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(54) ANTENNA AND TERMINAL

(57) Disclosed in the present invention are an anten-
na and a terminal, said antenna comprising: the antenna
is formed of a support plate within the terminal, or an
extended part of the support plate, and a radiator, the
support plate being connected to a main plate of the ter-
minal, and the extended part of the support plate being
used for forming, with the radiator, a coupling feed, the
extended part of the support plate being a part extending
beyond the position at which the support plate engages
the terminal housing.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the field of mo-
bile communications, and more particularly, to an anten-
na and a terminal.

BACKGROUND

[0002] Antennas are indispensable components in
communications systems, and antenna performance
may have a direct bearing on quality in receiving and
transmitting signals. Nowadays, sizes of smart terminals
trend towards thinner and smaller. Therefore, sizes of
antennas built-in the terminals need to be smaller and
smaller, and a traditional PIFA (Planar Inverted-F Anten-
na) needs to have a height of at least 7mm. However,
the wider the frequency band needs to be supported by
an antenna is, the greater the height and the area of the
antenna are. A monopole antenna is required to have a
certain clearance area, and the wider the frequency band
of the antenna is, the larger the clearance area of the
antenna is. Conventional antennas are generally at-
tached to housings in forms of FPC (flexible printed cir-
cuit) or steel sheets housingand then are connected with
a mainboard via spring plates or pins to form a passage.
However, in this manner, it is required that enough areas
are kept in housing structures for the antennas. Mean-
while, generally in order that the antenna may have ex-
cellent radiation performances, the antenna need to be
installed in housing areas as far as possible from the
mainboard. In this way, space of the antenna occupying
in the terminal is increased, which may cause sizes of
the terminal to be increased.

SUMMARY

[0003] A technical problem to be solved by the present
disclosure is a problem that a traditional antenna occu-
pies a relatively large space of a terminal.
[0004] To solve the above technical problem, one as-
pect of embodiments of the present disclosure provides
an antenna, including: a support plate inside the terminal
or an extended portion of the support plate and a radiator,
where the support plate is connected with a mainboard
of the terminal, the extended portion of the support plate
is configured to form a coupled feeding with the radiator,
and the support plate or the extended portion of the sup-
port plate exceeds a joint between the support plate and
a housing of the terminal.
[0005] In an embodiment, the antenna further includes
another antenna arranged on the housing of the terminal.
[0006] In an embodiment, the extended portion of the
support plate is provided with an open cavity, one side
of open cavity is provided with another cavity, and the
radiator is arranged in the open cavity.
[0007] In an embodiment, the open cavity is in shape

of a rectangle.
[0008] In an embodiment, the antenna has a radiation
frequency of 1,710Mhz~2,200Mhz.
[0009] In an embodiment, the extended portion of the
support plate is connected with a ground feed point of
the mainboard of the terminal, and the radiator is con-
nected with a signal feed point of the mainboard of the
terminal.
[0010] In an embodiment, the support plate is made
from aluminum magnesium alloy, zinc alloy or stainless
steel.
[0011] In an embodiment, the support plate or the ex-
tended portion of the support plate and the radiator are
respectively connected with a ground feed point of the
mainboard of the terminal and a signal feed point of the
mainboard of the terminal via a pin or a spring plate.
[0012] According to another aspect of the embodi-
ments of the present disclosure, there is further provided
a terminal, which includes any one of the foregoing an-
tennas.
[0013] In the embodiments of the present disclosure,
a part of the support plate inside the terminal or the ex-
tended portion of the support plate and the radiator are
employed to form a coupled feeding antenna. In this way,
internal space of the terminal may be fully utilized, and
a utilization rate of the internal space of the terminal may
be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG. 1 is a schematic diagram illustrating a layout of
a metal support plate inside a mobile phone accord-
ing to embodiments of the present disclosure;
FIG. 2 is a schematic diagram illustrating an antenna
according to embodiments of the present disclosure;
FIG. 3 is a schematic side view illustrating interior of
a terminal provided with the antenna according to
embodiments of the present disclosure;
FIG. 4 is a chart of return loss generated when an
antenna according to embodiments of the present
disclosure is used as an individual antenna;
FIG. 5 is an efficiency curve chart of an antenna ac-
cording to embodiments of the present disclosure
within a frequency range of 1,710MHZ-2,160MHZ;
FIG. 6 is an efficiency curve chart of an antenna ac-
cording to embodiments of the present disclosure
within a frequency range of 710MHZ-890MHZ;
FIG. 7 is an efficiency curve chart depicted, with a
combination of an antenna according to embodi-
ments of the present disclosure and an antenna built-
in the terminal, within a frequency range of
1,710MHZ-2,160MHZ; and
FIG. 8 is an efficiency curve chart depicted, with a
combination of an antenna according to embodi-
ments of the present disclosure and an antenna built-
in the terminal, within a frequency range of 710MHZ-
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890MHZ.

DETAILED DESCRIPTION

[0015] To solve the problem in the prior art that an an-
tenna occupies a relatively large internal space of a ter-
minal, the present disclosure provides an antenna and a
terminal. The following further describes in detail the
present disclosure with reference to the accompanying
drawings and the embodiments. It should be understood
that the embodiments described herein are merely used
to explain the present disclosure, and are not intended
to limit the present disclosure.
[0016] The terminal as mentioned in this embodiment
takes a mobile phone as an example, generally an inter-
nal structural layout thereof is as shown in FIG. 1. To a
structure whose printed circuit board (PCB) of a main-
board is smaller than a liquid crystal display (LCD) in
size, a metal support plate needs to be added to increase
stability of the mainboard and the LCD. To provide better
radiation performance of the antenna, generally no metal
structural part extends below the antenna of the mobile
phone, and generally a gap of about 1-2mm is provided
between the PCB and the metal support plate. In the
antenna provided by the embodiments of the present dis-
closure, a coupled feeding antenna (hereinafter referred
to as antenna) is formed, based on the support plate,
with an extended portion of the support plate exceeding
a joint between the support plate and a housing of the
terminal, or with a part of the support plate itself.
[0017] FIG. 2 is a schematic diagram illustrating an an-
tenna according to embodiments of the present disclo-
sure.
[0018] As shown in FIG. 2, the antenna is composed
of extended portions 7 and 8 of a support plate 2 inside
the terminal and a radiator 6, where the support plate
may be made from aluminum magnesium alloy, zinc alloy
or stainless steel. The extended portion of the support
plate 2 refers to a portion of the support plate exceeding
a joint 3 between the support plate 2 and a housing of
the terminal. Dashed areas as shown in FIG. 2 are rep-
resentative of the support plate 2 inside the terminal and
the extended portion of the support plate. In an embod-
iment, the radiator 6 may be implemented by means of
a sheet radiator from the extended portion of the support
plate, or also may be implemented by means of other
radiators made from materials different from the support
plate 2. The support plate 2 is connected with a main-
board 1 of the terminal, and the extended portions of the
support plate are used for forming a coupled feeding with
the radiator 6 to constitute a coupled feeding antenna.
The extended portion 7 and 8 of the support plate are
connected with a ground feed point 4 of the mainboard
1 of the terminal, and the radiator 6 is connected with a
signal feed point 5 of the mainboard of the terminal. As
a high-band radiator combined with the extended portion
of the support plate, the radiator 6 may radiate energy
within a waveband of 1,710Mhz-2,200Mhz. A resonance

generating higher frequency points may also be designed
according to the needs. The extended portion 7 and 8 of
the support plate are mainly used to couple with the ra-
diator 6 to generate a low-band resonance, where a wire
arrangement mode thereof is not limited to what is shown
in FIG. 2. Different wire arrangements may be designed
and formed for purpose of generating excitation.
[0019] It is to be noted that a structure of the antenna
in the embodiments of the present disclosure is not lim-
ited to the concrete structure as shown in FIG. 2. The
structure of the antenna may be any antenna structure
as long as following conditions are satisfied. The extend-
ed portion of the support plate inside the terminal is pro-
vided with an open cavity, one side of the open cavity is
provided with another cavity, and the radiator is arranged
in the open cavity. The open cavity as shown in FIG. 2
is in shape of a rectangle, which is merely a specific im-
plementation form of the antenna as mentioned in the
embodiments of the present disclosure.
[0020] FIG. 3 is a schematic side view illustrating inte-
rior of a terminal provided with the antenna according to
embodiments of the present disclosure. In this figure, the
terminal takes a mobile phone as an example to make a
further description of the antenna provided by the em-
bodiments of the present disclosure.
[0021] The mobile phone as shown in FIG. 3 internally
includes a PCB 1 and a metal support plate 2. The an-
tenna involved in this embodiment may further include
another antenna 9, which may be an antenna built-in the
mobile phone and may be arranged on the housing of
the terminal. The antenna constituted by the extended
portions 7 and 8 of the support plate inside the terminal
is connected to the mainboard via the ground feed point
4 and the signal feed point 5. Specifically, the extended
portion of the support plate and the radiator 6 are respec-
tively connected with the ground feed point and the signal
feed point of the mainboard of the terminal via a pin and
a spring plate. It is to be noted that the radiator 6 and the
extended portions 7 and 8 inside the support plate are in
the same plane. Concrete structures of the radiator 6 and
the extended portions 7 and 8 of the support plate are
not shown in a test chart as shown in FIG. 3. The refer-
ence sign 3 as shown in the figure represents a joint
between the metal support plate and a plastic part of a
front housing of the mobile phone. In a conventional mo-
bile phone, a length of the support plate reaches the po-
sition of the reference sign 3 or slightly stretches down-
ward by 1-2mm to increase stability. In this embodiment,
the support plate is properly prolonged, and the extended
portion thereof are used to form a coupled feeding an-
tenna which is designed by adopting a coupled feeding
manner to obtain an antenna having a wider frequency
band within a smaller area. However, the antenna is rel-
atively narrow in a low-frequency bandwidth and is not
high enough in radiation efficiency. Therefore, in addition
to meeting design needs, the extended portion of the
grounded metal support plate positioned at the bottom
of the mobile phone is as short as possible. Accordingly,
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an antenna 9 is additionally designed on the housing of
the mobile phone to meet the needs. The design and the
performance of the antenna 9 may be adversely affected
if the extended portions of the support plate are prolonged
downward excessively, and a coupling effect may exist
therebetween, which is relatively difficult for debugging.
The antenna may be used to generate a part of reso-
nance which may be a high-band resonance. The anten-
na may be used as an individual high-band antenna and
may be connected with the antenna 9 on the housing of
the mobile phone to generate a resonance of another
frequency band, which may be a low frequency.
[0022] FIG. 4 is a chart of return loss generated when
the antenna according to embodiments of the present
disclosure is used as an individual antenna. As can be
seen, it is somewhat difficult to cover a low frequency
range. FIG. 5 is an antenna efficiency curve chart of an
antenna according to embodiments of the present dis-
closure within a frequency range of 1,710MHZ-
2,160MHZ. As can be seen from FIG. 5, a high frequency
efficiency can basically meet the design needs. FIG. 6 is
an efficiency curve chart of an antenna according to em-
bodiments of the present disclosure within a frequency
range of 710MHZ-890MHZ. As can be seen from FIG.
6, a low frequency is not high in efficiency, nearby the
intermediate 800MHZ is a little better, the antenna effi-
ciency may reach about 14%, and a high frequency part
is better in covering 1,710MHZ-2,300MHZ. FIG. 7 is an
efficiency curve chart depicted, with a combination of an
antenna according to embodiments of the present dis-
closure and an antenna built-in the terminal, within a fre-
quency range of 1,710MHZ-2,160MHZ, while FIG. 8 is
an efficiency curve chart depicted, with a combination of
an antenna according to embodiments of the present dis-
closure and an antenna built-in the terminal, within a fre-
quency range of 710MHZ-890MHZ. As can be seen from
FIG. 7 and FIG. 8, the antenna efficiency is greatly im-
proved within a low frequency range.
[0023] The embodiments of the present disclosure fur-
ther provide a terminal, where the terminal may include
any one of following antennas. The antenna is composed
of an extended portion of a support plate inside the ter-
minal and a radiator, the support plate is connected with
a mainboard of the terminal, the extended portion of the
support plate is used for forming a coupled feeding with
the radiator, and the extended portion of the support plate
refers to a portion of the support plate exceeding a joint
between the support plate and a housing of the terminal.
[0024] The antenna further includes another antenna,
which is arranged on the housing of the terminal.
[0025] The extended portion of the support plate is pro-
vided with an open cavity, one side of which is provided
with another cavity, the radiator is arranged in the open
cavity, and the antenna is composed of the open cavity
and the radiator arranged in the open cavity. The open
cavity may also be in shape of a rectangle.
[0026] The antenna built-in the terminal has a radiation
frequency of 1,710Mhz~2,200Mhz.

[0027] The extended portion of the support plate may
be connected with a ground feed point of the mainboard
of the terminal, while the radiator may be connected with
a signal feed point of the mainboard of the terminal.
[0028] The support plate may be made from aluminum
magnesium alloy, zinc alloy or stainless steel.
[0029] The extended portion of the support plate and
the radiator may be respectively connected with the
ground feed point of the mainboard of the terminal and
the signal feed point of the mainboard of the terminal via
a pin or a spring plate.
[0030] The antenna provided by the embodiments of
the present disclosure not only can fully utilize internal
space of the terminal, but also can ensure that the an-
tenna keeps away from a human body when a user is
using the terminal, which may reduce a specific absorp-
tion rate (SAR) of the antenna and reduce a loss of the
antenna efficiency when the terminal is in a usage status.
Therefore, when the antenna provided by the embodi-
ments of the present disclosure is combined with the an-
tenna built-in the terminal, the overall efficiency of the
antennas may be improved.
[0031] Although preferred embodiments of the present
disclosure have been disclosed for illustrative purposes,
those skilled in the art will realize that various improve-
ments, increases and substitutions are also possible.
Therefore, the scope of the present disclosure shall be
not limited to the foregoing embodiments.

Claims

1. An antenna, comprising:

a support plate inside a terminal or an extended
portion of the support plate and a radiator,
wherein the support plate is connected with a
mainboard of the terminal, the support plate or
the extended portion of the support plate is con-
figured to form a coupled feeding with the radi-
ator, and the extended portion of the support
plate exceeds a joint between the support plate
and a housing of the terminal.

2. The antenna according to claim 1, further comprising
another antenna arranged on the housing of the ter-
minal.

3. The antenna according to claim 1, wherein the sup-
port plate or the extended portion of the support plate
is provided with an open cavity, one side of the open
cavity is provided with another cavity, and the radi-
ator is arranged in the open cavity.

4. The antenna according to claim 1, wherein the open
cavity is in shape of a rectangle.

5. The antenna according to claim 1, wherein the an-
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tenna has a radiation frequency of
1710Mhz∼2200Mhz.

6. The antenna according to claim 1, wherein the ex-
tended portion of the support plate is connected with
a ground feed point of the mainboard of the terminal,
and the radiator is connected with a signal feed point
of the mainboard of the terminal.

7. The antenna according to claim 1, wherein the sup-
port plate is made from aluminum magnesium alloy,
zinc alloy or stainless steel.

8. The antenna according to claim 1, wherein the sup-
port plate or the extended portion of the support plate
and the radiator are respectively connected with a
ground feed point of the mainboard of the terminal
and a signal feed point of the mainboard of the ter-
minal via a pin or a spring plate.

9. A terminal, comprising the antenna according to any
one of claims 1∼9.
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