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TERMINAL

TECHNICAL FIELD

[0001] The present invention relates to the field of communications, and in particular, to a

terminal.

BACKGROUND

[0002] A slot antenna is an antenna that is formed by cutting out a slot on a surface of a
conductor. The slot may perform feeding by using a feeder across the surface of the conductor. In
this case, a radio frequency electromagnetic field is excited inside the slot, and radiates
electromagnetic waves into space.

[0003] Referring to FIG. 1, theoretically, to ensure radiation efficiency of an antenna, a feeding
source 12 needs to be disposed nearby an opening end (that is, a side edge of a terminal) of a slot,
the feeding source 12 is connected to a feeder 13 disposed inside the slot, so as to excite a radio
frequency electromagnetic field inside the slot, to achieve a side feed slot antenna.

[0004] However, in practice, when the foregoing slot antenna is disposed inside a terminal, the
feeding source 12 needs to be disposed on a printed circuit board (Printed Circuit Board, PCB) 14,
and be connected to a radio frequency circuit, so as to receive a radio frequency signal generated by
the radio frequency circuit. In this way, the feeding source 12 can transmit the radio frequency
signal to the feeder 13, to excite a radio frequency electromagnetic field inside the slot.

[0005] However, in an actual terminal, as shown in FIG. 1, a PCB area for disposing the PCB
14 is limited by a hook structure on a casing into a central area on a surface of a conductor (that is, a
central area of a housing of the terminal) and cannot extend to two side edges of the terminal, so
that the feeding source 12 of the foregoing side feed slot antenna cannot be disposed on the opening
end of the slot. To be specific, the foregoing side feed slot antenna cannot really be used in an actual

terminal.

SUMMARY

[0006] Embodiments of the present invention provide a terminal, so as to overcome a limitation

of a side feed slot antenna on a position of a feeding source, so that the side feed slot antenna can
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really be used in the terminal.

[0007] The following technical solutions are used in the embodiments of the present invention
to achieve the foregoing objective.

[0008] According to a first aspect, an embodiment of the present invention provides a terminal.
The terminal includes a conductive substrate and a printed circuit board that are disposed opposite
to each other, and a first slot is disposed in a direction from a first side edge of the conductive
substrate to a center of the conductive substrate, where a first feeder is disposed inside the first slot,
a first connection end of the first feeder is connected to a lap joint of the first side edge, a second
connection end of the first feeder is connected to a first feeding source on the printed circuit board,
and projections of the lap joint of the first side edge and the first feeding source on the conductive
substrate are located on two sides of the first slot. In this way, compared with a design solution of a
conventional slot antenna, in the terminal provided by the embodiments of the present invention,
the first feeding source may be disposed in an area close to the center of the conductive substrate,
and the area can usually be covered by the printed circuit board. Therefore, the first feeding source
on the printed circuit board can successfully transmit a radio frequency signal to the first feeder,
thereby breaking a limitation that in a conventional side feed slot antenna, a feeding source needs to
be disposed on a side edge of a conductive substrate, so that the side feed slot antenna can really be
used in the terminal.

[0009] In a possible implementation, the first feeding source is located on a side close to a
display area of the terminal, and the lap joint is located on a side distant from the display area of the
terminal.

[0010] In a possible implementation, a matching network is disposed on the printed circuit
board, where the second connection end of the first feeder is connected to the first feeding source
through the matching network. The matching network may adjust a power transmission relationship
between a radio frequency signal output by the first feeding source and a radio frequency signal
received by the first feeder, and when impedance matching is achieved between the first feeding
source and the first feeder, maximum power transmission can be obtained.

[0011] In a possible implementation, the matching network includes a resonant circuit, and
when a resonant parameter in the resonant circuit is a first parameter, an antenna operating band of
the terminal is a first operating band; and when the resonant parameter in the resonant circuit is a
second parameter, the antenna operating band of the terminal is a second operating band, the first
parameter is different from the second parameter, and the first operating band is different from the
second operating band. To be specific, when the resonant parameter in the resonant circuit is set to

different values, the antenna operating band of the terminal changes. Therefore, an operating band
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of a novel antenna structure can be changed by adjusting a value of a resonant parameter in a
matching network, so that the terminal can perform wireless communication in different antenna
operating bands.

[0012] In a possible implementation, a second slot is disposed in a direction from a second side
edge of the conductive substrate to the center of the conductive substrate; and a second feeder is
disposed inside the second slot, a third connection end of the second feeder is connected to a lap
joint of the second side edge, a fourth connection end of the second feeder is connected to a second
feeding source on the printed circuit board, and projections of the lap joint of the second side edge
and the second feeding source on the conductive substrate are located on two sides of the second
slot. To be specific, the foregoing novel antenna structure may be disposed on both the first side
edge and the second side edge of the terminal. In this way, the novel antenna structures on two sides
of the terminal can both support operating in different antenna operating bands. In this case, when a
user holds the terminal from either side, resulting in electromagnetic shielding, the terminal may
choose to perform wireless communication by using the novel antenna structure on the other side.
[0013] In a possible implementation, a third slot that tends to be parallel to the first slot is
further disposed on the conductive substrate, and a slotted position of the third slot is located on the
side, distant from the display area of the terminal, of the first slot; and a third feeding source
corresponding to the third slot is further disposed on the printed circuit board. The third feeding
source may feed a radio frequency signal having a relatively low frequency into the third slot, so
that the third slot is excited to implement a function of a low-frequency antenna.

[0014] In a possible implementation, a fourth slot is further disposed in the direction from the
first side edge to the center of the conductive substrate, and a fourth feeding source corresponding
to the fourth slot is further disposed on the printed circuit board; and a fifth slot is further disposed
in the direction from the second side edge to the center of the conductive substrate, and a fifth
feeding source corresponding to the fifth slot is further disposed on the printed circuit board, where
the fourth slot and the fifth slot are located on the side, distant from the display area of the terminal,
of the first slot.

[0015] In a possible implementation, the conductive substrate is in a curved-surface shape.
[0016] In a possible implementation, the conductive substrate is a metal housing of the terminal.
[0017] It should be noted that the conductive substrate in the foregoing aspects may be
specifically any substrate having a conductive characteristic such as a metal substrate or an ITO
(Indium tin oxide, Indium Tin Oxide) substrate. No limitation is imposed in the embodiments of the
present invention. The conductive substrate may be used as a radiation component in the antenna, to

radiate electromagnetic waves into space under the action of an electromagnetic field.
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BRIEF DESCRIPTION OF DRAWINGS

[0018] To describe the technical solutions in the embodiments of the present invention or in the
prior art more clearly, the following briefly describes the accompanying drawings required for
describing the embodiments or the prior art.

[0019] FIG. 1 is a schematic structural diagram of a slot antenna disposed in a terminal in the
prior art;

[0020] FIG. 2 is a schematic structural diagram 1 of a terminal according to an embodiment of
the present invention;

[0021] FIG. 3 is a schematic structural diagram 2 of a terminal according to an embodiment of
the present invention;

[0022] FIG. 4 is a schematic structural diagram 1 of a novel antenna structure according to an
embodiment of the present invention;

[0023] FIG. 5 is a schematic diagram 1 of current distribution of a novel antenna structure
according to an embodiment of the present invention;

[0024] FIG. 6 is a schematic diagram 2 of current distribution of a novel antenna structure
according to an embodiment of the present invention;

[0025] FIG. 7 is a schematic diagram 1 of return loss of a novel antenna structure according to
an embodiment of the present invention;

[0026] FIG. 8 is a schematic diagram of radiation efficiency of a novel antenna structure
according to an embodiment of the present invention;

[0027] FIG. 9 is a schematic structural diagram 2 of a novel antenna structure according to an
embodiment of the present invention;

[0028] FIG. 10 is a schematic diagram 2 of return loss of a novel antenna structure according to
an embodiment of the present invention;

[0029] FIG. 11 is a schematic structural diagram 3 of a novel antenna structure according to an
embodiment of the present invention;

[0030] FIG. 12 is a schematic structural diagram 4 of a novel antenna structure according to an
embodiment of the present invention;

[0031] FIG. 13 is a schematic diagram 3 of return loss of a novel antenna structure according to
an embodiment of the present invention;

[0032] FIG. 14 is a schematic structural diagram 5 of a novel antenna structure according to an
embodiment of the present invention; and

[0033] FIG. 15 is a schematic structural diagram 6 of a novel antenna structure according to an

embodiment of the present invention.



10

15

20

25

30

DESCRIPTION OF EMBODIMENTS

[0034] The following clearly and completely describes the technical solutions in the
embodiments of the present invention with reference to the accompanying drawings in the
embodiments of the present invention. Apparently, the described embodiments are merely some but
not all of the embodiments of the present invention.

[0035] In addition, the terms "first" and "second" are merely intended for a purpose of
description, and shall not be understood as an indication or implication of relative importance or
implicit indication of a quantity of indicated technical features. Therefore, a feature restricted by
"first " or "second" may explicitly indicate or implicitly include one or more such features. In the
descriptions in the present invention, unless otherwise provided, "a plurality of" means two or more
than two.

[0036] The term "and/or" in this specification describes only an association relationship for
describing associated objects and represents that three relationships may exist. For example, A
and/or B may represent the following three cases: Only A exists, both A and B exist, and only B
exists. In addition, the character "/" in this specification generally indicates an "or" relationship
between the associated objects.

[0037] FIG. 2 is a schematic structural diagram of a terminal according to an embodiment of the
present invention. The terminal may be a mobile phone, a tablet computer, a notebook computer, a
portable/wearable device, a UMPC (Ultra-mobile Personal Computer, ultra-mobile personal
computer), a netbook, a PDA (Personal Digital Assistant, personal digital assistant), or the like. In
the embodiments of the present invention, an example in which the terminal is a mobile phone is
used for description. FIG. 2 is a block diagram of a partial structure of a mobile phone 100 related
to the embodiments of the present invention.

[0038] As shown in FIG. 2, the mobile phone 100 includes components such as an antenna 160,
a baseband circuit 110, an RF (radio frequency, radio frequency) circuit 120, a memory 130, an
input unit 140, a display unit 150, an audio circuit 170, a processor 180, and a power supply. A
person skilled in the art may understand that the structure of the mobile phone shown in FIG. 2 does
not constitute any limitation to the mobile phone, and may include more or less components than
those shown in the figure, or some components may be combined, or a different component layout
may be used.

[0039] The following specifically describes each component of the mobile phone 100 in detail
with reference to FIG. 2.

[0040] The RF circuit 120 may cooperate with the antenna 160 to receive and send signals in an
information receiving and sending process or a call process. Particularly, the RF circuit 120 may

5
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receive, through the antenna 160, downlink information delivered by a base station, and send,
through the baseband circuit 110, the downlink information to the processor 180 for processing. In
addition, the RF circuit 120 may further send, through the antenna 160, uplink data to the base
station. Generally, the RF circuit includes, but is not limited to, at least one amplifier, a transceiver,
a coupler, an LNA (low noise amplifier, low noise amplifier), a duplexer, and the like. In addition,
the RF circuit 120 may further communicate with a network and another device through wireless
communication.

[0041] The processor 180 is a control center of the mobile phone 100, and is connected to
respective parts of the mobile phone by using various interfaces and lines. By running or executing
the software program and/or the module stored in the memory 130, and invoking data stored in the
memory 130, the processor 180 performs various functions and data processing of the mobile phone
100, thereby performing overall monitoring on the mobile phone. Optionally, the processor 180 may
include one or more processing units.

[0042] The processor 180 may integrate an application processor and a modem processor. The
application processor mainly processes an operating system, a user interface, an application
program, and the like. The modem processor mainly processes wireless communication. It can be
understood that the foregoing modem processor may alternatively not be integrated into the
processor 180. For example, as shown in FIG. 2, the baseband circuit 110 may be disposed
independently as the modem processor, configured to modulate, scramble, and encode a source
signal generated by the processor 180, and finally, input an encoded digital signal to the RF circuit
320 to convert the digital signal into a radio frequency signal and radiate electromagnetic waves
through the antenna 160.

[0043] The memory 130 may be configured to store a software program and module. The
processor 180 runs the software program and module stored in the memory 130, to implement
various functional applications and data processing of the mobile phone 100.

[0044] The input unit 140 may be configured to: receive input digit or character information,
and generate a key signal input related to a user setting and function control of the mobile phone
100. Specifically, the input unit 140 may include a touch panel 141 and another input device 142.
[0045] The display unit 150 may be configured to display information entered by the user or
information provided for the user, and various menus of the mobile phone 100. The display unit 150
may include a display panel 151. Optionally, the display panel 151 may be configured by using an
LCD (Liquid Crystal Display, liquid crystal display), an OLED (Organic Light-Emitting Diode,
organic light-emitting diode), or the like. Although, in FIG. 2, the touchscreen 141 and the display

panel 151 are used as two separate parts to implement input and output functions of the mobile
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phone 100, in some embodiments, the touchscreen 141 and the display panel 151 may be integrated
to implement the input and output functions of the mobile phone 100.

[0046] The audio circuit 170, a speaker 171, and a microphone 172 may provide an audio
interface between a user and the mobile phone 100. The audio circuit 170 may convert received
audio data into an electrical signal and transmit the electrical signal to the speaker 171. The speaker
171 converts the electrical signal into a sound signal for output. On the other hand, the microphone
172 converts a collected sound signal into an electrical signal. The audio circuit 170 receives the
electrical signal, converts the electrical signal into audio data, and outputs the audio data to the RF
circuit 120 to send the audio data to, for example, another mobile phone, or outputs the audio data
to the memory 130 for further processing.

[0047] The mobile phone 100 may further include other sensors such as a gravity sensor
(gravity sensor), an optical sensor, a gyroscope, a barometer, a hygrometer, a thermometer, and an
infrared sensor. Details are not described herein.

[0048] In actual application, usually, components such as the processor 180, the RF circuit 120,
and the baseband circuit 110 are integrated on the printed circuit board. The mobile phone 100 is
formed after assembling the printed circuit board with components such as the antenna 160, the
display panel, and a backlight source.

[0049] In a possible design manner, the foregoing antenna 160 may be a slot antenna. As shown
in FIG. 3, the slot antenna specifically includes: a conductive substrate 200 on which a slot is
disposed, a feeder 22 in the slot, and a feeding source 21 that is disposed on the printed circuit
board 201 and that is in contact with the feeder 22.

[0050] As shown in FIG. 3, the conductive substrate 200 and the printed circuit board 201 are
usually disposed opposite to each other. To be specific, usually, a surface parallel to the feeder 22 in
the conductive substrate 200 and a surface integrated with circuit components in the printed circuit
board 201 are disposed opposite to each other.

[0051] Moreover, the feeding source 21 of the printed circuit board 201 may be interpreted as a
signal source of the conductive substrate 200 for outputting a radio frequency signal. For example,
as shown in FIG. 3, an output end of the radio frequency circuit may be used as the feeding source
21. A radio frequency signal output by the feeding source 21 may be input to the feeder 22 through
contact between a protruding dome 202 and the feeder 22 (the feeder 22 is disposed in the slot of
the conductive substrate 200) through a protruding dome 202, so as to input the radio frequency
signal into the feeder 22. The feeder 22 performs feeding, and finally, excites a radio frequency
electromagnetic field in the slot, to enable the foregoing slot antenna to radiate electromagnetic

waves in a specific direction.
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[0052] It should be noted that a first side edge and a second side edge that are mentioned in the
following embodiments are a group of opposite edges with which a palm of a user may get in
contact when the terminal is used as a handheld device. Usually, the first side edge and the second
side edge are a group of opposite edges having relatively long edge lengths.

[0053] Specifically, in the embodiments of the present invention, as shown in FIG. 4, in the
conductive substrate 200, a first slot 24a is disposed in a direction from a first side edge 23a of the
conductive substrate 200 to a center of the conductive substrate, where a first feeder 22a is disposed
inside the first slot 24a, an end, that is, a first connection end 31, of the first feeder 22a is connected
to a lap joint A of the first side edge 23a, and the other end, that is, a second connection end 32, of
the first feeder 22a is connected to a first feeding source 21a on the printed circuit board 201. The
lap joint A may be any point on the first side edge 23a or any point close to the first side edge 23a.
In addition, projections of the lap joint A and the first feeding source 21a are located on two sides of
the first slot 24a on the conductive substrate 200.

[0054] A projection of the printed circuit board 201 on the conductive substrate 200 is located
inside the conductive substrate 200. To be specific, the projection of the printed circuit board 201 on
the conductive substrate 200 cannot extend to the first side edge 23a. Therefore, it can be learned
that, compared with a design solution of the slot antenna shown in FIG. 1, in the terminal provided
in the embodiments of the present invention, the first feeding source 21a may be disposed in an area
close to the center of the conductive substrate, and the area can usually be covered by the printed
circuit board 201. Therefore, the first feeding source 21a on the printed circuit board 201 can
successfully transmit a radio frequency signal to the first feeder 22a, thereby breaking a limitation
that in a conventional side feed slot antenna, a feeding source needs to be disposed on a side edge of
the conductive substrate 200.

[0055] In the embodiments of the present invention, the first connection end 31 of the first
feeder 22a is connected to the lap joint A of the first side edge 23a, so as to enable the first feeder
22a to be connected to the conductive substrate at the lap joint A. In this way, the radio frequency
signal input by the first feeding source 21a may be guided through the first feeder 22a to the slot of
the first side edge 23a to excite a radio frequency electromagnetic field, so that a radiation
characteristic similar to that of the conventional side feed slot antenna is possessed.

[0056] Specifically, as shown in FIG. 5, when the radio frequency signal input by the first
feeding source 21a is at 2.35 GHz, because the first connection end 31 of the first feeder 22a is
connected to the lap joint A of the first side edge 23a, a current distribution situation at the lap joint
A is changed (that is, a boundary condition at the lap joint A is changed). In this case, compared

with a current zero point, that is, the lap joint A, of the conventional side feed slot antenna, although



10

15

20

25

30

a current zero point O on the conductive substrate 200 slightly deviates toward the center of the
conductive substrate, a current on the conductive substrate 200 is still distributed along the first slot
24a. This is basically consistent with current distribution of the conventional side feed slot antenna.
Therefore, a radiation characteristic similar to that of the conventional side feed slot antenna is
possessed by using an antenna design solution provided by the embodiments of the present
invention.

[0057] Therefore, the antenna design solution in the terminal provided by the embodiments of
the present invention can break a limitation that in the conventional side feed slot antenna, the
feeding source needs to be disposed on a side edge of the conductive substrate 200, so that the side
feed slot antenna can really be used in the terminal.

[0058] To distinguish the conventional side feed slot antenna from the side feed slot antenna
provided by the embodiments of the present invention, subsequently, the side feed slot antenna
provided by the embodiments of the present invention is uniformly referred to as a novel antenna
structure.

[0059] On the other hand, because the first connection end 31 of the first feeder 22a is
connected to the lap joint A of the first side edge 23a, after passing through the first feeder 22a, the
radio frequency signal input by the first feeding source 21a is transmitted along the first slot 24a on
the conductive substrate 200, and finally, returns to the first feeding source 21a, to form a closed
loop. Therefore, a radiation characteristic similar to that of a loop antenna (Loop Antenna) is
possessed.

[0060] Specifically, as shown in FIG. 6, when the radio frequency signal input by the first
feeding source 21a is at 3.6 GHz, because the first connection end 31 of the first feeder 22a is
connected to the lap joint A of the first side edge 23a, and in this case, a current zero point C is
generated on the conductive substrate 200, and another current zero point C' is generated on the first
feeder 22a, a current flows from the point C toward two sides and finally, flows back to the point C'
on the first feeder 22a. This is the same as current distribution of the loop antenna. To be specific, a
radiation characteristic similar to that of the loop antenna (Loop Antenna) may alternatively be
possessed by using the antenna design solution provided by the embodiments of the present
invention.

[0061] For example, FIG. 7 shows a simulation result of return loss obtained by using the novel
antenna structure shown in FIG. 4. It can be learned that, in a frequency domain range of 2 GHz to
3.9 GHz, the return loss of the novel antenna structure shown in FIG. 4 is always less than —4 dB.
To be specific, in a frequency domain range of 1.4 GHz to 4 GHz, a proportion of its impedance

bandwidth is approximately (3.9 GHz-2 GHz)/(4 GHz-1.4 GHz)=73%. In addition, FIG. 8 shows a
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simulation result of radiation efficiency obtained by using the novel antenna structure shown in FIG.
4. It can be learned that, in a frequency domain range of 2 GHz to 3.9 GHz, the radiation efficiency
of the novel antenna structure shown in FIG. 4 is always greater than —3dB. To be specific, the
novel antenna structure in the terminal provided by the embodiments of the present invention can
obtain a broader operating bandwidth.

[0062] In addition, it should be noted that, in the design solution of the foregoing novel antenna
structure, it only needs that projections of the lap joint A of the first side edge 23a and the first
feeding source 21a on the conductive substrate 200 are located on two sides of the first slot 24a. For
example, as shown in FIG. 4, the first feeding source 21a is located on a side close to a display area
of the terminal, and the lap joint A is located on a side distant from the display area of the terminal.
Alternatively, it could be specified as that the first feeding source 21a is located on the side distant
from the display area of the terminal, and the lap joint A is located on the side close to the display
area of the terminal. A person skilled in the art may perform a setting based on actual experience or
requirements. No limitation is imposed herein in the embodiments of the present invention.

[0063] Further, as shown in FIG. 9, a matching network 41 is further disposed on the printed
circuit board 201. In this case, the second connection end 32 of the first feeder 22a is connected to
the first feeding source 21a through the matching network 41.

[0064] The matching network 41 may adjust a power transmission relationship between a radio
frequency signal output by the first feeding source 21a and a radio frequency signal received by the
first feeder 22, and when impedance matching is achieved between the first feeding source 21a and
the first feeder 22a, maximum power transmission can be obtained.

[0065] For example, the matching network 41 may be in a direct through state. That is, the
matching network 41 does not include a device that hinders passing-through of a current such as a
capacitor or an inductor.

[0066] Alternatively, the matching network 41 may include a resonant circuit, and a resonant
parameter (for example, a capacitance value and/or an inductance value in the resonant circuit) in
the resonant circuit is adjustable, so that when the resonant parameter in the resonant circuit is set to
different values, an antenna operating band of the terminal also changes correspondingly. FIG. 10
shows simulation results of return loss obtained by using the novel antenna structure shown in FIG.
9 when different capacitance values C and inductance values L in the matching network are set. It
can be learned that, when different capacitance values C and inductance values L are set, a band in
which a resonance occurs and a quantity of resonances also change. Therefore, an operating band of
the novel antenna structure may be changed by adjusting a value of the resonant parameter in the

matching network 41, so that the terminal can perform wireless communication in different antenna
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operating bands.

[0067] Further, as shown in FIG. 11, based on the novel antenna structure of FIG. 4 or FIG. 9,
the foregoing terminal may further include a second slot 24b disposed in a direction from a second
side edge 23b of the conductive substrate 200 to the center of the conductive substrate. Similar to a
relevant structure of the foregoing first slot 24a, a second feeder 22b is disposed inside the second
slot 24b, a third connection end 33 of the second feeder 22b is connected to a lap joint B of the
second side edge 23b, a fourth connection end 34 of the second feeder 22b is connected to a second
feeding source 21b on the printed circuit board 201, and projections of the lap joint B of the second
side edge 23b and the second feeding source 21b on the conductive substrate 200 are located on two
sides of the second slot 24b.

[0068] To be specific, the foregoing novel antenna structure may be disposed on both side edges
(the first side edge and the second side edge) of the terminal. In this way, the novel antenna
structures on two sides, namely, a left side and a right side, of the terminal can both support
operating in different antenna operating bands. In this case, when a user holds the terminal from
either side, for example, when the user holds the terminal from the right side with the right hand,
because a human body is electrically conductive, the novel antenna structure on the right side may
be electromagnetically shielded. In this case, the terminal may choose to perform wireless
communication by using the novel antenna structure on the left side.

[0069] It should be noted that, a position relationship between the lap joint A and the lap joint B
and a position relationship between the second feeding source 21b and the first feeding source 21a
are not defined in the embodiments of the present invention. The novel antenna structures
corresponding to the first side edge 23a and the second side edge 23b may be completely the same
or different.

[0070] Likewise, similar to a relevant structure of the foregoing first slot 24a, a matching
network corresponding to the second slot 24b is further disposed on the printed circuit board 201,
and the fourth connection end 34 of the second feeder 22b may be connected to the first feeding
source 21b through the matching network.

[0071] Further, based on the novel antenna structure shown in FIG. 11, as shown by (a), (b), (c),
and (d) in FIG. 12, a third slot 24c¢ parallel to the first slot 24a is further disposed on the conductive
substrate 200, and a slotted position of the third slot 24c may be located on any boundary of the side,
distant from the display area of the terminal, of the first slot 24a. In this case, a third feeding source
(not shown) corresponding to the third slot 24c is further disposed on the printed circuit board 201.
[0072] In this way, the third feeding source may feed a radio frequency signal having a

relatively low frequency into the third slot 24c¢, so that the third slot 24c is excited to implement a
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function of a low-frequency antenna. For example, a low-frequency antenna uses an operating
principle of an IFA (Invert F Antenna, inverted-F antenna). FIG. 13 shows a simulation result of
return loss using the novel antenna structure shown in FIG. 12, where a curve 1 is return loss after
the third slot 24c¢ is excited, a curve 2 is return loss after the first slot 24a is excited, and a curve 3 is
return loss after the second slot 24b is excited. It can be learned that, in a low frequency band of
0.75 GHz to 0.85 GHz, a resonance occurs after the third slot 24c is excited. In a medium frequency
band of approximately 1.8 GHz, a resonance occurs after the first slot 24a or the second slot 24b is
excited, to implement an operating mode of a side feed slot antenna. In a high frequency band of
approximately 2.4 GHz, a resonance occurs after the first slot 24a or the second slot 24b is excited,
to implement an operating mode of a loop antenna. In this way, the terminal supports implementing
a wireless communication function in three bands simultaneously, namely, low, medium, and high
frequency bands.

[0073] Alternatively, based on the novel antenna structure shown in FIG. 11, as shown in 14, a
fourth slot 24d is further disposed in the direction from the first side edge 23a to the center of the
conductive substrate, and a fourth feeding source (not shown) corresponding to the fourth slot 24d
is further disposed on the printed circuit board 201; and a fifth slot 24e is further disposed in the
direction from the second side edge 23b to the center of the conductive substrate, and a fifth feeding
source (not shown) corresponding to the fifth slot 24e is further disposed on the printed circuit
board 201, where the fourth slot 24d and the fifth slot 24¢ are located on the side, distant from the
display area of the terminal, of the first slot 24a.

[0074] An operating principle of a low frequency antenna implemented by the fourth slot 24d
and the fifth slot 24e is the same as an operating principle of a low frequency antenna implemented
by the third slot 24¢ in FIG. 12. A difference is that in the novel antenna structure shown in FIG. 14,
the operating principle of the low frequency antenna is implemented on two sides, namely, the first
side edge 23a and the second side edge 23b separately. Therefore, in addition to being operable
simultaneously in the three bands, namely, low, medium, and high frequency bands, the novel
antenna structure may further switch between antennas on any two side edges. For example, when a
user holds the terminal from the right side (the first side edge 23a), the user may choose to use the
novel antenna structure on the left side (the second side edge 23b) to perform wireless
communication. Because the second slot 24b and the fourth slot 24d are disposed on the second side
edge 23b, the second slot 24b may support operating of the terminal in the medium frequency band
and the high frequency band, and the fourth slot 24d may support operating of the terminal in the
low frequency band. Therefore, after the switching, the terminal may still operate in the three bands,

namely, the low, medium, and high frequency bands.
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[0075] In addition, the foregoing conductive substrate 200 may be specifically set to have a
flat-surface shape (as shown in FIG. 4 or FIG. 9). Alternatively, as shown in FIG. 15, the conductive
substrate 200 may alternatively be set to have a curved-surface shape. For example, when a side
edge of the terminal is designed to have a radian, a corresponding side edge on the conductive
substrate 200 may alternatively be set to be a curved-surface structure shown in FIG. 15.

[0076] Certainly, the foregoing conductive substrate 200 may be used as a metal housing of the
entire terminal. In this way, using the terminal that is provided by this embodiment and that has the
novel antenna structure not only can ensure radiation efficiency of the novel antenna structure, but
also can take an appearance of the terminal into consideration.

[0077] For example, widths of the first slot 24a and the second slot 24b may be 3 mm, and
lengths of the first slot 24a and the second slot 24b may be 300 mm. To be specific, a
quarter-wavelength slot antenna (Quarter-Wavelength Slot Antenna, QWSA) is formed. Certainly, a
person skilled in the art may set the width and the length of the first slot 24a or the second slot 24b
based on actual experience or actual requirements. No limitation is imposed in the embodiments of
the present invention.

[0078] So far, the embodiments of the present invention provide a terminal. The terminal
includes a conductive substrate and a printed circuit board that are disposed opposite to each other,
and a first slot is disposed in a direction from a first side edge of the conductive substrate to a center
of the conductive substrate, where a first feeder is disposed inside the first slot, a first connection
end of the first feeder is connected to a lap joint of the first side edge, a second connection end of
the first feeder is connected to a first feeding source on the printed circuit board, and projections of
the lap joint of the first side edge and the first feeding source on the conductive substrate are located
on two sides of the first slot. In this way, because the first feeder is connected to the conductive
substrate at a position of the first side edge, a radio frequency signal input by the first feeding
source may be guided through the first feeder to a slot of the first side edge, to implement a
radiation principle of a conventional side feed slot antenna. In this case, the first feeding source
connected to the second connection end of the first feeder is disposed in an area close to the center
of the conductive substrate, and the area can usually be covered by the printed circuit board.
Therefore, the first feeding source on the printed circuit board can successfully transmit the radio
frequency signal to the first feeder, thereby breaking a limitation that in a conventional side feed
slot antenna, a feeding source needs to be disposed on a side edge of a conductive substrate, so that
the side feed slot antenna can really be used in the terminal.

[0079] It may be clearly understood by a person skilled in the art that, for the purpose of

convenient and brief description, division of the foregoing function modules is taken as an example
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for illustration. In actual application, the foregoing functions can be allocated to different function
modules and implemented according to a requirement, that is, an inner structure of an apparatus is
divided into different function modules to implement all or part of the functions described above.
For a detailed working process of the foregoing system, apparatus, and unit, reference may be made
to a corresponding process in the foregoing method embodiments, and details are not described
herein.

[0080] In the several embodiments provided in this application, it should be understood that the
disclosed system, apparatus, and method may be implemented in other manners. For example, the
described apparatus embodiment is only an example. For example, the module or unit division is
only logical function division and may be other division in actual implementation. For example, a
plurality of units or components may be combined or integrated into another system, or some
features may be ignored or not performed. In addition, the displayed or discussed mutual couplings
or direct couplings or communication connections may be implemented by using some interfaces.
The indirect couplings or communication connections between the apparatuses or units may be
implemented in electrical, mechanical, or other forms.

[0081] The units described as separate parts may or may not be physically separate, and parts
displayed as units may or may not be physical units, may be located in one position, or may be
distributed on a plurality of network units. Some or all of the units may be selected according to
actual needs to achieve the objectives of the solutions of the embodiments.

[0082] In addition, functional units in the embodiments of the present invention may be
integrated into one processing unit, or each of the units may exist alone physically, or two or more
units are integrated into one unit. The integrated unit may be implemented in a form of hardware, or
may be implemented in a form of a software functional unit.

[0083] When the integrated unit is implemented in the form of a software functional unit and
sold or used as an independent product, the integrated unit may be stored in a computer-readable
storage medium. Based on such an understanding, the technical solutions of the present invention
essentially, or the part contributing to the prior art, or all or a part of the technical solutions may be
implemented in the form of a software product. The software product is stored in a storage medium
and includes several instructions for instructing a computer device (which may be a personal
computer, a server, or a network device) or a processor (processor) to perform all or a part of the
steps of the methods described in the embodiments of the present invention. The foregoing storage
medium includes: any medium that can store program code, such as a USB flash drive, a removable
hard disk, a read-only memory (ROM, Read-Only Memory), a random access memory (RAM,

Random Access Memory), a magnetic disk, or an optical disc.
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[0084] The descriptions are only specific implementations of the present invention, but are not
intended to limit the protection scope of the present invention. Any variation or replacement readily
figured out by persons skilled in the art within the technical scope disclosed in the present invention
shall fall within the protection scope of the present invention. Therefore, the protection scope of the

present invention shall be subject to the protection scope of the claims.
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CLAIMS

What is claimed is:

1. A terminal, wherein the terminal comprises a conductive substrate and a printed circuit
board that are disposed opposite to each other, a first slot is disposed in a direction from a first side
edge of the conductive substrate to a center of the conductive substrate, and a projection of the
printed circuit board on the conductive substrate is located inside the conductive substrate; and

a first feeder is disposed inside the first slot, a first connection end of the first feeder is
connected to a lap joint of the first side edge, a second connection end of the first feeder is
connected to a first feeding source on the printed circuit board, and projections of the lap joint of
the first side edge and the first feeding source on the conductive substrate are located on two sides
of the first slot.

2. The terminal according to claim 1, wherein the first feeding source is located on a side close
to a display area of the terminal, and the lap joint is located on a side distant from the display area
of the terminal.

3. The terminal according to claim 1 or 2, wherein a matching network is disposed on the
printed circuit board, wherein the second connection end of the first feeder is connected to the first
feeding source through the matching network.

4. The terminal according to claim 3, wherein the matching network comprises a resonant
circuit, and when a resonant parameter in the resonant circuit is a first parameter, an antenna
operating band of the terminal is a first operating band; and when the resonant parameter in the
resonant circuit is a second parameter, the antenna operating band of the terminal is a second
operating band, the first parameter is different from the second parameter, and the first operating
band is different from the second operating band.

5. The terminal according to any one of claims 1 to 4, wherein a second slot is disposed in a
direction from a second side edge of the conductive substrate to the center of the conductive
substrate; and

a second feeder is disposed inside the second slot, a third connection end of the second feeder
is connected to a lap joint of the second side edge, a fourth connection end of the second feeder is
connected to a second feeding source on the printed circuit board, and projections of the lap joint of
the second side edge and the second feeding source on the conductive substrate are located on two
sides of the second slot.

6. The terminal according to any one of claims 2 to 5, wherein a third slot that tends to be

parallel to the first slot is further disposed on the conductive substrate, and a slotted position of the
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third slot is located on the side, distant from the display area of the terminal, of the first slot; and

a third feeding source corresponding to the third slot is further disposed on the printed circuit
board.

7. The terminal according to any one of claims 2 to 5, wherein

a fourth slot is further disposed in the direction from the first side edge to the center of the
conductive substrate, and a fourth feeding source corresponding to the fourth slot is further disposed
on the printed circuit board; and

a fifth slot is further disposed in the direction from the second side edge to the center of the
conductive substrate, and a fifth feeding source corresponding to the fifth slot is further disposed on
the printed circuit board, wherein

the fourth slot and the fifth slot are located on the side, distant from the display area of the
terminal, of the first slot.

8. The terminal according to any one of claims 1 to 7, wherein the conductive substrate is in a
curved-surface shape.

9. The terminal according to any one of claims 1 to 8, wherein the conductive substrate is a

metal housing of the terminal.
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