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(54) ELECTRONIC DEVICE

(57) An electronic device includes an operation body,
a frame and an antenna. The frame encloses a lateral
side of the operation body. The antenna is disposed with-
in the frame, and partially exposed outside the frame.
The antenna is electrically connected with the operation
body to provide a wireless communication function. A
wireless communication interference source is disposed
within the operation body, or the operation body contains

a metallic material. Since the operation body is enclosed
by the frame, the frame can protect operation body and
prevent collision of the operation body. Moreover, since
the antenna is located outside the operation body, the
antenna is away from the interference source that is dis-
posed within the operation body. Consequently, the wire-
less communication efficiency is enhanced, and the inner
space of the operation body is saved.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an electronic
device, and more particularly to an electronic device with
a wireless communication function.

BACKGROUND OF THE INVENTION

[0002] With increasing development of science and
technology, a variety of electronic devices with commu-
nication functions have been introduced into the market.
According to the communication forms, electronic devic-
es are classified into wired electronic devices and wire-
less electronic devices. According to the usage forms,
electronic devices are classified into fixed electronic de-
vices and portable (mobile) electronic devices. The port-
able electronic device (e.g., a tablet computer) has slim
appearance similar to the exterior shape of a LCD screen.
Consequently, the portable electronic device can be car-
ried easily. Moreover, the screen of the portable elec-
tronic device is a touch screen. Through the touch screen,
the user may input a command into the portable elec-
tronic device to control the operations of the portable
electronic device. Generally, when the user intends to
input a character or a symbol into the portable electronic
device, an on-screen keyboard is enabled and shown on
the touch screen of the portable electronic device. The
on-screen keyboard is a virtual keyboard simulating the
real keyboard device. By touching an icon of the on-
screen keyboard, a corresponding character or symbol
is inputted into the portable electronic device. In other
words, characters or symbols may be directly inputted
into the portable electronic device through the on-screen
keyboard without the need of using any external key-
board device.
[0003] The portable electronic devices that are slim
and easily carried have been widely used in daily lives.
For example, these portable electronic devices include
but are not limited to tablet computers, mobile phones,
smart phones, intercoms, notebook computers, naviga-
tors and mobile point-of-sale devices.
[0004] As mentioned above, the portable electronic de-
vice is equipped with the touch screen. However, if the
touch screen is damaged, the operations of the portable
electronic device fail to be normally handled. That is, it
is very important to impart protectiveness to the touch
screen. For protecting a protecting function, a protecting
case for the portable electronic device is introduced into
the market.
[0005] Moreover, it is necessary to provide a wireless
transmission function to the electronic device. Conse-
quently, an antenna is installed within the electronic de-
vice to provide the wireless transmission function such
as WLAN, WWAN or GPS. Since many kinds of electronic
components are disposed within the electronic device,
these electronic components may interfere the antenna

and adversely affect the performance of the antenna.
Consequently, in addition to the protecting function, it is
important to increase the operation efficiency of the an-
tenna of the electronic device.

SUMMARY OF THE INVENTION

[0006] For solving the drawbacks of the conventional
technologies, the present invention provides an electron-
ic device with a protecting function. Moreover, an anten-
na of the electronic device has enhanced operation effi-
ciency.
[0007] In accordance with an aspect of the present in-
vention, there is provided an electronic device. The elec-
tronic device includes an operation body, a frame and an
antenna. The frame encloses a lateral side of the oper-
ation body. The antenna is disposed within the frame and
partially exposed outside the frame. The antenna is elec-
trically connected with the operation body so as to provide
a wireless communication function. A wireless commu-
nication interference source is disposed within the oper-
ation body, or the operation body contains a metallic ma-
terial.
[0008] In an embodiment, the operation body includes
a touch screen and a rear cover. An operation picture is
shown on the touch screen. Via the touch screen, a touch
command is inputted into the electronic device in a touch
control manner. The rear cover partially covers the touch
screen. The rear cover includes a coupling structure cor-
responding to the frame.
[0009] In an embodiment, a shape of the coupling
structure is complementary to a portion of the frame, so
that the coupling structure is engaged with the frame.
[0010] In an embodiment, the operation body further
includes a connector. The connector is located inside the
rear cover and electrically connected with the touch
screen. The connector is partially protruded out of the
rear cover and electrically connected with the antenna.
[0011] In an embodiment, the connector includes an
elastic pin, a circuit board and a connecting wire. The
elastic pin is protruded out of the rear cover, and electri-
cally connected with the antenna. The circuit board is
located inside the rear cover, and electrically connected
with the elastic pin. The connecting wire is electrically
connected with the circuit board and the touch screen.
An electric connection between the elastic pin and the
touch screen is established through the connecting wire.
[0012] In an embodiment, the connector is a connect-
ing wire.
[0013] In an embodiment, the rear cover is made of a
plastic material or a metallic material.
[0014] In an embodiment, the frame is made of an in-
sulating collision-resistant material.
[0015] In an embodiment, the antenna is installed with-
in the frame by an insert molding process.
[0016] In an embodiment, the frame further includes a
receiving recess. The receiving recess is located inside
the frame. The antenna is accommodated within the re-
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ceiving recess.
[0017] In an embodiment, the antenna is fixed on an
inner surface of the frame by an adhering means, an
adsorbing means, a screwing means or a riveting means.
[0018] In an embodiment, the antenna is fixed on an
inner surface of the frame, and partially protruded from
the frame.
[0019] From the above descriptions, the present inven-
tion provides the electronic device. For protecting the op-
eration body, the frame is located at the lateral side of
the rear cover to enclose the lateral side of the rear cover
and provide the protecting function. Once the electronic
device falls down to the floor or a rigid object, the impact
force is absorbed by the frame and thus the possibility
of damaging the electronic device is largely reduced. The
frame is made of a soft material. On the other hand, the
antenna is disposed within the frame. That is, the antenna
is located outside the operation body. More especially,
the antenna is away from the wireless communication
interference source that is disposed within the operation
body. Consequently, the inner space of the operation
body is saved, and the wireless communication efficiency
of the antenna is enhanced.
[0020] The above objects and advantages of the
present invention will become more readily apparent to
those ordinarily skilled in the art after reviewing the fol-
lowing detailed description and accompanying drawings,
in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

FIG. 1 is a schematic perspective view illustrating
the outer appearance of an electronic device accord-
ing to a first embodiment of the present invention;

FIG. 2 is a schematic perspective view illustrating
the electronic device of FIG. 1 and taken along an-
other viewpoint;

FIG. 3 is a schematic exploded view illustrating a
portion of the electronic device according to the first
embodiment of the present invention;

FIG. 4 is a schematic exploded view illustrating the
electronic device of FIG. 3 and taken along another
viewpoint;

FIG. 5 schematically illustrates the connection be-
tween the antenna and the frame of the electronic
device according to the first embodiment of the
present invention;

FIG. 6 is a schematic exploded view illustrating a
portion of an electronic device according to a second
embodiment of the present invention; and

FIG. 7 is a schematic exploded view illustrating the
electronic device of FIG. 6 and taken along another
viewpoint.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0022] For solving the drawbacks of the conventional
technologies, the present invention provides an electron-
ic device.
[0023] Please refer to FIGS. 1 and 2. FIG. 1 is a sche-
matic perspective view illustrating the outer appearance
of an electronic device according to a first embodiment
of the present invention. FIG. 2 is a schematic perspec-
tive view illustrating the electronic device of FIG. 1 and
taken along another viewpoint. The electronic device 1
comprises an operation body 11, plural frames 12 and
an antenna 13 (see FIG. 3). An operation picture can be
shown on the operation body 11. The plural frames 12
enclose corresponding lateral sides of the operation body
11 in order to protect the operation body 11. Moreover,
the operation body 11 comprises a touch screen 111 and
a rear cover 112. An operation picture is shown on the
touch screen 111. Via the touch screen 111, the user can
input touch commands into the electronic device 1 in a
touch control manner. Moreover, the touch screen 111
is covered by the rear cover 112. In an embodiment, the
electronic device 1 is a tablet computer, and the rear
cover 112 is made of a hard plastic material. It is noted
that the type of the material of the rear cover 112 is not
restricted. For example, in another embodiment, the rear
cover is made of a metallic material.
[0024] Please refer to FIGS. 3 and 4. FIG. 3 is a sche-
matic exploded view illustrating a portion of the electronic
device according to the first embodiment of the present
invention. FIG. 4 is a schematic exploded view illustrating
the electronic device of FIG. 3 and taken along another
viewpoint. The antenna 13 is disposed within one frame
12 and partially exposed outside the frame 12. The an-
tenna 13 is electrically connected with the touch screen
111 of the operation body 11 in order to provide a wireless
communication function. The rear cover 112 comprises
plural coupling structures 1121 corresponding to the
frames 12. Each coupling structure 1121 is located at a
lateral side of the rear cover 112. The shape of the cou-
pling structure 1121 is complementary to a portion of an
inner surface of the corresponding frame 12. Conse-
quently, the coupling structure 1121 is engaged with the
corresponding frame 12. In an embodiment, the antenna
13 has a sheet-like shape, the frame 12 is made of an
insulating collision-resistant material or a soft material
(e.g., rubber), and the coupling structure 1121 is a con-
cave structure. It is noted that numerous modifications
and alterations may be made while retaining the teach-
ings of the invention. For example, in another embodi-
ment, the coupling structure is formed on the frame, and
the shape of the coupling structure is complementary to
the corresponding lateral side of the rear cover. Moreo-
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ver, the insulating collision-resistant material is not re-
stricted to a hard material or a soft material (e.g., rubber).
Preferably but not exclusively, the frame 12 is made of
rubber. In practice, the frame 12 may be made of a hard
material or a soft material as long as the frame 12 is able
to provide the protecting and insulating functions.
[0025] Please refer to FIG. 3 again. The operation body
11 further comprises a connector 113. The connector
113 is located inside the rear cover 112, and electrically
connected with the touch screen 111. The connector 113
is partially protruded out of the rear cover 112 so as to
be electrically connected with the antenna 13. In this em-
bodiment, the connector 113 comprises an elastic pin
1131, a circuit board 1132 and a connecting wire 1133.
The elastic pin 1131 is penetrated through an opening
1122 of the rear cover 112 and thus protruded out of the
rear cover 112. Moreover, the elastic pin 1131 is electri-
cally connected with the circuit board 1132. The elastic
pin 1131 is also electrically connected with the antenna
13. The circuit board 1132 is located inside the rear cover
112, and electrically connected with the elastic pin 1131.
The connecting wire 1133 is electrically connected with
the circuit board 1132 and the touch screen 111. Through
the connecting wire 1133, the elastic connection between
the elastic pin 1131 and the touch screen 111 is estab-
lished. In an embodiment, the elastic pin 1131 is a Pogo
pin.
[0026] The structure inside the frame 12 is shown in
FIG. 4. As shown in FIG. 4, the frame 12 comprises a
receiving recess 121. The receiving recess 121 is located
inside the frame 12 for accommodating the antenna 13.
After the antenna 13 is accommodated within the receiv-
ing recess 121, the antenna 13 is coupled with the frame
12 (see FIG. 5). It is noted that the way of connecting the
antenna and the frame is not restricted. For example, in
some embodiments, the antenna is fixed on an inner sur-
face of the frame by an adhering means, an adsorbing
means, a screwing means, a riveting means or any other
appropriate connecting means. In some other embodi-
ments, the antenna is fixed in the receiving recess by
any two of the adhering means, the adsorbing means,
the screwing means and the riveting means. Conse-
quently, the connection between the antenna and the
frame is more secure.
[0027] The following three aspects should be specially
described. Firstly, a process of assembling the electronic
device 1 will be illustrated as follows. The connector 113
is firstly placed inside the rear cover 112 and electrically
connected with the touch screen 111, and the elastic pin
1131 of the connector 113 is protruded out of the lateral
side of the rear cover 112. After the antenna 13 is elec-
trically connected with the connector 113, the antenna
13 is coupled with the frame 12. Afterwards, the frame
12 is coupled with the lateral side of the rear cover 112.
In another process of assembling the electronic device
1, the installation of the connector 113 is first completed,
and the antenna 13 is electrically connected with the con-
nector 113 after the antenna 13 is coupled with the frame

12.
[0028] Secondly, each frame 12 is not restricted to en-
close only one lateral side of the rear cover 112. That is,
the frame 12 can enclose at least one lateral side of the
rear cover 112. In an embodiment, the frame 12 is a U-
shaped frame that completely encloses a shorter side of
the rear cover 112 and partially encloses two longer sides
of the rear cover 112.
[0029] Thirdly, the electronic device 1 is applied to a
vehicle navigation device or a point-of-sale device.
[0030] The present invention further provides an elec-
tronic device of a second embodiment, which is distin-
guished from the first embodiment. FIG. 6 is a schematic
exploded view illustrating a portion of an electronic device
according to a second embodiment of the present inven-
tion. FIG. 7 is a schematic exploded view illustrating the
electronic device of FIG. 6 and taken along another view-
point. Please refer to FIGS. 6 and 7. The electronic device
2 comprises an operation body 21, plural frames 22 and
an antenna 23. The operation body 21 comprises a touch
screen 211, a rear cover 212 and a connector 213. The
components of the electronic device 2 that are similar to
those of the electronic device 1 of the first embodiment
are not redundantly described herein. In comparison with
the first embodiment, the structure of the connector 213
and the way of connecting the antenna 23 and the frame
22 are distinguished.
[0031] As shown in FIGS. 6 and 7, the connector 213
is a connecting wire. The connector 213 is located inside
the rear cover 212 and electrically connected with the
touch screen 211. Moreover, the connector 213 is pen-
etrated through an opening 2122 of the rear cover 212
and thus protruded out of the rear cover 212. Conse-
quently, the connector 213 is electrically connected with
the antenna 23, which is disposed within the frame 22.
[0032] In this embodiment, the antenna 23 is installed
within the frame 22 by an insert molding process, and
the antenna is partially exposed to an inner surface of
the frame 22. Consequently, the connector 213 is elec-
trically connected with the exposed part of the antenna
23. In FIG. 6, the exposed part of the antenna 23 is indi-
cated by solid lines, and the part of the antenna inserted
in the frame 22 is indicated by dotted lines. For assem-
bling the electronic device 2, the connector 213 is placed
inside the rear cover 212 and electrically connected with
the touch screen 211, and the connector 213 is protruded
out of the lateral side of the rear cover 212. Moreover,
the antenna 23 is installed within the frame 22 by the
insert molding process. After the electric connection be-
tween the antenna 23 and the connector 213, the frame
12 is coupled with the lateral side of the rear cover 212.
[0033] From the above descriptions, the present inven-
tion provides the electronic device. For protecting the
touch screen, a frame made of a soft material (e.g., rub-
ber) is located at the lateral side of the rear cover to en-
close the lateral side of the rear cover and provide the
protecting function. Once the electronic device falls down
to the floor or a rigid object, the impact force is absorbed
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by the frame and thus the possibility of damaging the
electronic device is largely reduced. On the other hand,
the antenna is disposed within the frame. That is, the
antenna is located outside the operation body. Conse-
quently, even if the operation body contains a metallic
material, the signal shielding problem or the signal inter-
ference problem can be overcome. More especially, the
antenna is away from the wireless communication inter-
ference source that is disposed within the operation body
(e.g., a circuit or a chip). Under this circumstance, the
antenna in the frame is considered as an external anten-
na away from the operation body.
[0034] Since the antenna is located outside the oper-
ation body, the electronic device of the present invention
has the following advantages. Firstly, the outer appear-
ance of the electronic device can be designed according
to the practical requirements, and the operation body of
the electronic device can be effectively protected. Sec-
ondly, the inner space of the operation body is saved.
Consequently, the inner space of the operation body can
be effectively utilized, and the volume of the operation
body can be further reduced. Thirdly, the antenna is away
from the interference source within the operation body.
Consequently, the signal interference problem is solved,
and the wireless communication efficiency of the antenna
is enhanced.
[0035] While the invention has been described in terms
of what is presently considered to be the most practical
and preferred embodiments, it is to be understood that
the invention needs not be limited to the disclosed em-
bodiments. On the contrary, it is intended to cover various
modifications and similar arrangements included within
the spirit and scope of the appended claims which are to
be accorded with the broadest interpretation so as to en-
compass all such modifications and similar structures.

Claims

1. An electronic device (1), comprising:

an operation body (11);
a frame (12) enclosing a lateral side of the op-
eration body (11); and
an antenna (13) disposed within the frame
(12)and partially exposed outside the frame
(12), wherein the antenna (13) is electrically con-
nected with the operation body (11) so as to pro-
vide a wireless communication function,
characterized in that a wireless communica-
tion interference source is disposed within the
operation body (11), or the operation body (11)
contains a metallic material.

2. The electronic device (1) according to claim 1, char-
acterized in that the operation body (11) comprises:

a touch screen (111) showing an operation pic-

ture, wherein via the touch screen (111), a touch
command is inputted into the electronic device
(1) in a touch control manner; and
a rear cover (112) that partially covers the touch
screen (111), wherein the rear cover (112) com-
prises a coupling structure corresponding to the
frame (12).

3. The electronic device (1) according to claim 2, char-
acterized in that a shape of the coupling structure
is complementary to a portion of the frame (12), so
that the coupling structure is engaged with the frame
(12).

4. The electronic device (1) according to claim 2, char-
acterized in that the operation body (11) further
comprises a connector (113), wherein the connector
(113) is located inside the rear cover (112) and elec-
trically connected with the touch screen (111),
wherein the connector (113) is partially protruded
out of the rear cover (112) and electrically connected
with the antenna (13).

5. The electronic device (1) according to claim 4, char-
acterized in that the connector (113) comprises:

an elastic pin (1131) protruded out of the rear
cover (112), and electrically connected with the
antenna (13);
a circuit board (1132) located inside the rear cov-
er (112), and electrically connected with the
elastic pin (1131); and
a connecting wire (1133) electrically connected
with the circuit board (1132) and the touch
screen (111), wherein an electric connection be-
tween the elastic pin (1131) and the touch
screen (111) is established through the connect-
ing wire (1133).

6. The electronic device (2) according to claim 4, char-
acterized in that the connector (213) is a connecting
wire.

7. The electronic device (1)according to claim 2, char-
acterized in that the rear cover (112) is made of a
plastic material or a metallic material.

8. The electronic device (1) according to claim 1, char-
acterized in that the frame (12) is made of an insu-
lating collision-resistant material.

9. The electronic device (1) according to claim 1, char-
acterized in that the antenna (13) is installed within
the frame (12) by an insert molding process.

10. The electronic device (1) according to claim 1, char-
acterized in that the frame (12) further comprises
a receiving recess (121), wherein the receiving re-
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cess (121) is located inside the frame (12), and the
antenna (13) is accommodated within the receiving
recess (121).

11. The electronic device (1) according to claim 1, char-
acterized in that the antenna (13) is fixed on a n
inner surface of the frame (12) by an adhering
means, an adsorbing means, a screwing means or
a riveting means.

12. The electronic device (1) according to claim 1, char-
acterized in that the antenna (13) is fixed on an
inner surface of the frame (12), and partially protrud-
ed from the frame (12).
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