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(54) USB COMMUNICATION TERMINAL

(57) The present invention relates to a USB commu-
nications terminal, and in particular, to a data card. The
USB communications terminal includes a USB connector
and a printed circuit board PCB, where the USB connec-
tor includes a metal housing, a radio-frequency signal
feedpoint is disposed on the PCB, and the radio-frequen-
cy signal feedpoint is electrically coupled with the metal
housing. According to the USB communications terminal
in the present invention, a radio-frequency signal feed-
point is electrically coupled with a metal housing of a USB
connector, so that the metal housing of the USB connec-
tor is used as an antenna or a part of an antenna of the
USB communications. Therefore, no antenna needs to
be additionally designed on the USB communications
terminal, thereby saving space of the USB communica-
tions terminal and also reducing costs.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201310529528.3, filed with the Chi-
nese Patent Office on October 30, 2013 and entitled
"USB COMMUNICATIONS TERMINAL", which is incor-
porated herein by reference in its entirety.

TECHNICAL FIELD

[0002] The present invention belongs to the field of
communications, and in particular, to a USB communi-
cations terminal.

BACKGROUND

[0003] Built-in antennas or external antennas in mo-
nopole, IFA (inverted F antenna), and PIFA (planar in-
verted-F antenna) forms are widely used in existing wire-
less communications devices. In the prior art, a housing,
a USB connector, a PCB, and one or more other neces-
sary parts are connected and combined together in a
mechanical or soldering manner to form a complete USB
wireless communications terminal. FIG. 1a shows a USB
connector of a common USB communications terminal.
A basic structure of the USB connector includes a metal
housing, where four metal wires fixed to a plastic support
are an anode and a cathode of power supply and an
anode and a cathode of a USB signal cable, and the four
metal wires and the housing are all insulated from one
another. When used, the four wires are respectively con-
nected to an anode and a cathode of power supply and
an anode and a cathode of a USB signal cable that are
on a PCB. Two grounding legs are disposed at one end
of the metal housing, and when used, are soldered on a
metal ground of the printed circuit board PCB to imple-
ment grounding and fastening functions, as shown in
FIG. 1b. Built-in antennas or external antennas in mo-
nopole, IFA, and PIFA forms are widely used in existing
wireless communications devices. FIG. 1c shows a lo-
cation relationship among a USB connector, a PCB, and
an antenna where the USB connector, the PCB, and the
antenna are disposed on a USB communications termi-
nal, 3 represents the USB connector, 1 represents the
PCB, 2 represents an antenna carrier, and both a low
frequency antenna 21 and a high frequency antenna 22
are disposed in the antenna carrier 2. The USB connector
includes a metal housing.
[0004] If the antennas are close to the USB connector,
the USB connector interferes with the antennas, and af-
fects performance of the antennas. Therefore, the anten-
nas are designed to be as far as possible from the USB
connector. As shown in FIG. 1c, the USB connector and
the antennas are disposed at two opposite ends of the
PCB. It can be seen from the figure that antennas in these
forms are generally used as an independent device and
occupy separate space. A physical dimension of an an-
tenna cannot be reduced unlimitedly, which restricts a

miniaturization design of a wireless communications de-
vice.

SUMMARY

[0005] An objective of embodiments of the present in-
vention is to provide a USB communications terminal, so
as to resolve a problem that a miniaturization design of
a wireless communications device is restricted because
an antenna of the USB communications terminal occu-
pies separate space.
[0006] According to a first aspect, the present invention
provides a USB communications terminal, where the
USB communications terminal includes a USB connector
and a printed circuit board PCB, the USB connector in-
cludes a metal housing, a radio-frequency signal feed-
point is disposed on the PCB, and the radio-frequency
signal feedpoint is electrically coupled with the USB metal
housing.
[0007] In a first possible implementation manner of the
first aspect, a first soldering pin for being soldered on the
PCB is provided on the metal housing, the first soldering
pin is not connected to a ground of the PCB, and that the
radio-frequency signal feedpoint is electrically coupled
with the USB metal housing is specifically: the radio-fre-
quency signal feedpoint is disposed on the PCB and is
electrically connected to the first soldering pin.
[0008] With reference to the first possible implemen-
tation manner of the first aspect, in a second possible
implementation manner, a second soldering pin for being
soldered on the PCB is provided on the metal housing,
and the second soldering pin is not connected to the
ground of the PCB.
[0009] With reference to the first possible implemen-
tation manner of the first aspect, in a third possible im-
plementation manner, the metal housing includes a first
part and a second part, where the first part is not con-
nected to the second part, the first soldering pin is dis-
posed on the first part, the second soldering pin is dis-
posed on the second part, and the second soldering pin
is connected to the ground of the PCB.
[0010] With reference to the first aspect, the first pos-
sible implementation manner of the first aspect, the sec-
ond possible implementation manner of the first aspect,
or the third possible implementation manner of the first
aspect, in a fourth possible implementation manner, the
radio-frequency signal feedpoint is connected to a metal
body, and the metal body is electrically connected to the
metal housing.
[0011] With reference to the first aspect, the first pos-
sible implementation manner of the first aspect, the sec-
ond possible implementation manner of the first aspect,
the third possible implementation manner of the first as-
pect, or the fourth possible implementation manner of
the first aspect, in a fourth possible implementation man-
ner, the USB communications terminal is a data card.
[0012] According to the USB communications terminal
in the embodiments of the present invention, a radio-
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frequency signal feedpoint is electrically coupled with a
metal housing of a USB connector, so that the metal
housing of the USB connector is used as an antenna or
a part of an antenna of the USB communications. There-
fore, no antenna needs to be additionally designed on
the USB communications terminal, thereby saving space
of the USB communications terminal and also reducing
costs.

BRIEF DESCRIPTION OF DRAWINGS

[0013] To describe the technical solutions in the em-
bodiments of the present invention or in the prior art more
clearly, the following briefly introduces the accompanying
drawings required for describing the embodiments or the
prior art. Apparently, the accompanying drawings in the
following description show merely some embodiments
of the present invention, and a person of ordinary skill in
the art may still derive other drawings from these accom-
panying drawings without creative efforts. In the draw-
ings:

FIG. 1a shows a USB connector of a USB commu-
nications terminal in the prior art;
FIG. 1b is a corresponding schematic diagram of sol-
dering between a USB connector and a PCB of the
USB communications terminal in the prior art;
FIG. 1c is a diagram of a location relationship among
a USB connector, a PCB, and an antenna where the
USB connector, the PCB, and the antenna are dis-
posed on a USB communications terminal in the prior
art;
FIG. 2a and FIG. 2b are structural diagrams of a USB
communications terminal according to Embodiment
1 of the present invention;
FIG. 2c is a schematic diagram of an antenna of a
USB communications terminal according to Embod-
iment 1 of the present invention;
FIG. 3a is a structural diagram of a USB communi-
cations terminal according to Embodiment 2 of the
present invention;
FIG. 3b is a schematic diagram of an antenna of a
USB communications terminal according to Embod-
iment 2 of the present invention;
FIG. 4a and FIG. 4b are structural diagrams of a USB
communications terminal according to Embodiment
3 of the present invention; and
FIG. 5a and FIG. 5b are structural diagrams of a USB
communications terminal according to Embodiment
4 of the present invention.

DESCRIPTION OF EMBODIMENTS

[0014] To make the objectives, technical solutions, and
advantages of the present invention clearer and more
comprehensible, the following further describes the
present invention in detail with reference to the accom-
panying drawings and embodiments. It should be under-

stood that the specific embodiments described herein
are merely used to explain the present invention but are
not intended to limit the present invention.
[0015] According to the embodiments of the present
invention, designing is performed based on an existing
USB connector, so that a USB connector in the present
invention can be used as an antenna or a part of an an-
tenna. Therefore, no independent antenna needs to be
additionally used on a USB communications terminal,
thereby saving space of the USB communications termi-
nal and also reducing costs.
[0016] The following describes specific implementa-
tion of the present invention in detail with reference to
specific embodiments.

Embodiment 1

[0017] FIG. 2a and FIG. 2b show a USB communica-
tions terminal provided in Embodiment 1 of the present
invention, and for ease of description, only parts related
to this embodiment of the present invention are shown.
The USB communications terminal includes a USB con-
nector and a printed circuit board PCB. The USB con-
nector includes a metal housing, and two metal soldering
pins 201 and 202 are provided at one end of the metal
housing, where the soldering pins 201 and 202 are sol-
dered on the PCB. Soldering holes 301 and 302 that are
respectively used for soldering the two metal soldering
pins 201 and 202 are provided on the PCB. A radio-fre-
quency signal feedpoint is further disposed on the PCB,
where the radio-frequency signal feedpoint is disposed
near one of the soldering holes 301 and 302, so as to be
electrically connected to the corresponding soldering pin
201 or 202. The radio-frequency signal feedpoint is not
connected to a ground of the PCB.
[0018] Specifically, as shown in FIG. 2a, that the radio-
frequency signal feedpoint is disposed near one of the
soldering holes 301 and 302 may be: the radio-frequency
signal feedpoint is disposed near the soldering hole 301
and is not connected to a metal ground of the PCB. For
example, the radio-frequency signal feedpoint is dis-
posed within an area 3011, and no metal ground is clad
within the area 3011; therefore, after being soldered on
the PCB, the soldering pin 201 of the USB connector is
electrically connected to the radio-frequency signal feed-
point but is not connected to the ground of the PCB. A
metal ground is clad around the soldering hole 302, and
after the soldering pin 202 is soldered on the PCB, the
soldering pin 202 is connected to the metal ground of the
PCB.
[0019] Alternatively, as shown in FIG. 2b, that the ra-
dio-frequency signal feedpoint is disposed near one of
the soldering holes 301 and 302 may be: the radio-fre-
quency signal feedpoint is disposed near the soldering
hole 302 and is not connected to a metal ground of the
PCB. For example, the radio-frequency signal feedpoint
is disposed within an area 3022, and no metal ground is
clad within the area 3011; therefore, after being soldered
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on the PCB, the soldering pin 202 of the USB connector
is electrically connected to the radio-frequency signal
feedpoint but is not connected to the ground of the PCB.
A metal ground is clad around the soldering hole 301,
and after the soldering pin 201 is soldered on the PCB,
the soldering pin 201 is connected to the metal ground
of the PCB.
[0020] In this way, when the USB communications ter-
minal works, the metal housing of the USB connector
and the PCB form a slot antenna of the USB communi-
cations terminal, as shown in FIG. 2c.
[0021] The USB communications terminal in this em-
bodiment of the present invention is a data card.
[0022] According to the USB communications terminal
provided in this embodiment of the present invention, a
first soldering pin of a USB connector connected to a
PCB is disconnected from a ground of the PCB, and a
radio-frequency signal is fed from the first soldering pin,
so that the USB connector and the PCB form a slot an-
tenna. Therefore, no space used for disposing an anten-
na needs to be additionally reserved on the USB com-
munications terminal that adopts this structure, thereby
saving space of the USB communications terminal.

Embodiment 2

[0023] FIG. 3a shows a USB communications terminal
provided in Embodiment 2 of the present invention, and
for ease of description, shows only parts related to this
embodiment of the present invention. The USB commu-
nications terminal includes a USB connector and a print-
ed circuit board PCB. The USB connector includes a met-
al housing, and two metal soldering pins 201 and 202
are provided at one end of the metal housing, where the
soldering pins 201 and 202 are soldered on the PCB.
Soldering holes 301 and 302 that are respectively used
for soldering the two metal soldering pins 201 and 202
are provided on the PCB. A radio-frequency signal feed-
point is further disposed on the PCB, where the radio-
frequency signal feedpoint is disposed near one of the
soldering holes 301 and 302, so as to be electrically con-
nected to the corresponding soldering pin 201 or 202.
The radio-frequency signal feedpoint is not connected to
a ground of the PCB.
[0024] Specifically, that the radio-frequency signal
feedpoint is disposed near one of the soldering holes 301
and 302 is: the radio-frequency signal feedpoint is dis-
posed near the soldering hole 301 and is not connected
to a metal ground of the PCB. For example, the radio-
frequency signal feedpoint is disposed within an area
3011, and no metal ground is clad within the area 3011;
therefore, after being soldered on the PCB, the soldering
pin 201 of the USB connector is electrically connected
to the radio-frequency signal feedpoint but is not con-
nected to the ground of the PCB. No metal ground is clad
around the soldering hole 302 either. For example, no
metal ground is clad within an area 3022, and after the
soldering pin 202 is soldered on the PCB, the soldering

pin 202 is not connected to the metal ground of the PCB.
[0025] Alternatively and optionally, that the radio-fre-
quency signal feedpoint is disposed near one of the sol-
dering holes 301 and 302 is: the radio-frequency signal
feedpoint is disposed near the soldering hole 302 and is
not connected to a metal ground of the PCB. For exam-
ple, the radio-frequency signal feedpoint is disposed
within an area 3022, and no metal ground is clad within
the area 3022; therefore, after being soldered on the
PCB, the soldering pin 202 of the USB connector is elec-
trically connected to the radio-frequency signal feedpoint
but is not connected to the ground of the PCB. No metal
ground is clad around the soldering hole 301 either. For
example, no metal ground is clad within an area 3011,
and after the soldering pin 201 is soldered on the PCB,
the soldering pin 201 is not connected to the metal ground
of the PCB.
[0026] In this way, when the USB communications ter-
minal works, the metal housing of the USB connector
forms an antenna of the USB communications terminal,
as shown in FIG. 3b.
[0027] The USB communications terminal in this em-
bodiment of the present invention is a data card.
[0028] According to the USB communications terminal
provided in this embodiment of the present invention,
grounding legs of a USB connector connected to a PCB
are disconnected from a ground of the PCB, and a radio-
frequency signal is fed from either of the grounding legs,
so that the USB connector becomes an antenna of the
USB communications terminal. Therefore, no space
used for disposing an antenna needs to be additionally
reserved on the USB communications terminal that
adopts this structure, thereby saving space of the USB
communications terminal.

Embodiment 3

[0029] FIG. 4 shows a USB communications terminal
provided in Embodiment 3 of the present invention, and
for ease of description, shows only parts related to this
embodiment of the present invention. The USB commu-
nications terminal includes a USB connector and a print-
ed circuit board PCB. The USB connector includes a met-
al housing, the metal housing includes a first part 2010
and a second part 2020, the first part 2010 is not con-
nected to the second part 2020, a first soldering pin 201
is disposed on the first part 2010, and a soldering pin 202
is disposed on the second part 2020. Soldering holes
301 and 302 that are respectively used for soldering the
soldering pins 201 and 202 are disposed on the PCB. A
radio-frequency signal feedpoint is further disposed on
the PCB, where the radio-frequency signal feedpoint is
disposed near one of the soldering holes 301 and 302,
so as to be electrically connected to the corresponding
soldering pin 201 or 202. The radio-frequency signal
feedpoint is not connected to a ground of the PCB.
[0030] Specifically, as shown in FIG. 4a, that the radio-
frequency signal feedpoint is disposed near one of the
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soldering holes 301 and 302 may be: the radio-frequency
signal feedpoint is disposed within an area 3011, and no
metal ground is clad within the area 3011; therefore, after
being soldered on the PCB, the soldering pin 201 of the
USB connector is electrically connected to the radio-fre-
quency signal feedpoint but is not connected to the
ground of the PCB. A metal ground is clad around the
soldering hole 302, and after the soldering pin 202 is
soldered on the PCB, the soldering pin 202 is connected
to the metal ground of the PCB. In this way, when the
USB communications terminal works, the first part 2010
of the USB connector forms a monopole antenna.
[0031] Alternatively and optionally, as shown in FIG.
4b, that the radio-frequency signal feedpoint is disposed
near one of the soldering holes 301 and 302 may be: the
radio-frequency signal feedpoint is disposed near the sol-
dering hole 302 and is not connected to a metal ground
of the PCB. For example, the radio-frequency signal
feedpoint is disposed within an area 3022, and no metal
ground is clad within the area 3011; therefore, after being
soldered on the PCB, the soldering pin 202 of the USB
connector is electrically connected to the radio-frequency
signal feedpoint but is not connected to the ground of the
PCB. A metal ground is clad around the soldering hole
301, and after the soldering pin 201 is soldered on the
PCB, the soldering pin 201 is connected to the metal
ground of the PCB. In this way, when the USB commu-
nications terminal works, the second part 2020 of the
USB connector forms a monopole antenna.
[0032] The USB communications terminal in this em-
bodiment of the present invention is a data card.
[0033] According to the USB communications terminal
provided in this embodiment of the present invention, a
first soldering pin of a USB connector connected to a
PCB is disconnected from a ground of the PCB, and a
radio-frequency signal is fed from the first soldering pin;
in addition, a metal housing of the USB connector is cut,
so as to separate a part, of the metal housing, connected
to the first soldering pin from the remaining part; in this
case, this part of metal housing forms a monopole an-
tenna and becomes an antenna of the USB communica-
tions terminal. Therefore, no space used for disposing
an antenna needs to be additionally reserved on the USB
communications terminal that adopts this structure,
thereby saving space of the USB communications termi-
nal.

Embodiment 4

[0034] A USB communications terminal provided in
Embodiment 4 of the present invention includes a USB
connector and a printed circuit board PCB. The USB con-
nector includes a metal housing, the USB connector in-
cludes one metal housing, and two metal soldering pins,
a first soldering pin and a second soldering pin, are pro-
vided at one end of the metal housing. The PCB includes
a first part and a second part, where the first part is con-
nected to the second part by using a radio-frequency

signal feedpoint, the radio-frequency signal feedpoint is
not connected to a ground of the PCB, the first part is a
metal body, and the first part is electrically connected to
the first soldering pin. FIG. 5a shows one case: The first
part 401 of the PCB is connected to the second part 402
by using the radio-frequency signal feedpoint, the radio-
frequency signal feedpoint is not connected to a ground
of the second part 402 of the PCB, and the first part is
connected to the first soldering pin of the metal housing.
The second soldering pin is soldered on the second part
402 of the PCB, and the second soldering pin is connect-
ed to or not connected to the ground of the second part
402 of the PCB. When the second soldering pin is con-
nected to the ground of the second part 402 of the PCB,
the first part 401 of the PCB, the metal housing of the
USB connector, and the second part 402 of the PCB form
a slot antenna, which is similar to the antenna shown in
FIG. 2c. When the second soldering pin is not connected
to the ground of the second part 402 of the PCB, the first
part 401 of the PCB and the metal housing of the USB
connector form an antenna of the USB communications
terminal, which is similar to the antenna shown in FIG. 3b.
[0035] In addition, the metal housing of the USB con-
nector may also include two separate parts. FIG. 5b
shows a case in which a USB includes two parts. The
first part 401 of the PCB is connected to the second part
402 by using the radio-frequency signal feedpoint, the
radio-frequency signal feedpoint is not connected to a
ground of the second part 402 of the PCB, and the first
part is connected to the first soldering pin of the metal
housing. The USB connector includes a metal housing,
where the metal housing includes a first part 2010 and a
second part 2020, the first part 2010 is not connected to
the second part 2020, a first soldering pin 201 is disposed
on the first part 2010, a soldering pin 202 is disposed on
the second part 2020, the first soldering pin 201 is sol-
dered on the first part 401, the second soldering pin 202
is soldered on the second part 402 of the PCB, and the
second soldering pin is connected to a ground of the sec-
ond part 402 of the PCB. The first part 401 of the PCB
and the first part 2010 of the metal housing of the USB
connector form a monopole antenna.
[0036] The USB communications terminal in this em-
bodiment of the present invention is a data card.
[0037] According to the USB communications terminal
in this embodiment of the present invention, a radio-fre-
quency signal is fed into a metal body, the metal body is
connected to a first soldering pin of the USB connector,
and a second soldering pin of the USB connector is con-
nected to or not connected to a ground of a PCB, so that
a metal housing of the USB connector and a second part
of the PCB form a slot antenna, or a first part of the PCB
and a metal housing of the USB connector form an an-
tenna of the USB communications terminal.
[0038] Alternatively, a metal housing is divided into a
first part and a second part, so that a first part of a PCB
and a metal housing connected to the first part of the
PCB form an antenna of the USB communications ter-
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minal.
[0039] In the foregoing specific implementation man-
ners, the objective, technical solutions, and benefits of
the present invention are further described in detail. It
should be understood that the foregoing descriptions are
merely specific implementation manners of the present
invention, but are not intended to limit the protection
scope of the present invention. Any modification, equiv-
alent replacement, or improvement made without depart-
ing from the spirit and principle of the present invention
shall fall within the protection scope of the present inven-
tion.

Claims

1. A USB communications terminal, comprising a USB
connector and a printed circuit board PCB, wherein
the USB connector comprises a metal housing, a
radio-frequency signal feedpoint is disposed on the
PCB, and the radio-frequency signal feedpoint is
electrically coupled with the metal housing.

2. The USB communications terminal according to
claim 1, wherein a first soldering pin for being sol-
dered on the PCB is provided on the metal housing,
the first soldering pin is not connected to a ground
of the PCB, and that the radio-frequency signal feed-
point is electrically coupled with the metal housing
is specifically: the radio-frequency signal feedpoint
is disposed on the PCB and is electrically connected
to the first soldering pin.

3. The USB communications terminal according to
claim 2, wherein a second soldering pin for being
soldered on the PCB is provided on the metal hous-
ing, and the second soldering pin is not connected
to the ground of the PCB.

4. The USB communications terminal according to
claim 2, wherein the metal housing comprises a first
part and a second part, the first part is not connected
to the second part, the first soldering pin is disposed
on the first part, the second soldering pin is disposed
on the second part, and the second soldering pin is
connected to the ground of the PCB.

5. The USB communications terminal according to any
one of claims 1 to 4, wherein the PCB comprises a
first part and a second part, the first part is connected
to the second part by using the radio-frequency sig-
nal feedpoint, the first part is a metal body, and the
first part is electrically connected to the first soldering
pin.

6. The USB communications terminal according to any
one of claims 1 to 5, wherein the USB communica-
tions terminal is a data card.
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