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(54) Keyboard and mobile device with radio frequency antenna

(57) A keyboard and mobile device are provided that
include a plurality of keys installed in the keyboard or

mobile device, and a radio frequency antenna device
mounted below the plurality of keys.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates generally to mo-
bile device antennas, and more particularly, to a key-
board and mobile device having a radio frequency an-
tenna device mounted below spaces that exist between
keys of the keyboard.

2. Description of the Related Art

[0002] Near Field Communication (NFC), which uses
radio frequency identification tags, transmits data be-
tween terminals in close range in a non-contact manner
using a band of about 13.56 MHz. NFC is widely used
for transmission of item information in stores, such as,
for example supermarkets, or travel information for visi-
tors. NFC is also used for traffic access control locking
devices and for making payments.
[0003] In recent years, NFC has been applied to mobile
devices such as, for example, notebook computers, tab-
let Personal Computers (PCs), and smart phones. The
mobile devices include functions that allow for informa-
tion exchange between terminals, making payments,
placing ticket reservation, and performing searches us-
ing NFC. Accordingly, demands for antenna devices
used in NFC are increasing.
[0004] As shown in FIGS. 1 and 2, an NFC antenna
device 1 is embedded in a keyboard 3 of a notebook
computer 2.
[0005] However, as shown in FIG. 1, installation space
for the NFC antenna device 1 in the notebook computer
2 is limited due to the mounting of a battery or a battery
cover. The NFC antenna device 1 is mounted to a space
other than the area of the keyboard, causing a transverse
or longitudinal length, or a thickness, of the keyboard to
be increased.
[0006] Accordingly, the keyboard design is limited and
does not have an appealing external appearance.

SUMMARY OF THE INVENTION

[0007] The present invention has been made to ad-
dress at least the above problems and/or disadvantages
and to provide at least the advantages described below.
Accordingly, an aspect of the present invention provides
a mounting space for mounting a radio frequency anten-
na device below spaces that exist between keys of the
keyboard. This allows a thickness of an electronic device
or a mobile device with the keyboard to be reduced. The
electronic device or the mobile device can be made slim
and have more appealing design. Additionally, better use
is made of the space within the keyboard.
[0008] According to one aspect of the present inven-
tion, a keyboard is provided that includes a plurality of

keys installed in the keyboard, and a radio frequency
antenna device mounted below the plurality of keys.
[0009] According to another aspect of the present in-
vention, a mobile device is provided that includes a plu-
rality of keys installed in the mobile device, and a radio
frequency antenna device mounted below the plurality
of keys.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The above and other aspects, features, and ad-
vantages of the present invention will be more apparent
from the following detailed description when taken in con-
junction with the accompanying drawings, in which:

FIG. 1 is a diagram illustrating a perspective view of
a notebook computer employing an NFC antenna
device;
FIG. 2 is a diagram illustrating an interior of a keypad
of the notebook computer employing an NFC anten-
na device;
FIG. 3 is a diagram illustrating a structure of a radio
frequency antenna device, according to an embod-
iment of the present invention;
FIG. 4 is a diagram illustrating a side sectional view
of a structure in which the radio frequency antenna
device is mounted to a keyboard, according to an
embodiment of the present invention;
FIG. 5 is a diagram illustrating a shape of the radio
frequency antenna device, according to an embod-
iment of the present invention; and
FIG. 6 is a diagram illustrating a configuration of the
radio frequency antenna device, according to an em-
bodiment of the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF 
THE PRESENT INVENTION

[0011] Embodiments of the present invention are de-
scribed in detail with reference to the accompanying
drawings. The same or similar components may be des-
ignated by the same or similar reference numerals al-
though they are illustrated in different drawings. Detailed
descriptions of constructions or processes known in the
art may be omitted to avoid obscuring the subject matter
of the present invention.
[0012] Referring initially to FIG. 3, a diagram illustrates
a structure of a radio frequency antenna device, accord-
ing to an embodiment of the present invention. In FIG.
4, a diagram illustrating a side sectional view of a struc-
ture in which the radio frequency antenna device is
mounted to a keyboard, according to an embodiment of
the present invention
[0013] Here, as shown in the FIG. 6, the NFC antenna
device comprises a first adhesive layer 11, a cover film
layer 12 mounted below the first adhesive layer 11, a
ferrite sheet 13 mounted below the cover film layer 12,
a second adhesive layer 14 mounted below the ferrite
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sheet 13, a FPCB 15 mounted below the second adhe-
sive layer 14, and a third adhesive layer 16 mounted be-
low the FCBB 15.
[0014] As shown in FIG. 4, a plurality of keys 30 are
installed in a keyboard 20, and a mounting space 40 is
disposed below spaces that exist between the keys 30,
such that the NFC antenna device 10 may be mounted
therein.
[0015] Specifically, the NFC antenna device 10 is
mounted below spaces that exist between the keys 30.
[0016] Since the NFC antenna device is mounted be-
low the spaces that exist between the keys of the key-
board, a thickness of an electronic device or a mobile
device having the keyboard can be reduced resulting in
a more appealing design, and spaces within the keyboard
can be made better use of.
[0017] In addition, the NFC antenna device 10 is pref-
erably mounted below spaces around a periphery of a
specific key block, which includes the key 30. Thus, the
NFC antenna device is mounted below spaces that exist
between keys of the specific key block and keys adjacent
to the key block.
[0018] As illustrated in FIG. 3, the specific key block
includes "O", "P", "[", "L", ";" and " " " keys, and the NFC
antenna device 10 is preferably mounted below the pe-
riphery of the specific key block.
[0019] In alternative embodiments of the present in-
vention, the specific key block may include keys other
than the above-described keys, such as, for example,
"Q", "W", "E", "R", "T", and "Y" keys.
[0020] As shown in FIG. 4, since the mounting space
40 is formed below the spaces between the keys 30 within
the keyboard 20, the NFC antenna device 10 can be
mounted within the keyboard 20, and the remaining
space of the keyboard 20 can be efficiently utilized. Spe-
cifically, the thickness of the keyboard 20 can be further
reduced, so the keyboard 20 can be made slim.
[0021] Additionally, as shown in FIGS. 3 and 4, a frame
50 is installed above the NFC antenna device 10 to cover
and protect the NFC antenna device 10. The frame 50
has a shape that corresponds to the key configuration of
the keyboard 20, allowing the keys 30 of the keyboard
to function properly.
[0022] Referring now to FIG. 5, a diagram illustrates a
shape of the radio frequency antenna device, according
to an embodiment of the present invention. The NFC an-
tenna device 10 is formed in a shape corresponding to
the arrangement of the keys 30.
[0023] An assembly process of the keyboard 20 with
the NFC antenna device 10 will be described in greater
detail below with reference to FIGS. 4 and 5.
[0024] As shown in FIG. 4, a reinforcing plate 70 is
installed within the keyboard 20. A membrane 60 is in-
stalled above the reinforcing plate 70. The NFC antenna
device 10 is installed on an upper surface of the mem-
brane 60. The frame 50 is installed above the NFC an-
tenna device 10. The keyboard 20 is installed above the
frame 50.

[0025] The mounting space 40 is formed between the
membrane 60 and the frame 50. Thus, the NFC antenna
device 10 is mounted in the mounting space 40.
[0026] Specifically, the NFC antenna device 10 is
mounted in the mounting space 40, and below the plu-
rality of keys 30 at the same time.
[0027] Accordingly, embodiments of the present inven-
tion provide the keyboard 20 in which the NFC antenna
device 10 is mounted below spaces that exist between
the keys 30 of the keyboard 20, so that the thickness of
the keyboard can be reduced, making the keyboard slim.
Moreover, the keyboard can be mounted to the notebook
computer in manner in which the space of the keyboard
is efficiently utilized and the notebook computer is more
appealing.
[0028] In embodiments of the present invention, the
NFC antenna device is described to be installed in the
keyboard and the mobile device. However, the NFC an-
tenna device may be installed in various other electronic
devices, such as, for example, notebook computers,
desktop computers, and tablet PCs, which employ the
keyboard.
[0029] According to embodiments of the present inven-
tion, electronic devices may include all information tech-
nology devices, multimedia devices, and application de-
vices for the information technology devices and the mul-
timedia devices, such as, for example, a Portable Multi-
media Player (PMP), an MP3 player, a navigation sys-
tem, a game machine, a notebook computer, an adver-
tising board, a Television (TV), a digital broadcasting
player, Personal Digital Assistant (PDA), a Digital Multi-
media Broadcasting (DMB) phone, and a smart phone,
as well as all mobile communication terminals operated
by communication protocols corresponding to the vari-
ous communication systems.
[0030] The keyboard with the radio frequency antenna
device, and the mobile device including the same, are
not limited to the above-described embodiments and the
accompanying drawings, and it will be obvious to those
skilled in the art to which the present invention pertains
that various substitutions, modifications and changes
can be made for various forms of terminals.
[0031] While the invention has been shown and de-
scried with reference to certain embodiments thereof, it
will be under stood by those skilled in the art that various
changes in form and detail may be made therein without
departing from the spirit and scope of the invention as
defined by the appended claims.

Claims

1. A keyboard comprising:

a plurality of keys installed in the keyboard; and
a radio frequency antenna device mounted be-
low the plurality of keys.
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2. The keyboard of claim 1, wherein the radio frequency
antenna device is mounted below spaces that exist
between two or more of the plurality of keys.

3. The keyboard of claim 1, wherein the radio frequency
antenna device is mounted below spaces around a
periphery of a block of two or more keys of the plu-
rality of keys, and between the block of the two or
more keys and keys adjacent to the block of two or
more keys.

4. The keyboard of claim 3, wherein the block of two or
more keys comprises "O", "P", "[", "L", ";" and " ’ "
keys.

5. The keyboard of claim 1, further comprising a frame
for covering the radio frequency antenna device in-
stalled above the radio frequency antenna device.

6. The keyboard of claim 2, wherein the radio frequency
antenna device is formed in a shape corresponding
to an arrangement of the two or more of the plurality
of keys.

7. The keyboard of claim 1, further comprising a mem-
brane for supporting the radio frequency antenna de-
vice upon which a lower surface of the radio frequen-
cy antenna device is installed.

8. The keyboard of claim 7, further comprising a rein-
forcing plate upon which the membrane is installed.

9. The keyboard of claim 1, wherein a mounting space
is formed below spaces that exist between two or
more of the plurality of keys such that the radio fre-
quency antenna device is mounted therein.

10. The keyboard of claim 1, further comprising:

a plurality of keys installed in the mobile device;
and
a radio frequency antenna device mounted be-
low the plurality of keys.

11. The keyboard of claim 10, wherein the radio frequen-
cy antenna device is mounted below spaces that ex-
ist between two or more of the plurality of keys.

12. The keyboard of claim 10, wherein the radio frequen-
cy antenna device is mounted below spaces around
a periphery of a block of two or more of the plurality
of keys, and between the block of the two or more
keys and keys adjacent to the block of two or more
keys.

13. The keyboard of claim 12, wherein the block of two
or more keys comprises "O" "P", "[", "L", ";" and " ’ "
keys.

14. The keyboard of claim 10, further comprising a frame
for covering the radio frequency antenna device in-
stalled above the radio frequency antenna device.

15. The keyboard of claim 11, wherein the radio frequen-
cy antenna device is formed in a shape correspond-
ing to an arrangement of the two or more of the plu-
rality of keys.
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