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(57) Abrégé/Abstract:

The present disclosure provides a radio frequency front-end circuit and a mobile terminal. The circuit comprises: a first signal
transmitting circuit and a second signal transmitting circuit; a first switch and a second switch; a first double-pole double-throw
switch, wherein, the first signal transmitting circuit is turned on through the first double-pole double-throw switch and the first
switch, and transmits signals through a first antenna or a second antenna; or the first signal transmitting circuit is turned on through
the first double-pole double-throw switch and the second switch, and transmits signals through a third antenna or a fourth antenna;
the second signal transmitting circuit is turned on through the first double-pole double-throw switch and the first switch, and
transmits signals through the first antenna or the second antenna; or the second signal transmitting circuit is turned on through the
first double-pole double-throw switch and the second switch, and transmits signals through the third antenna or the fourth antenna.
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ABSTRACT

This disclosure provides a radio frequency front-end circuit and a mobile
terminal. The circuit includes: a first signal transmitting circuit and a second signal
transmitting circuit; a first changeover switch and a second changeover switch; and a
first double-pole double-throw switch. The first signal transmitting circuit is closed
through the first double-pole double-throw switch and the first changeover switch
and transmits a signal through a first antenna or second antenna, or is closed through
the first double-pole double-throw switch and the second changeover switch and
transmits a signal through a third antenna or fourth antenna. The second signal
transmitting circuit is closed through the first double-pole double-throw switch and
the first changeover switch and transmits a signal through the first antenna or the
second antenna, or is closed through the first double-pole double-throw switch and
the second changeover switch and transmits a signal through the third antenna or the

fourth antenna.
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RADIO FREQUENCY FRONT-END CIRCUIT AND

MOBILE TERMINAL

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Patent Application No.
2019102224512, filed in China on March 22, 2019, which is incorporated herein by

reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of this disclosure relate to the field of terminal application
technologies, and in particular, to a radio frequency front-end circuit and a mobile

terminal.

BACKGROUND

[0003] With the rapid development of Internet communication technology and
the increasing popularization of smart mobile terminals, users are having growing
demands for data traffic. From a transmission rate of 100 Mbit/s to 1 Gbit/s in 4G to
a peak transmission rate of up to 20 Gbit/s in 5G new radio (NR), the increase in
rates requires 5G to support the key technology of 4x4 multiple input multiple output
(Multiple Input Multiple Output, MIMO).

[0004] FIG. 1 is a schematic structural diagram of a radio frequency front-end
circuit of a 5G mobile terminal device. This circuit structure is used to realize
one-transmit four-receive 1T4R and two-transmit four-receive 2T4R schemes. The
layout wiring of the 5G mobile terminal device directly affects path loss. As shown
in FIG. 1, in the radio frequency front-end circuit structure of the 5G mobile terminal

device in the related art, the long wiring leads to a high path loss. In addition, in the

1
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radio frequency front-end circuit structure of the 5G mobile terminal device in the
related art, a three-pole three-throw switch is typically used. A higher signal
transmission frequency leads to a higher bandwidth and a greater component loss,
making output power hard to meet requirements. Therefore, how to reduce the path

loss, component loss, and circuit design complexity requires an urgent solution.

SUMMARY

[0005] Embodiments of this disclosure provide a radio frequency front-end
circuit and a mobile terminal, so as to resolve a problem of complicated circuit
design in a structure of a radio frequency front-end circuit of a related 5G mobile
terminal device.
[0006] To resolve the foregoing technical problem, this disclosure is
implemented as follows.
[0007] According to a first aspect, an embodiment of this disclosure provides a
radio frequency front-end circuit, including;

a first signal receiving circuit that receives a signal through one of a first
antenna and a second antenna that are interconnected;

a second signal receiving circuit that receives a signal through one of a
third antenna and a fourth antenna that are interconnected;

a first signal transmitting circuit and a second signal transmitting circuit;

a first changeover switch and the second changeover switch; and

a first double-pole double-throw switch, including: a first fixed terminal
connected to the first changeover switch, a second fixed terminal connected to the
second changeover switch, a first movable terminal, and a second movable terminal,
where the first double-pole double-throw switch is configured to connect the first
fixed terminal to the first movable terminal or the second movable terminal, and
further configured to connect the second fixed terminal to the first movable terminal

or the second movable terminal, where
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the first signal transmitting circuit is closed through the first double-pole
double-throw switch and the first changeover switch, and transmits a signal through
the first antenna or the second antenna; or the first signal transmitting circuit is
closed through the first double-pole double-throw switch and the second changeover
switch, and transmits a signal through the third antenna or the fourth antenna; and

the second signal transmitting circuit is closed through the first
double-pole double-throw switch and the first changeover switch, and transmits a
signal through the first antenna or the second antenna; or the second signal
transmitting circuit is closed through the first double-pole double-throw switch and
the second changeover switch, and transmits a signal through the third antenna or the
fourth antenna.
[0008] According to a second aspect, an embodiment of this disclosure further
provides a mobile terminal, including:

a controller; and

the radio frequency front-end circuit in the foregoing embodiment, where

the controller is configured to control opening and closing of a first
double-pole double-throw switch, opening and closing of a first changeover switch,
and/or opening and closing of a second changeover switch.
[0009] In the foregoing solutions of some embodiments of this disclosure, the
four receiving circuits, namely, the first signal receiving circuit, the second signal
receiving circuit, the third signal receiving circuit, and the fourth signal receiving
circuit, can receive a signal at the same time; and the first signal transmitting circuit
and/or the second signal transmitting circuit can be flexibly closed through the first
double-pole double-throw switch and the first changeover switch or through the first
double-pole double-throw switch and the second changeover switch. This circuit
design is simple, and can shorten layout routing for radio frequency while

implementing signal transmission and/or reception, thereby reducing path loss.
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BRIEF DESCRIPTION OF DRAWINGS

[0010] FIG. 1 is a schematic structural diagram of a radio frequency front-end
circuit in the related art; and
[0011] FIG. 2 is a schematic structural diagram of a radio frequency front-end

circuit according to some embodiments of this disclosure.

DESCRIPTION OF EMBODIMENTS

[0012] The following clearly and completely describes the technical solutions in
the embodiments of this disclosure with reference to the accompanying drawings in
the embodiments of this disclosure. Apparently, the described embodiments are
merely some rather than all of the embodiments of this disclosure. All other
embodiments obtained by persons of ordinary skill in the art without creative efforts
based on the embodiments of this disclosure shall fall within the protection scope of
this disclosure.

[0013] FIG. 2 is a schematic structural diagram of a radio frequency front-end
circuit according to some embodiments of this disclosure. The radio frequency
front-end circuit includes: a first signal receiving circuit 1 that receives a signal
through one of a first antenna 2 and a second antenna 3 that are interconnected; a
second signal receiving circuit 4 that receives a signal through one of a third antenna
5 and a fourth antenna 6 that are interconnected; a first signal transmitting circuit and
a second transmitting circuit; a first changeover switch 7 and the second changeover
switch 8; and a first double-pole double-throw switch 9, which includes a first fixed
terminal connected to the first changeover switch 7, a second fixed terminal
connected to the second changeover switch 8, a first movable terminal, and a second
movable terminal, where the first double-pole double-throw switch 9 is configured to
connect the first fixed terminal to the first movable terminal or the second movable
terminal, and further configured to connect the second fixed terminal to the first

movable terminal or the second movable terminal.
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[0014] The first signal transmitting circuit is closed through the first double-pole
double-throw switch 9 and the first changeover switch 7, and transmits a signal
through the first antenna 2 or second antenna 3; or the first signal transmitting circuit
is closed through the first double-pole double-throw switch 9 and the second
changeover switch 8, and transmits a signal through the third antenna 5 or fourth
antenna 6.

[0015] The second signal transmitting circuit is closed through the first
double-pole double-throw switch 9 and the first changeover switch 7, and transmits a
signal through the first antenna 2 or second antenna 3; or the second signal
transmitting circuit is closed through the first double-pole double-throw switch 9 and
the second changeover switch 8, and transmits a signal through the third antenna 5 or
fourth antenna 6.

[0016] Herein, both the first signal transmitting circuit and the second signal
transmitting circuit can be flexibly closed through the first double-pole double-throw
switch 9 and the first changeover switch 7 or through the first double-pole
double-throw switch 9 and the second changeover switch 8, and can transmit a signal
through any antenna of the radio frequency front-end circuit. The circuit design is
simple, and provision of the first double-pole double-throw switch shortens a routing
length between the circuit and the antennas, thereby reducing path loss.

[0017] Optionally, as shown in FIG. 2, the radio frequency front-end circuit
according to some embodiments of this disclosure further includes a second
double-pole double-throw switch 10 connected to the first signal receiving circuit 1
or the first signal transmitting circuit or the second signal transmitting circuit,
including: a third movable terminal, a third fixed terminal connected to the first
antenna 2, and a fourth fixed terminal connected to the second antenna 3, where the
second double-pole double-throw switch is configured to connect the first movable
terminal to the third fixed terminal or the fourth fixed terminal.

[0018] Herein, the second double-pole double-throw switch 10 can implement a
connection between the following radio frequency circuit and the first antenna 2 or
second antenna 3: the first signal receiving circuit 1 or the first signal transmitting

5
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circuit or the second signal transmitting circuit. Because the second double-pole
double-throw switch 10 has low component loss and good isolation, not only
transmission performance of the radio frequency front-end circuit can be improved,
but also reception performance of the radio frequency front-end circuit can be
improved.

[0019] Further, the radio frequency front-end circuit according to some
embodiments of this disclosure further includes: a third signal receiving circuit 11,
which is connected to a fourth movable terminal of the second double-pole
double-throw switch 10 and receives a signal through one of the first antenna 2 and
the second antenna 3, where the second double-pole double-throw switch 10 is
further configured to connect the fourth movable terminal to the third fixed terminal
or the fourth fixed terminal.

[0020] Herein, the second double-pole double-throw switch 10 can further
implement a connection between the third signal receiving circuit 11 and the first
antenna 2 or second antenna 3. Because the second double-pole double-throw switch
10 has low component loss and good isolation, transmission performance of the third
signal receiving circuit 11 can be improved.

[0021] It should be noted that the second double-pole double-throw switch 10
includes two movable terminals (namely, the third movable terminal and the fourth
movable terminal) and two fixed terminals (namely, the third fixed terminal and the
fourth fixed terminal). Each of the movable terminals can be connected to one of the
two fixed terminals.

[0022] Herein, the third signal receiving circuit 11 includes a third low-noise
amplifier and a third filter, where the third filter is connected to both an input
terminal of the third low-noise amplifier and the fourth movable terminal of the
second double-pole double-throw switch 10.

[0023] Specifically, when a fifth movable terminal of the first changeover switch
7 is connected to a fifth fixed terminal of the first changeover switch 7, the first

signal receiving circuit 1 is closed.
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[0024] When the fifth movable terminal is connected to a sixth fixed terminal of
the first changeover switch 7, and the first movable terminal of the first double-pole
double-throw switch 10 is connected to the first fixed terminal of the first
double-pole double-throw switch 10, the first signal transmitting circuit is closed,
and the first fixed terminal is connected to the sixth fixed terminal.

[0025] When the fifth movable terminal is connected to a sixth fixed terminal of
the first changeover switch 7, and the second movable terminal of the first
double-pole double-throw switch 10 is connected to the first fixed terminal of the
first double-pole double-throw switch 10, the second signal transmitting circuit is
closed.

[0026] Herein, optionally, the first changeover switch 7 is a single-pole
double-throw switch, including a movable terminal (namely, the fifth movable
terminal) and two fixed terminals (namely, the fifth fixed terminal and the sixth fixed
terminal). The first changeover switch 7 implements switching between a receiving
circuit and a transmitting circuit.

[0027] Based on this, in an optional embodiment, the first signal receiving circuit
1 includes a first low-noise amplifier and a first filter.

[0028] Specifically, an input terminal of the first low-noise amplifier is
connected to the fifth fixed terminal of the first changeover switch 7; and the first
filter is connected to both the fifth movable terminal of the first changeover switch 7
and the third movable terminal of the second double-pole double-throw switch 10.
[0029] Optionally, as shown in FIG. 2, the radio frequency front-end circuit
according to some embodiments of this disclosure further includes a third
double-pole double-throw switch 12 connected to the second signal receiving circuit
4 or the first signal transmitting circuit or the second signal transmitting circuit,
where the third double-pole double-throw switch 12 includes a sixth movable
terminal, a seventh fixed terminal connected to the third antenna 5, and an eighth
fixed terminal connected to the fourth antenna 6, where the third double-pole
double-throw switch 12 is configured to connect the sixth movable terminal to the
seventh fixed terminal or the eighth fixed terminal.

7
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[0030] Herein, the third double-pole double-throw switch 12 can implement a
connection between the following radio frequency circuit and the third antenna 5 or
fourth antenna 6: the second signal receiving circuit 4 or the first signal transmitting
circuit or the second signal transmitting circuit. Because the third double-pole
double-throw switch 12 has low component loss and good isolation, not only
transmission performance of the radio frequency front-end circuit can be improved,
but also reception performance of the radio frequency front-end circuit can be
improved.

[0031] Further, the radio frequency front-end circuit according to some
embodiments of this disclosure further includes a fourth signal receiving circuit 13,
which is connected to the seventh movable terminal of the third double-pole
double-throw switch 12 and receives a signal through one of the third antenna 5 and
the fourth antenna 6, where the third double-pole double-throw switch 12 is further
configured to connect the seventh movable terminal to the seventh fixed terminal or
the eighth fixed terminal.

[0032] Herein, the third double-pole double-throw switch 12 can further
implement a connection between the fourth signal receiving circuit 13 and the third
antenna 5 or fourth antenna 6. Because the third double-pole double-throw switch 10
has low component loss and good isolation, transmission performance of the fourth
signal receiving circuit 13 can be improved.

[0033] It should be noted that the third double-pole double-throw switch 12
includes two movable terminals (namely, the sixth movable terminal and the seventh
movable terminal) and two fixed terminals (namely, the seventh fixed terminal and
the eighth fixed terminal). Each of the movable terminals can be connected to one of
the two fixed terminals.

[0034] Herein, the fourth signal receiving circuit 13 includes a fourth low-noise
amplifier and a fourth filter, where the fourth filter is connected to both an input
terminal of the fourth low-noise amplifier and the seventh movable terminal of the

third double-pole double-throw switch 12.
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[0035] Specifically, when an eighth movable terminal of the second changeover
switch 8 is connected to a ninth fixed terminal of the second changeover switch 8,
the second signal receiving circuit 4 is closed.

[0036] When the eighth movable terminal is connected to a tenth fixed terminal
of the second changeover switch 8, and the first movable terminal of the first
double-pole double-throw switch 10 is connected to the second fixed terminal of the
first double-pole double-throw switch 10, the first signal transmitting circuit is
closed, and the second fixed terminal is connected to the tenth fixed terminal.

[0037] When the eighth movable terminal is connected to the tenth fixed
terminal of the second changeover switch 8, and the second movable terminal of the
first double-pole double-throw switch 10 is connected to the second fixed terminal of
the first double-pole double-throw switch 10, the second signal transmitting circuit is
closed.

[0038] Herein, optionally, the second changeover switch 8 is a single-pole
double-throw switch, including a movable terminal (namely, the eighth movable
terminal) and two fixed terminals (namely, the ninth fixed terminal and the tenth
fixed terminal). The second changeover switch 8§ implements switching between a
receiving circuit and a transmitting circuit.

[0039] Based on this, in another optional embodiment, the second signal
receiving circuit 4 includes a second low-noise amplifier and a second filter.

[0040] Specifically, an input terminal of the second low-noise amplifier is
connected to the ninth fixed terminal of the second changeover switch 8; and the
second filter is connected to both the eighth movable terminal of the second
changeover switch 8 and the sixth movable terminal of the third double-pole
double-throw switch 12.

[0041] Optionally, the first signal transmitting circuit includes a first power
amplifier, where an output terminal of the first power amplifier is connected to the
first movable terminal of the first double-pole double-throw switch 9.

[0042] Specifically, in the embodiment shown in FIG. 2, when the first movable
terminal of the first double-pole double-throw switch 9 is connected to the first fixed

9
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terminal of the first double-pole double-throw switch 9, and the fifth movable
terminal of the first changeover switch 7 is connected to the sixth fixed terminal of
the first changeover switch 7, the first signal transmitting circuit is closed, and in this
case, the first signal transmitting circuit includes the first power amplifier and the
first filter.

[0043] When the first movable terminal of the first double-pole double-throw
switch 9 is connected to the second fixed terminal of the first double-pole
double-throw switch 9, and the eighth movable terminal of the second changeover
switch 8 is connected to the tenth fixed terminal of the second changeover switch 8,
the first signal transmitting circuit is closed, and in this case, the first signal
transmitting circuit includes the first power amplifier and the second filter.

[0044] Optionally, the second signal transmitting circuit includes a second power
amplifier, where an output terminal of the second power amplifier is connected to the
second movable terminal of the first double-pole double-throw switch 9.

[0045] Specifically, in the embodiment shown in FIG. 2, when the second
movable terminal of the first double-pole double-throw switch 9 is connected to the
first fixed terminal of the first double-pole double-throw switch 9, and the fifth
movable terminal of the first changeover switch 7 is connected to the sixth fixed
terminal of the first changeover switch 7, the second signal transmitting circuit is
closed, and in this case, the second signal transmitting circuit includes the second
power amplifier and the first filter.

[0046] When the second movable terminal of the first double-pole double-throw
switch 9 is connected to the second fixed terminal of the first double-pole
double-throw switch 9, and the eighth movable terminal of the second changeover
switch 8 is connected to the tenth fixed terminal of the second changeover switch 8,
the second signal transmitting circuit is closed, and in this case, the second signal
transmitting circuit includes the second power amplifier and the second filter.

[0047] Further, the radio frequency front-end circuit according to some
embodiments of this disclosure further includes a radio frequency transceiver (not
shown in the figure). The radio frequency transceiver is connected to all of the first

10

Date Regue/Date Received 2021-09-21



10

15

20

25

30

CA 03134404 2021-09-21

signal receiving circuit 1, the second signal receiving circuit 4, the first signal
transmitting circuit, and the second signal transmitting circuit.
[0048] In addition, the radio frequency transceiver is further connected to both
the third signal receiving circuit 11 and the fourth signal receiving circuit 13.
[0049] Specifically, the radio frequency transceiver may include: a first signal
receiving port, a second signal receiving port, a third signal receiving port, a fourth
signal receiving port, a first signal transmitting port, and a second signal transmitting
port.
[0050] The first signal receiving port is connected to an output terminal of the
first low-noise amplifier of the first signal receiving circuit 1. The second signal
receiving port is connected to an output terminal of the second low-noise amplifier
of the second signal receiving circuit 4. The third signal receiving port is connected
to an output terminal of the third low-noise amplifier of the third signal receiving
circuit 11. The fourth signal receiving port is connected to an output terminal of the
fourth low-noise amplifier of the fourth signal receiving circuit 13.
[0051] The first signal transmitting port is connected to the first power amplifier
of the first signal transmitting circuit. The second signal transmitting port is
connected to the second power amplifier in the second signal transmitting circuit.
[0052] The radio frequency front-end circuit in FIG. 2 can implement a
1T4R/2T4R function of a 5G NR system, to ensure the function of 1 transmit and 4
receive, or 2 transmit and 4 receive.
[0053] The following briefly describes a signal transmission process of the radio
frequency front-end circuit of this disclosure.
[0054] For a transmission path:
[0055] 1. After a first to-be-transmitted signal is transmitted by the radio
frequency transceiver and amplified by the first power amplifier, and then reaches
the first double-pole double-throw switch 9,

(1) the signal may be transmitted to the first changeover switch 7 and
filtered by the first filter, and then reaches the second double-pole double-throw
switch 10 to be transmitted from the first antenna 2 or second antenna 3; or

11
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(2) the signal may be transmitted to the second changeover switch 8 and
filtered by the second filter, and then reaches the third double-pole double-throw
switch 12 to be transmitted from the third antenna 5 or fourth antenna 6.

[0056] 2. After a second to-be-transmitted signal is transmitted by the radio
frequency transceiver and amplified by the second power amplifier, and then reaches
the first double-pole double-throw switch 9,

(1) the signal may be transmitted to the first changeover switch 7 and
filtered by the first filter, and then reaches the second double-pole double-throw
switch 10 to be transmitted from the first antenna 2 or second antenna 3; or

(2) the signal may be transmitted to the second changeover switch 8 and
filtered by the second filter, and then reaches the third double-pole double-throw
switch 12 to be transmitted from the third antenna 5 or fourth antenna 6.

[0057] For a reception path:

because the 5G NR system needs to support 4 simultaneous receptions, a
first to-be-received signal may be received through the first antenna 2, then reaches
the second double-pole double-throw switch 10, and then is filtered by the first filter,
transferred through the first changeover switch 7 to the first low-noise amplifier for
amplification, and transmitted to the radio frequency transceiver for subsequent
processing.

[0058] Similarly, a third to-be-received signal may be received through the third
antenna 5, then reaches the third double-pole double-throw switch 12, and then is
filtered by the second filter, transferred through the second changeover switch 8 to
the second low-noise amplifier for amplification, and transmitted to the radio
frequency transceiver for subsequent processing.

[0059] A second to-be-received signal may be received through the second
antenna 3, then transferred through the second double-pole double-throw switch 10
to the third filter for filtering, and then is amplified by the third low-noise amplifier
and transmitted to the radio frequency transceiver for subsequent processing.

[0060] Similarly, a fourth to-be-received signal may be received through the
fourth antenna 6, then transferred through the third double-pole double-throw switch

12
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12 to the fourth filter for filtering, and then is amplified by the fourth low-noise
amplifier and transmitted to the radio frequency transceiver for subsequent
processing.

[0061] In the radio frequency front-end circuit according to some embodiments
of this disclosure, the four receiving circuits: the first signal receiving circuit, the
second signal receiving circuit, the third signal receiving circuit, and the fourth
signal receiving circuit, can receive a signal at the same time; and the first signal
transmitting circuit and/or the second signal transmitting circuit can be flexibly
closed through the first double-pole double-throw switch and the first changeover
switch or through the first double-pole double-throw switch and the second
changeover switch. This circuit design is simple, and can shorten layout routing for
radio frequency while implementing signal transmission and/or reception, thereby
reducing path loss.

[0062] In addition, it should be noted that to shorten circuit design time of
manufacturers and reduce costs, the radio frequency front-end circuit of this
disclosure may further be integrated into an integrated circuit chip.

[0063] Some embodiments of this disclosure further provide a mobile terminal,
including: a controller; and the radio frequency front-end circuit according to the
foregoing embodiments. The controller is configured to control opening and closing
of a first double-pole double-throw switch, opening and closing of a first changeover
switch, and/or opening and closing of a second changeover switch.

[0064] In addition, the controller is further configured to control closing of the
second double-pole double-throw switch and/or opening and closing of the third
double-pole double-throw switch.

[0065] The foregoing describes the embodiments of this disclosure with
reference to the accompanying drawings. However, this disclosure is not limited to
the foregoing specific embodiments. The foregoing specific embodiments are merely
illustrative rather than restrictive. Inspired by this disclosure, persons of ordinary

skill in the art may develop many other forms without departing from the principle

13
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of this disclosure and the protection scope of the claims, and all such forms fall

within the protection scope of this disclosure.

14
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CLAIMS

What is claimed is:

1. A radio frequency front-end circuit, comprising:

a first signal receiving circuit that receives a signal through one of a first
antenna and a second antenna that are interconnected;

a second signal receiving circuit that receives a signal through one of a third
antenna and a fourth antenna that are interconnected;

a first signal transmitting circuit and a second signal transmitting circuit;

a first changeover switch and the second changeover switch; and

a first double-pole double-throw switch which comprises a first fixed terminal
connected to the first changeover switch, a second fixed terminal connected to the
second changeover switch, a first movable terminal, and a second movable terminal,
wherein the first double-pole double-throw switch is configured to connect the first
fixed terminal to the first movable terminal or the second movable terminal, and
further configured to connect the second fixed terminal to the first movable terminal
or the second movable terminal, wherein

the first signal transmitting circuit is closed through the first double-pole
double-throw switch and the first changeover switch, and transmits a signal through
the first antenna or the second antenna; or the first signal transmitting circuit is
closed through the first double-pole double-throw switch and the second changeover
switch, and transmits a signal through the third antenna or the fourth antenna; and

the second signal transmitting circuit is closed through the first double-pole
double-throw switch and the first changeover switch, and transmits a signal through
the first antenna or the second antenna; or the second signal transmitting circuit is
closed through the first double-pole double-throw switch and the second changeover
switch, and transmits a signal through the third antenna or the fourth antenna.

2. The radio frequency front-end circuit according to claim 1, further

comprising:

15
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a second double-pole double-throw switch connected to the first signal
receiving circuit or the first signal transmitting circuit or the second signal
transmitting circuit, wherein the second double-pole double-throw switch comprises
a third movable terminal, a third fixed terminal connected to the first antenna, and a
fourth fixed terminal connected to the second antenna, wherein the second
double-pole double-throw switch is configured to connect the first movable terminal
to the third fixed terminal or the fourth fixed terminal.

3. The radio frequency front-end circuit according to claim 2, further
comprising a third signal receiving circuit, which is connected to a fourth movable
terminal of the second double-pole double-throw switch and receives a signal
through one of the first antenna and the second antenna, wherein the second
double-pole double-throw switch is further configured to connect the fourth movable
terminal to the third fixed terminal or the fourth fixed terminal.

4. The radio frequency front-end circuit according to claim 2, wherein

when a fifth movable terminal of the first changeover switch is connected to a
fifth fixed terminal of the first changeover switch, the first signal receiving circuit is
closed;

when the fifth movable terminal is connected to a sixth fixed terminal of the
first changeover switch, and the first movable terminal is connected to the first fixed
terminal, the first signal transmitting circuit is closed, and the first fixed terminal is
connected to the sixth fixed terminal; and

when the fifth movable terminal is connected to the sixth fixed terminal of the
first changeover switch, and the second movable terminal is connected to the first
fixed terminal, the second signal transmitting circuit is closed.

5. The radio frequency front-end circuit according to claim 1, further
comprising: a third double-pole double-throw switch connected to the second signal
receiving circuit or the first signal transmitting circuit or the second signal
transmitting circuit, comprising: a sixth movable terminal, a seventh fixed terminal

connected to the third antenna, and an eighth fixed terminal connected to the fourth
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antenna, wherein the third double-pole double-throw switch is configured to connect
the sixth movable terminal to the seventh fixed terminal or the eighth fixed terminal.

6. The radio frequency front-end circuit according to claim 5, further
comprising a fourth signal receiving circuit, connected to the seventh movable
terminal of the third double-pole double-throw switch, receiving a signal through
one of the third antenna and the fourth antenna, wherein the third double-pole
double-throw switch is further configured to connect the seventh movable terminal
to the seventh fixed terminal or the eighth fixed terminal.

7. The radio frequency front-end circuit according to claim 5, wherein

when an eighth movable terminal of the second changeover switch is connected
to a ninth fixed terminal of the second changeover switch, the second signal
receiving circuit is closed;

when the eighth movable terminal is connected to a tenth fixed terminal of the
second changeover switch, and the first movable terminal is connected to the second
fixed terminal, the first signal transmitting circuit is closed, and the second fixed
terminal is connected to the tenth fixed terminal; and

when the eighth movable terminal is connected to the tenth fixed terminal of the
second changeover switch, and the second movable terminal is connected to the
second fixed terminal, the second signal transmitting circuit is closed.

8. The radio frequency front-end circuit according to claim 4, wherein the first
signal receiving circuit comprises a first low-noise amplifier and a first filter,
wherein

an input terminal of the first low-noise amplifier is connected to the fifth fixed
terminal; and

the first filter is connected to both the fifth movable terminal and the third
movable terminal.

9. The radio frequency front-end circuit according to claim 7, wherein the
second signal receiving circuit comprises a second low-noise amplifier and a second

filter, wherein
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an input terminal of the second low-noise amplifier is connected to the ninth
fixed terminal; and

the second filter is connected to both the eighth movable terminal and the sixth
movable terminal.

10. The radio frequency front-end circuit according to claim 1, wherein the first
signal transmitting circuit comprises a first power amplifier, and an output terminal
of the first power amplifier is connected to the first movable terminal.

11. The radio frequency front-end circuit according to claim 1, wherein the
second signal transmitting circuit comprises a second power amplifier, and an output
terminal of the second power amplifier is connected to the second movable terminal.

12. The radio frequency front-end circuit according to claim 3, wherein the
third signal receiving circuit comprises a third low-noise amplifier and a third filter,
wherein

the third filter is connected to both an input terminal of the third low-noise
amplifier and the fourth movable terminal.

13. The radio frequency front-end circuit according to claim 6, wherein the
fourth signal receiving circuit comprises a fourth low-noise amplifier and a fourth
filter, wherein

the fourth filter is connected to both an input terminal of the fourth low-noise
amplifier and the seventh movable terminal.

14. The radio frequency front-end circuit according to claim 1, further
comprising:

a radio frequency transceiver, wherein the radio frequency transceiver is
connected to all of the first signal receiving circuit, the second signal receiving
circuit, the first signal transmitting circuit, and the second signal transmitting circuit.

15. A mobile terminal, comprising:

a controller; and

the radio frequency front-end circuit according to any one of claims 1 to 14,

wherein
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the controller is configured to control opening and closing of a first double-pole
double-throw switch, opening and closing of a first changeover switch, and/or

opening and closing of a second changeover switch.
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