronic device 100
includes a rear cover 20. At least part of a region of the
rear cover 20 is an electrochromic region or made of met-
al. For example, a middle region of the rear cover 20 is
an electrochromic region or made of metal. The electro-
chromic region may have an electrochromic material, and
the electrochromic region may change color under the
action of an electric field. For example, the electrochro-
mic region is located between two electrode sheets, the
electrochromic region may become transparent when an
electric field is applied through the two electrode sheets,
and the electrochromic region may become opaque and
presents a particular color when no electric field is ap-
plied.

[0058] In some embodiments, the entire region of the
rear cover 20 may be an electrochromic region or a me-
tallic region. As illustrated in FIG. 10, the rear cover 20
is further provided with a camera hole 30 for a rear cam-
era to collect external light. A glass layer, a transparent
resin layer, or other structures may be disposed in the
camera hole 30 to protect the rear camera.

[0059] Inthe presentdisclosure, the term "connected",
or "connecting" includes both the direct and indirect con-
nections. For example, A is connected to B, indicating A
and B are in a direct connection , or A and B are indirectly
connected through C.

[0060] The electronic device 100 further includes a
front housing for supporting the display screen or the like
of the electronic device 100 and for providing grounding
of the entire device. The aforementioned grounding may
be understood as electrical contact with the front housing
to implement grounding.

[0061] The electronic device 100 further includes a
main board, and all the above-mentioned feed sources,
matching circuits and switch units, etc. may be disposed
on the main board. Aground on the main board is con-
nected to the front housing to form a common ground.
[0062] The electronic device 100 further includes other
elements such as a memory, which are not described
herein because they are irrelevant to the improvement
of the present disclosure.

[0063] The electronic device according to the embod-
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iments of the present disclosure may include various mo-
bile phones, tablet computers and other handheld devic-
es with antennas, in-vehicle devices, wearable devices,
computing devices or other processing devices connect-
ed to wireless modems, as well as various forms of user
equipment (UE), mobile stations (MSs), etc. For conven-
ience of description, the above-mentioned devices are
collectively referred to as antenna devices.

[0064] Thus, in the present disclosure, by further inte-
grating the first antenna body ANT1 supporting the MHB
with the transceiving function of the at least one HB to
supportthe MHB and the atleastone HB, the metal frame
10 can support the at least one HB, and the performance
of an antenna is improved. Moreover, it is not required
to provide antenna bodies supporting the HB in the elec-
tronic device 100, such that the cost is reduced. In addi-
tion, no matter whether the rear cover is a metal rear
cover or a rear cover printed with a circuit board or a rear
cover with an electrochromic function, the performance
of antenna frequency bands such as the HB may not be
affected.

[0065] Different aspects are emphasized in the de-
scription of each of the above embodiments, and refer-
ence may be made to the related descriptions of other
embodiments for the parts that are not described in detail
in an embodiment.

[0066] The embodiments of the present disclosure are
described in detail above. Specific examples are used
herein to illustrate the principles and implementations of
the present disclosure, and the descriptions of the above
embodiments are merely used to help understanding the
method and core concept of the present disclosure.
Meanwhile, those skilled in the art can make changes to
the specific implementations and applications in light of
the concept of the present disclosure. In view of the
above, the specification should not be construed as lim-
iting the present disclosure.

Claims

1. An electronic device capable of improving perform-
ance of an antenna, comprising:

a metal frame having at least one gap, the at
least one gap dividing the metal frame into at
least one frame section, the at least one frame
section being used as atleast one antenna body
and supporting corresponding frequency bands,
wherein the at least one frame section at least
forms a first antenna body supporting a middle
high band (MHB) and a second antenna body
supporting a low band (LB),

wherein the first antenna body and the second
antenna body are disposed adjacent to each
other and isolated by means of the at least one
gap, and

wherein the firstantenna body is further integrat-
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ed with a transceiving function of at least one
high band (HB) to support the MHB and the at
least one HB.

2. The electronic device according to claim 1, wherein:

a device further comprises an MHB feed source,
at least one HB feed source, and a combiner;
the combiner is connected among the MHB feed
source, the at least one HB feed source, and the
first antenna body; and

the combiner is configured to combine feed sig-
nals provided by the MHB feed source and the
at least one HB feed source and provide the
combined feed signal to the first antenna body,
enabling the first antenna body to support the
MHB and the at least one HB.

3. The electronic device according to claim 2, wherein
the device further comprises a first matching circuit,
the first matching circuit being connected between
the combiner and the first antenna body and config-
ured to implement impedance matching of the MHB
and the at least one HB.

4. The electronic device according to claim 3, wherein:

the at least one HB comprises 5th Generation
Mobile Communication Technology (5G) N78
frequency band and 5G N79 frequency band;
the at least one HB feed source comprises a
feed source for generating feed signals of the
5G N78 frequency band and the 5G N79 fre-
quency band; and

the first matching circuit comprises a first induc-
tor, a first capacitor, and a second capacitor, the
first inductor and the first capacitor being se-
quentially connected in series between the com-
biner and the first antenna body, and the second
capacitor being connected between the ground
and a connection node of the first inductor and
the first capacitor.

5. The electronic device according to claim 4, wherein:

the first inductor has an inductance value of 3.3
NH;

the first capacitor has a capacitance value of 1
PF; and

the second capacitor has a capacitance value
of 0.5 PF.

6. The electronic device according to claim 3, further
comprising a second matching circuitand an LB feed
source, wherein:

the second matching circuit is connected be-
tween the LB feed source and the second an-
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tenna body; and

the second matching circuit is configured to im-
plementimpedance matching of the LB and filter
matching for filtering away the MHB and the HB,
enabling the first antenna body to be isolated
from the second antenna body.

7. The electronic device according to claim 6, wherein:

the second matching circuit comprises a second
inductor, a third inductor, and a third capacitor;
the second inductor is connected between the
LB feed source and the second antenna body;
and

the third inductor and the third capacitor are con-
nected in parallel between the ground and a con-
nection node of the second inductor and the sec-
ond antenna body.

8. The electronic device according to claim 7, wherein:

the second inductor has an inductance value of
3.3 NH;

the third inductor has an inductance value of 15
NH; and

the third capacitor has a capacitance value of 5
PF.

9. The electronic device according to claim 2, further
comprising at least one switch unit connected be-
tween a target position of the second antenna body
and the ground, the target position being a position
between a feed point of the second antenna body
and an end, close to the first antenna body, of the
second antenna body, wherein:

each of the at least one switch unit comprises a
plurality of matching element branches connect-
ed in parallel;

each of the plurality of matching elementbranch-
es comprises a matching element and a switch
that are connected in series;

matching elements in different matching ele-
ment branches of the plurality of matching ele-
ment branches are different in terms of at least
one of types and parameters; and

the different matching element branches of the
plurality of matching element branches are se-
lected to operate by controlling on/off of the
switches in the different matching element
branches, enabling the first antenna body and
the second antenna body to support transceiv-
ing of signals in different frequency bands.

10. The electronic device according to claim 9, wherein:

the at least one switch unit comprises a first
switch unit;
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the target position comprises a first target posi-
tion;

the first switch unit comprises a first inductor
matching branch, a first capacitor matching
branch, a second capacitor matching branch,
and a third capacitor matching branch, the first
inductor matching branch, the first capacitor
matching branch, the second capacitor match-
ing branch, and the third capacitor matching
branch being connected in parallel between the
first target position and the ground;

the first inductor matching branch comprises a
first matching inductor and a switch that are con-
nected in series;

the first capacitor matching branch comprises a
first matching capacitor and a switch that are
connected in series;

the second capacitor matching branch compris-
es a second matching capacitor and a switch
that are connected in series; and

the third capacitor matching branch comprises
a third matching capacitor and a switch that are
connected in series.

11. Theelectronicdevice accordingtoclaim 10, wherein:

the first matching inductor has an inductance
value of 12 NH;

the first matching capacitor has a capacitance
value of 0.5 PF;

the second matching capacitor has a capaci-
tance value of 1.2 PF; and

the third matching capacitor has a capacitance
value of 3 PF.

12. Theelectronicdevice accordingtoclaim 10, wherein:

the at least one switch unit further comprises a
second switch unit;

the target position further comprises a second
target position located between the first target
position and the feed point of the second anten-
na body;

the second switch unit comprises a second in-
ductor matching branch, a third inductor match-
ing branch, a fourth capacitor matching branch,
and a fifth capacitor matching branch, the sec-
ond inductor matching branch, the third inductor
matching branch, the fourth capacitor matching
branch, and the fifth capacitor matching branch
being connected in parallel between the second
target position and the ground;

the second inductor matching branch comprises
a second matching inductor and a switch that
are connected in series;

the third inductor matching branch comprises a
third matching inductor and a switch that are
connected in series;
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the fourth capacitor matching branch comprises
a fourth matching capacitor and a switch that
are connected in series; and

the fifth capacitor matching branch comprises a
fifth matching capacitor and a switch that are
connected in series.

The electronicdevice according to claim 12, wherein:

the second matchinginductorhas aninductance
value of 24 NH;

the third matching inductor has an inductance
value of 15 NH;

the fourth matching capacitor has a capacitance
value of 0.3 PF; and

the fifth matching capacitor has a capacitance
value of 3 PF.

The electronic device according to claim 10, wherein
the at least one switch unitis adjusted to correspond-
ing matching parameters by correspondingly switch-
ing on or off a plurality of switches in the at least one
switch unit, enabling the first antenna body and the
second antenna body to correspondingly operate in
a frequency band of a target network to support
transceiving of radio-frequency signals in the fre-
quency band of the target network.

The electronic device according to any one of claims
1 to 14, wherein:

the metal frame comprises two long frames that
are opposite to each other, and two short frames
that are opposite to each other;

the two short frames comprise a first short frame
and a second short frame;

the two long frames comprise a first long frame
and a second long frame;

the at least one gap of the metal frame at least
comprises a first gap defined in the first short
frame;

a certain position on the first long frame is
grounded to define a first grounding point;

a certain position on the second long frame is
grounded to define a second grounding point;
the second antenna body is formed by a frame
portion between the first gap and the first
grounding point;

the second antenna body is formed by a frame
portion between the first gap and the second
grounding point.

The electronicdevice according to claim 15, wherein:

the at least one gap further comprises a second
gap defined in the first long frame, and a third
gap defined in the second long frame;

the metal frame is divided by the first gap, the
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18.

second gap and the third gap at least into a first
frame section located between the first gap and
the second gap, and a second frame section lo-
cated between the first gap and the third gap;
the first frame section is grounded at the certain
position on the first long frame to define the first
grounding point;

the first antenna body is formed by a portion,
between the first gap and the first grounding
point, of the first frame section;

the second frame section is grounded at the cer-
tain position on the second long frame to define
the second grounding point; and

the second antenna body is formed by a portion,
between the first gap and the second grounding
point, of the second frame section.

The electronic device according to claim 15, wherein
the first short frame is a frame provided with a con-
nection interface comprising a Universal Serial Bus
(USB) interface.

The electronic device according to claim 1, further
comprising a rear cover, at least part of a region of
the rear cover being an electrochromic region or
made of metal.
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