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(54) Input device and mobile terminal having the input device

(57) An input device and a mobile terminal having
the input device are provided. The input device includes
a key button with a transparent material having an internal
space, an illumination sensor located in an internal space
of the key button to sense ambient illumination of the key
button, a light-emitting portion located at one side of the

illumination sensor to output a light signal to the outside
of the key button for detecting a touch applied to the key
button, and an input signal generation unit configured to
generate a touch input signal according to the light signal
being input to a light-receiving portion of the illumination
sensor.
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Description

FIELD OF THE INVENTION

[0001] The present invention is directed to an input de-
vice using an illumination sensor and a mobile terminal
having the input device.

DESCRIPTION OF THE RELATED ART

[0002] Terminals can be classified into two types, spe-
cifically a mobile terminal and a stationary terminal based
on mobility. Furthermore, mobile terminals can be further
classified into two types, specifically a handheld terminal
and a vehicle mount terminal based on whether or not
the mobile terminal can be directly carried by a user.
[0003] As terminals become multifunctional, a terminal
is able to capture still images or moving images, play
music or video files, play games, and receive broadcasts
such that they are implemented as an integrated multi-
media player. For functional support and enhancement
of the terminal, improvements may be considered in
structural and/or software aspects of the terminal.
[0004] A mobile terminal may include an input device
for inputting information. The input device may be imple-
mented in various forms, such as a dome switch, a touch
pad, a touch screen, or a jog wheel.

SUMMARY OF THE INVENTION

[0005] In one aspect of the present invention, a mobile
terminal comprising the features of claim 1 is provided.
Further embodiments of the mobile terminal according
to the present invention are described in the dependent
claims.
[0006] Additional features and advantages of the in-
vention will be set forth in the description which follows,
and in part will be apparent from the description, or may
be learned by practice of the invention. It is to be under-
stood that both the foregoing general description and the
following detailed description of the present invention are
exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.
[0007] These and other embodiments will also become
readily apparent to those skilled in the art from the fol-
lowing detailed description of the embodiments having
reference to the attached figures, the invention not being
limited to any particular embodiments disclosed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate embodiments of the invention and to-
gether with the description serve to explain the principles
of the invention.
[0009] In the drawings:

[0010] FIG. 1 is a block diagram illustrating a mobile
terminal according to an embodiment of the present in-
vention.
[0011] FIG. 2A is a front perspective view illustrating
a portable terminal according to an embodiment of the
present invention.
[0012] FIG. 2B is a rear perspective view illustrating a
portable terminal according to an embodiment of the
present invention.
[0013] FIG. 3 is a cross-sectional view illustrating an
input device according to an embodiment of the present
invention.
[0014] FIG. 4 is a plan view illustrating a printed circuit
board illustrated in FIG. 3.
[0015] FIG. 5 is a block diagram illustrating a configu-
ration of an input device according to an embodiment of
the present invention.
[0016] FIG. 6 is a flow chart illustrating a method of a
brightness adjustment unit and an input device according
to an embodiment of the present invention.
[0017] FIG. 7 is a cross-sectional view illustrating an
input device according to another embodiment of the
present invention.
[0018] FIG. 8 is a plan view illustrating a printed circuit
board illustrated in FIG. 7.
[0019] FIGS. 9A through 9E are views illustrating ex-
amples of an input method using the input device illus-
trated in FIG. 7.
[0020] FIG. 10 is a flow chart illustrating a method of
generating an input signal in a mobile terminal according
to the present invention.
[0021] FIGS. 11A through 11C are views illustrating
examples of an input method via an input device in a text
view mode according to the present invention.
[0022] FIGS. 12A through 12E are views illustrating
examples of an input method via an input device in an
image view mode according to the present invention.
[0023] FIGS. 13A and 13B are views illustrating exam-
ples of an input method via an input device in a web-
browsing mode according to the present invention.
[0024] FIG. 14 is a perspective view illustrating a mo-
bile terminal according to another embodiment of the
present invention.
[0025] FIGS. 15 and 16 are views illustrating an oper-
ation method of the mobile terminal illustrated in FIG. 14.
[0026] FIG. 17 is a view illustrating another operation
method of the mobile terminal illustrated in FIG. 14.
[0027] FIGS. 18A through 18C are views illustrating
still another operation method of the mobile terminal il-
lustrated in FIG. 14.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0028] In the following detailed description, reference
is made to the accompanying drawing figures which form
a part hereof, and which show by way of illustration spe-
cific embodiments of the invention. It is to be understood
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by those of ordinary skill in this technological field that
other embodiments may be utilized, and structural, elec-
trical, as well as procedural changes may be made with-
out departing from the scope of the present invention.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or
similar parts.
[0029] As used herein, the suffixes ’module’, ’unit’ and
’part’ are used for elements in order to facilitate the dis-
closure only. Therefore, significant meanings or roles are
not given to the suffixes themselves and it is understood
that the ’module’, ’unit’ and ’part’ can be used together
or interchangeably.
[0030] The present invention is applicable to a various
types of mobile terminals. Examples of such mobile ter-
minals include portable phones, E-books, smart phones,
laptop computers, digital broadcast terminals, personal
digital assistants (PDA), portable multimedia players
(PMP) and navigators.
[0031] Referring to FIG. 1, a mobile terminal 100 ac-
cording to one embodiment of the present invention in-
cludes a wireless communication unit 110, an A/V (audio/
video) input unit 120, a user input unit 130, a sensing unit
140, an output unit 150, a memory unit 160, an interface
unit 170, a controller 180, and a power supply unit 190.
FIG. 1 shows the mobile terminal 100 having various
components, but it is understood that implementing all
of the illustrated components is not a requirement. Great-
er or fewer components may alternatively be implement-
ed.
[0032] FIG. 1 shows a wireless communication unit
110 configured with several commonly implemented
components. For example, the wireless communication
unit 110 typically includes one or more components that
permit wireless communication between the mobile ter-
minal 100 and a wireless communication system or net-
work within which the mobile terminal is located.
[0033] The wireless communication unit 110 can in-
clude a broadcast receiving module 111, a mobile com-
munication module 112, a wireless Internet module 113,
a short-range communication module 114, and a posi-
tion-location module 115. At least two broadcast receiv-
ing modules 111 can be provided to facilitate simultane-
ous reception of at least two broadcast channels or
broadcast channel switching.
[0034] The broadcast receiving module 111 receives
a broadcast signal and/or broadcast associated informa-
tion from an external broadcast managing server via a
broadcast channel. The broadcast channel may include
a satellite channel or a terrestrial channel.
[0035] The broadcast managing server refers gener-
ally to a system that transmits a broadcast signal and/or
broadcast associated information or a server which is
provided with a previously generated broadcast signal
and/or broadcast associated information. The broadcast
messaging server then transmits the provided signal or
information to a terminal.
[0036] Examples of broadcast associated information

include information associated with a broadcast channel,
a broadcast program, and a broadcast service provider.
For example, the broadcast associated information may
include an electronic program guide (EPG) of digital mul-
timedia broadcasting (DMB) and electronic service guide
(ESG) of digital video broadcast-handheld (DVB-H).
[0037] The broadcast signal may be implemented as
a TV broadcast signal, a radio broadcast signal, or a data
broadcast signal. The broadcast signal may further in-
clude a broadcast signal combined with a TV or radio
broadcast signal.
[0038] The broadcast receiving module 111 may be
configured to receive broadcast signals transmitted from
various types of broadcast systems. By way of non-lim-
iting examples, such broadcasting systems include dig-
ital multimedia broadcasting-terrestrial (DMB-T), digital
multimedia broadcasting-satellite (DMB-S), digital video
broadcast-handheld (DVB-H), DVB-CBMS, OMA-
BCAST, the data broadcasting system known as media
forward link only (MediaFLO®) and integrated services
digital broadcast-terrestrial (ISDB-T).
[0039] Receiving multicast signals is also possible.
Data received by the broadcast receiving module 111
may be stored in a suitable device, such as the memory
unit 160.
[0040] The mobile communication module 112 com-
municates wireless signals with one or more network en-
tities, such as base station or Node-B. Such signals may
represent, for example, audio, video, multimedia, control
signaling, or data.
[0041] The wireless Internet module 113 supports In-
ternet access for the mobile terminal 100. The wireless
Internet module 113 may be internally or externally cou-
pled to the mobile terminal 100. The wireless Internet
technology can include, for example, WLAN (Wireless
LAN) (Wi-Fi), Wibro (Wireless broadband), Wimax
(World Interoperability for Microwave Access), or HSD-
PA (High Speed Downlink Packet Access).
[0042] The short-range communication module 114 fa-
cilitates relatively short-range communications. Suitable
technologies for short-range communication may in-
clude, but are not limited to, radio frequency identification
(RFID), infrared data association (IrDA), ultra-wideband
(UWB), as well at the networking technologies commonly
referred to as Bluetooth® and ZigBee®.
[0043] The position-location module 115 identifies or
otherwise obtains the location of the mobile terminal 100.
The position-location module 115 may be implemented
using a global positioning system (GPS) module.
[0044] The audio/video (A/V) input unit 120 is config-
ured to provide audio or video signal input to the mobile
terminal 100. As shown, the AN input unit 120 includes
a camera 121 and a microphone 122.
[0045] The camera 121 receives and processes image
frames of still pictures or video, which are obtained by
an image sensor in a video call mode or a photographing
mode. The processed image frames can be displayed
on the display unit 151. The image frames processed by
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the camera 121 can be stored in the memory unit 160 or
can be externally transmitted via the wireless communi-
cation unit 110.
[0046] The microphone 122 receives an external audio
signal while the mobile terminal 100 is in a particular
mode, such as phone call mode, recording mode or voice
recognition mode. This audio signal is processed and
converted into digital data. The processed audio data is
transformed into a format transmittable to a mobile com-
munication base station via the mobile communication
module 112 in a call mode. The microphone 122 typically
includes assorted noise removing algorithms to remove
noise generated in the course of receiving the external
audio signal.
[0047] Data generated by the A/V input unit 120 may
be stored in the memory unit 160, utilized by the output
unit 150, or transmitted via one or more modules of the
wireless communication unit 110. If desired, two or more
cameras 121 or microphones 122 may be provided.
[0048] The user input unit 130 generates input data
responsive to user manipulation of an associated input
device or devices. Examples of such devices include a
keypad, a dome switch, a touchpad such as static pres-
sure/capacitance, a jog wheel and a jog switch.
[0049] The sensing unit 140 provides status measure-
ments of various aspects of the mobile terminal 100. For
example, the sensing unit 140 may detect an open/close
status of the mobile terminal 100, the relative positioning
of components such as a display and keypad, a change
of position of the mobile terminal or a component of the
mobile terminal, a presence or absence of user contact
with the mobile terminal, or orientation or acceleration/
deceleration of the mobile terminal. The sensing unit 140
can include a proximity sensor 141.
[0050] The mobile terminal 100 may be configured as
a slide-type mobile terminal and the sensing unit 140 may
sense whether a sliding portion of the mobile terminal is
open or closed. The sensing unit 140 may also sense
the presence or absence of power provided by the power
supply unit 190 or the presence or absence of a coupling
or other connection between the interface unit 170 and
an external device.
[0051] The output unit 150 generates outputs relevant
to the senses such as sight, hearing, and touch. The out-
put unit 150 is illustrated in FIG. 1 as having a display
unit 151, an audio output module 152, an alarm unit 153,
and a haptic module 154.
[0052] The display unit 151 is typically implemented to
visually display (output) information associated with the
mobile terminal 100. For example, if the mobile terminal
100 is operating in a phone call mode, the display unit
151 will generally provide a user interface (UI) or graph-
ical user interface (GUI) that includes information asso-
ciated with placing, conducting, and terminating a phone
call. If the mobile terminal 100 is in a video call mode or
a photographing mode, the display unit 151 may addi-
tionally or alternatively display images which are associ-
ated with these modes, the UI or the GUI.

[0053] One particular implementation of the present
invention includes the display unit 151 configured as a
touch screen working in cooperation with an input device,
such as a touchpad. This configuration permits the dis-
play unit 151 to function both as an output device and an
input device.
[0054] The display unit 151 may be implemented using
known display technologies including a liquid crystal dis-
play (LCD), a thin film transistor-liquid crystal display
(TFT-LCD), an organic light-emitting diode display
(OLED), a flexible display and a three-dimensional dis-
play. The mobile terminal 100 may include one or more
display unit 151.
[0055] Some of the display units 151 can be imple-
mented as a transparent or optical transmittive type,
which can be called a transparent display. The transpar-
ent display may be a TOLED (transparent OLED). A rear
configuration of the display 151 unit can be implemented
as an optical transmittive type as well. In this configura-
tion, a user is able to see an object at the rear of the
terminal body via the area occupied by the display unit
151.
[0056] At least two display units 151 can be provided
in accordance with the implemented configuration of the
mobile terminal 100. For example, a plurality of display
units 151 can be arranged on a single face of the mobile
terminal 100 such that they are spaced apart from each
other or built in one body. Alternatively, a plurality of dis-
play units 151 can be arranged on different faces of the
mobile terminal 100.
[0057] If the display unit 151 and a sensor for detecting
a touch action (hereinafter called ’touch sensor’) form a
mutual layer structure such as a touch screen, the touch
sensor can be configured as a touch film, a touch sheet,
or a touchpad. The touch sensor can be configured to
convert a pressure applied to a specific portion of the
display unit 151 or a variation of a capacitance generated
from a specific portion of the display unit into an electric
input signal. Furthermore, the touch sensor may be con-
figured to detect a pressure of a touch as well as a
touched position or size.
[0058] If a touch input is made to the touch sensor,
signal(s) corresponding to the touch are transferred to a
touch controller (not shown). The touch controller proc-
esses the signal(s) and then transfers the processed sig-
nal(s) to the controller 180. The controller 180 is able to
determine whether a specific portion of the display unit
151 is touched.
[0059] The proximity sensor 141 can be provided at
an internal area of the mobile terminal 100 enclosed by
the touch screen or around the touch screen. The prox-
imity sensor 141 is a sensor that detects a presence or
non-presence of an object approaching a specific detect-
ing surface or an object existing around the proximity
sensor using an electromagnetic field strength or infrared
ray without mechanical contact. Therefore, the proximity
sensor 141 is more durable than a contact type sensor
and also provides wider utility than a contact type sensor.
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[0060] The proximity sensor 141 may include a trans-
mittive photoelectric sensor, a direct reflective photoe-
lectric sensor, a mirror reflective photoelectric sensor, a
radio frequency oscillation proximity sensor, an electro-
static capacity proximity sensor, a magnetic proximity
sensor, an infrared proximity sensor or similar sensors.
If the touch screen includes an electrostatic capacity
proximity sensor, it is configured to detect the proximity
of a pointer using a variation of electric field according to
the proximity of the pointer. In this case, the touch screen
(touch sensor) can be classified as the proximity sensor
141.
[0061] In the following description, an action where a
pointer that approaches without contacting the touch
screen is recognized as located on the touch screen is
called a ’proximity touch’. Furthermore, an action where
a pointer actually touches the touch screen is called a
’contact touch’. The meaning of a position on the touch
screen proximity-touched by the pointer is a position of
the pointer that vertically opposes the touch screen when
the pointer performs the proximity touch.
[0062] The proximity sensor 141 detects a proximity
touch and a proximity touch pattern (e.g., a proximity
touch distance, a proximity touch duration, a proximity
touch position, or a proximity touch shift state). Informa-
tion corresponding to the detected proximity touch and
the detected proximity touch pattern can be output to the
touch screen.
[0063] The audio output module 152 supports the au-
dio output requirements of the mobile terminal 100. The
audio output module 152 may be implemented using one
or more speakers, buzzers, other audio producing devic-
es, or combinations thereof.
[0064] The audio output module 152 functions in var-
ious modes such as call-receiving mode, call-placing
mode, recording mode, voice recognition mode and
broadcast reception mode. The audio output module 152
outputs audio relating to a particular function or status,
such as call received, message received, or errors.
[0065] The alarm unit 153 may signal or otherwise
identify the occurrence of a particular event associated
with the mobile terminal 100. Typical events include call
received, message received and user input received.
[0066] The alarm unit 153 outputs a signal for an-
nouncing the event occurrence via vibration as well as
via video or audio signal. The video or audio signal can
be output via the display unit 151 or the audio output unit
152. Therefore, the display unit 151 or the audio output
module 152 can be regarded as a part of the alarm unit
153.
[0067] The haptic module 154 generates various tac-
tile effects that can be sensed by a user. Vibration is a
representative one of the tactile effects generated by the
haptic module 154. Strength and pattern of the vibration
generated by the haptic module 154 are controllable. For
example, different vibrations may be output by being syn-
thesized together or may be output in sequence.
[0068] The haptic module 154 is able to generate var-

ious tactile effects as well as vibration. For example, the
haptic module 154 may generate the effect of an arrange-
ment of pins vertically moving against a contact skin sur-
face, the effect of an injection/suction power of air though
an injection/suction hole, the effect of skimming over a
skin surface, the effect of contact with an electrode, the
effect of electrostatic force, or the effect of hot/cold using
an endothermic or exothermic device.
[0069] The haptic module 154 can be implemented to
enable a user to sense the tactile effect through a muscle
sense of a finger, an arm or other body part as well as
to transfer the tactile effect through a direct contact. At
least two haptic modules 154 can be provided in the mo-
bile terminal 100 in accordance with the corresponding
configuration of the mobile terminal.
[0070] The memory unit 160 is generally used to store
various types of data to support the processing, control,
and storage requirements of the mobile terminal 100. Ex-
amples of such data include program instructions for ap-
plications operating in the mobile terminal 100, contact
data, phonebook data, messages, pictures, and video.
[0071] A recent use history or a cumulative use fre-
quency of each data (e.g., use frequency for each phone-
book, each message or each multimedia) can be stored
in the memory unit 160. Moreover, data for various pat-
terns of vibration and/or sound output in case of a touch
input to the touchscreen can be stored in the memory
unit 160.
[0072] The memory unit 160 may be implemented us-
ing any type or combination of suitable volatile and non-
volatile memory or storage devices. Examples of memory
types are random access memory (RAM), static random
access memory (SRAM), electrically erasable program-
mable read-only memory (EEPROM), erasable program-
mable read-only memory (EPROM), programmable
read-only memory (PROM), read-only memory (ROM),
magnetic memory, flash memory, magnetic or optical
disk memory, multimedia card micro type memory, card-
type memory (e.g., SD memory, XD memory), and other
similar memory or data storage devices. The mobile ter-
minal 100 may operate in association with web storage
for performing a storage function of the memory unit 160
on the Internet.
[0073] The interface unit 170 is often implemented to
couple the mobile terminal 100 with external devices. The
interface unit 170 receives data from the external devices
or is supplied with power and then transfers the data or
power to the respective elements of the mobile terminal
100 or enables data within the mobile terminal 100 to be
transferred to the external devices. The interface unit 170
may be configured using a wired/wireless headset port,
an external charger port, a wired/wireless data port, a
memory card port, a port for coupling to a device having
an identity module, audio input/output ports, video input/
output ports, or an earphone port.
[0074] The identity module is a chip for storing various
kinds of information for authenticating a user’s authority
to use the mobile terminal 100 and can include a User
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Identify Module (UIM), a Subscriber Identity Module
(SIM), or a Universal Subscriber Identity Module (USIM).
A device having the identity module (hereinafter called
’identity device’) can be manufactured as a smart card.
Therefore, the identity device is connectible to the mobile
terminal 100 via a corresponding port.
[0075] When the mobile terminal 110 is connected to
an external cradle, the interface unit 170 provides a pas-
sage for supplying the mobile terminal 100 with power
from the cradle or a passage for delivering various com-
mand signals to the mobile terminal 100 that are input
from the cradle by a user. Each of the various command
signals input from the cradle or the power can operate
as a signal enabling the mobile terminal 100 to determine
that it is correctly loaded in the cradle.
[0076] The controller 180 typically controls the overall
operations of the mobile terminal 100. For example, the
controller 180 performs the control and processing as-
sociated with voice calls, data communications, instant
message communication, video calls, camera operations
and recording operations. Furthermore, the controller
180 may perform a pattern recognizing process for rec-
ognizing a writing input and a picture drawing input per-
formed on the touch screen as characters or images.
[0077] The controller 180 may include a multimedia
module 181 that provides multimedia playback. The mul-
timedia module 181 may be configured as part of the
controller 180 or implemented as a separate component.
[0078] The power supply unit 190 provides power re-
quired by the various components for the mobile terminal
100. The power may be internal power, external power,
or combinations thereof.
[0079] Various embodiments described herein may be
implemented in various ways. For example, the embod-
iments may be implemented in a computer-readable me-
dium using computer software, hardware, or some com-
bination thereof.
[0080] For a hardware implementation, the embodi-
ments described may be implemented within one or more
application specific integrated circuits (ASICs), digital
signal processors (DSPs), digital signal processing de-
vices (DSPDs), programmable logic devices (PLDs),
field programmable gate arrays (FPGAs), processors,
controllers, micro-controllers, microprocessors, other
electronic units designed to perform the functions de-
scribed herein, or a combination of these devices. The
controller 180 may also implement such embodiments.
[0081] For a software implementation, the embodi-
ments described herein may be implemented with sep-
arate software modules, such as procedures and func-
tions, each of which perform one or more of the functions
and operations described herein. The software codes
can be implemented with a software application written
in any suitable programming language and may be stored
in memory, such as the memory unit 160, and executed
by a controller or processor, such as the controller 180.
[0082] FIG. 2A is a front perspective diagram of a mo-
bile terminal according to one embodiment of the present

invention. FIG. 2B is a perspective diagram of a backside
of the terminal shown in FIG. 2A.
[0083] The mobile terminal 100 illustrated in FIGS. 2A
and 2B has a bar type terminal body. However, the mobile
terminal 100 may be implemented in a variety of different
configurations. Examples of such configurations include
folder-type, slide-type, rotational-type, swing-type and
combinations thereof. For clarity, further disclosure will
primarily relate to a bar-type mobile terminal 100. How-
ever such teachings apply equally to other types of mobile
terminals.
[0084] As illustrated in to FIG. 2A, the mobile terminal
100 includes a case (casing, housing, cover, etc.) con-
figuring an exterior of the mobile terminal. The case can
be divided into a front case 101 and a rear 102 case.
Various electric/electronic parts are located in a space
between the front 101 and rear 102 cases. Optionally, at
least one middle case can be provided between the front
101 and rear 102 cases.
[0085] The cases 101 and 102 may be formed by in-
jection molding synthetic resin. The cases 101 and 102
may also be formed of a metal substance such as stain-
less steel (STS) or titanium (Ti). The display 151, audio
output unit 152, camera 121, manipulating units 130a
and 130b, microphone 122, and interface unit 170 can
be provided on the terminal body, specifically on the front
case 101.
[0086] The display 151 occupies most of a main face
of the front case 101. The audio output unit 152 and the
camera 121 are provided on an area adjacent to one of
the end portions of the display 151, while one manipu-
lating input unit 130a and the microphone 122 are pro-
vided on another area adjacent to the other end portion
of the display. The other manipulating unit 130b and the
interface unit 170 can be provided on lateral sides of the
front and rear cases 101 and 102.
[0087] The input unit 130 is manipulated to input a com-
mand for controlling an operation of the terminal 100 and
may include the manipulating units 130a and 130b. The
manipulating units 130a and 130b can be called a ma-
nipulating portion and may adopt any mechanism having
a tactile manner that enables a user to perform a manip-
ulation action by experiencing a tactile feeling.
[0088] Content input via the first or second manipulat-
ing unit 130a or 130b can be diversely set. For example,
a command such as start, end, or scroll is input via the
first manipulating unit 130a and a command for a volume
adjustment of sound output from the audio output unit
152 or a command for switching to a touch recognizing
mode of the display 151 can be input via the second
manipulating unit 130b.
[0089] As illustrated in FIG. 2B, an additional camera
121’ can be provided on a rear side of the terminal body,
specifically on the rear case 102. The camera 121’ has
a photographing direction that is substantially opposite
to that of the camera 121 illustrated in FIG. 2A and may
have pixels differing from those of the camera 121.
[0090] Preferably, the camera 121 illustrated in FIG.
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2A has pixels low enough to capture and transmit a pic-
ture of user’s face for a video call, while the camera 121’
has high pixels for capturing a general subject for pho-
tography without transmitting the captured subject. Each
of the cameras 121 and 121’ can be installed such that
they can be rotated or popped up.
[0091] A flash 123 and a mirror 124 are additionally
provided adjacent to the camera 121’. The flash 123
projects light toward a subject for photographing the sub-
ject using the camera 121’. If user attempts to take a self-
photography using the camera 121’, the mirror 124 en-
ables the user to view his or her face reflected by the
mirror 124.
[0092] An additional audio output unit 152’ can be pro-
vided on the rear side of the terminal body. The additional
audio output unit 152’ may implement a stereo function
together with the audio output unit 152 illustrated in FIG.
2A and may be used for implementation of a speaker-
phone mode while talking.
[0093] A broadcast signal receiving antenna 124 can
be provided on the lateral side of the terminal body as
well as an antenna for communication. The antenna 124
comprising a portion of the broadcast receiving module
111 illustrated in FIG. 1 can be retractably provided on
the terminal body.
[0094] A power supply unit 190 for supplying power to
the mobile terminal 100 is provided. The power supply
unit 190 can be configured to be located within the ter-
minal body. Alternatively, the power supply unit 190 can
be configured to be detachably connected to the terminal
body.
[0095] Hereinafter, the detailed construction of a ma-
nipulation unit 130 applied to the present invention will
be described. For the sake of convenience of explana-
tion, the manipulation unit 130 is referred to as an "input
device 200" in the following description.
[0096] FIG. 3 is a cross-sectional view illustrating an
input device 200 according to an embodiment of the
present invention. FIG. 4 is a plan view illustrating a print-
ed circuit board illustrated in FIG. 3. Referring to FIGS.
3 and 4, the input device 200 may include a key button
210, an illumination sensor 220, and a light-emitting por-
tion 230.
[0097] The key button 210 is formed of a transparent
material, which has an internal space for mounting the
illumination sensor 220 and the light-emitting portion 230.
The transparent material of the key button 210 allows a
light signal emitted from the light-emitting portion 230 and
external light signals to pass through. Transparency is a
concept including full-transparency or semi-transparen-
cy, and the key button 210 may be formed of a transparent
plastic material, or other similar material.
[0098] FIGS. 3 and 4 illustrate that an overall region
of the key button 210 is formed of a transparent material.
It is also possible that a partial region of the key button
210 is formed of a transparent material and the remaining
region is formed of a non-transparent material. The key
button 210 may have a structure that is fixed to the front

case 101 or to a printed circuit board (PCB) 240.
[0099] The illumination sensor 220 is located in an in-
ternal space of the key button 210 to sense ambient illu-
mination of the terminal body or key button. The illumi-
nation sensor 220 receives a light signal having a partic-
ular wavelength bandwidth, such as visible rays, and
senses illumination based on the particular wavelength.
The illumination sensor 220 may include a light-receiving
portion 221 for receiving the light signal.
[0100] The light-emitting portion 230 is located in an
internal space of the key button 210 and at a side of the
illumination sensor 220. The light-emitting portion 230
outputs a light signal for detecting a touch applied to the
key button 210. The light signal output by the light-emit-
ting portion 230 has a particular wavelength bandwidth,
such as a bandwidth that is different from the wavelength
bandwidth for sensing illumination, and is output to the
outside through the key button 210.
[0101] Examples of the light-emitting portion 230 may
include an infrared-emitting module for outputting infra-
red rays. When a touch is applied to the key button 210,
a light signal (infrared rays) output from the light-emitting
portion 230 is reflected by the user’s finger, and the re-
flected light signal (infrared rays) is input to the light-re-
ceiving portion 221 of the illumination sensor 220. The
arrow in FIG. 3 indicates a traveling direction of the light
signal output from the light-emitting portion 230.
[0102] The light-receiving portion 221 of the illumina-
tion sensor 220 receives a light signal having a first band-
width (visible rays) for sensing illumination. The light re-
ceiving portion 221 is configured to receive a light signal
having a second bandwidth (infrared rays) for detecting
a touch applied to the key button 210.
[0103] The illumination sensor 220 and light-emitting
portion 230 may be mounted on the PCB 240. The PCB
240 may be formed a rigid substrate. The PCB 240 may
be supported by a supporting portion 105 formed on the
front case 101 and may be electrically connected to a
main board inside the terminal body by a flexible printed
circuit board (FPCB) 245.
[0104] A spacer 247 with an elastically deformable ma-
terial may be additionally provided between the illumina-
tion sensor 220 and an internal wall of the key button
210. The spacer 247 is provided to suppress shock gen-
erated when a touch is applied to the key button 210 from
being directly transferred to the illumination sensor 220
and may be formed of a rubber or silicon material. The
spacer 247 is formed with a through hole 248 for inputting
a light signal to the light-receiving portion 221.
[0105] FIG. 5 is a block diagram illustrating a configu-
ration of an input device according to an embodiment of
the present invention. Referring to FIG. 5, the illumination
sensor 220 is connected to an input signal generation
unit 250. The input signal generation unit 250 generates
a touch input signal when a light signal (infrared rays)
output from the light-emitting portion 230 is input to the
light-receiving portion 221 of the illumination sensor 220.
[0106] The illumination sensor 220, light-emitting por-
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tion 230, and input signal generation unit 250 may be
electrically connected to the controller 180 of the mobile
terminal 100. It is also possible to have a configuration
where the input signal generation unit 250 is included in
the controller 180.
[0107] The controller 180 controls the operation of the
light-emitting portion 230, for example, whether or not
the light signal is output. The controller 180 also receives
a touch input signal generated from the input signal gen-
eration unit 250 and applies a control command to com-
ponents mounted on the terminal body based on the
touch input signal. Moreover, the controller 180 applies
a control command to components mounted on the ter-
minal body using illumination sensing data supplied from
the illumination sensor 220.
[0108] Examples of the mounted components may in-
clude a display unit 151. The mobile terminal 100 may
further include a brightness adjustment unit 260 for ad-
justing the brightness of the display unit 151 based on
the sensing result of the illumination sensor 220.
[0109] The brightness adjustment unit 260 adjusts the
brightness of the display unit 151 according to ambient
illumination. This is facilitated by adjusting a lighting unit
for illuminating the display unit 151 or by adjusting an
amount of light emitted by the display unit if the display
unit emits light spontaneously.
[0110] The brightness adjustment unit 260 adjusts the
brightness of the display unit 151 to a higher level as
ambient illumination becomes brighter. In other words,
the brightness adjustment unit 260 adjusts the brightness
of the display unit 151 such that the brightness of the
display unit 151 is proportional to ambient illumination.
[0111] FIG. 5 illustrates the brightness adjustment unit
260 separated from the controller 180. It is also possible
that the brightness adjustment unit 260 is included in the
controller 180.
[0112] FIG. 6 is a flow chart illustrating a method of a
brightness adjustment unit and an input device according
to an embodiment of the present invention. The controller
180 activates the brightness adjustment unit 260 (S110).
It is possible to set the brightness adjustment unit 260 to
maintain an activated state until receiving another control
command.
[0113] The controller 180 then determines whether an
amount of the light signal (infrared) data received by the
light-receiving portion 221 of the illumination sensor 220
changes (S120). Then, the controller 180 controls acti-
vation or deactivation of the brightness adjustment unit
260 based on the determination.
[0114] A determination that the amount of the light sig-
nal (infrared) data changes or a light signal is received
by the light-receiving portion 221 means that a touch is
applied to the key button 210 and a light signal (infrared
rays) is received by the light-receiving portion. If it is de-
termined that the amount of the light signal (infrared) data
changes, the controller 180 deactivates the brightness
adjustment unit 260 (S130), thereby making it possible
to prevent the brightness of the display unit 151 from

being adjusted by an illumination change caused by the
user’s finger covering the key button 210. When the
brightness adjustment unit 260 is deactivated, the con-
troller 180 applies a control command to mounted com-
ponents based on an input signal generated from the
input signal generation unit 250 (S140).
[0115] On the other hand, if it is determined that the
amount of the light signal (infrared) data does not change
or if there is no input of a light signal, the brightness ad-
justment unit 260 continues to perform its operation. In
other words, the brightness adjustment unit 260 deter-
mines a change of ambient illumination (S150) and ad-
justs the brightness of the display unit 151 on the basis
of the determination (S160).
[0116] The present invention allows the illumination
sensor 220 to be provided inside the key button 210 and,
therefore, it is not required that a separate mounting
space be provided for mounting the illumination sensor
on the terminal body. Accordingly, it may be possible to
enhance the spatial utility of the mobile terminal 100 and
provide a new touch input structure using the illumination
sensor 220 applied to the input device 200.
[0117] FIG. 7 is a cross-sectional view illustrating an
input device according to another embodiment of the
present invention and FIG. 8 is a plan view illustrating a
printed circuit board illustrated in FIG. 7. In FIGS. 7 and
8, the same construction as in the previous embodiment
is designated by the same reference numerals and their
description will be replaced by the previous description.
[0118] As in the previous embodiment, an input device
300 may include a key button 310, an illumination sensor
320, and a light-emitting portion 330. The illumination
sensor 320 is connected to an input signal generation
unit 250 and the illumination sensor, light-emitting portion
330, and input signal generation unit are connected to
the controller 180.
[0119] The input device 300 may further include a
dome switch 341 in addition to the other elements. The
embodiment illustrated in FIGS. 7 and 8 is of a key button
310 that is fixed to a printed circuit board 340 such that
it can be moved in an inward direction of the terminal
body.
[0120] The dome switch 341 is formed on a dome sheet
342 in order to generate an input signal according to
pressing the key button 310. The dome sheet 342 is sup-
ported by a supporting portion 107 formed on the front
case 101.
[0121] The printed circuit board 340 is formed with a
push protrusion 343, which presses the dome switch 341
in response to pressing the key button 310. Accordingly,
the dome switch 341 is deformed to be connected to a
contact point of the dome sheet 342, thereby generating
a push input signal.
[0122] The input device 300 of the embodiment illus-
trated in FIGS. 7 and 8 allows an input method mixed
with a method of touching the key button 310 and a meth-
od of clicking the illumination sensor 320 to be applied.
The controller 180 applies a control command to com-
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ponents mounted on the terminal body based on a touch
input signal generated by the input signal generation unit
250 and a push input signal generated by the dome sheet
342.
[0123] The embodiment illustrated in FIGS. 7 and 8
further includes a first light-emitting portion 331 and a
second light-emitting portion 332 as part of light-emitting
portion 330. The first and second light-emitting portions
331, 332 may be mounted on both sides of the illumina-
tion sensor 320. The first and second light-emitting por-
tions 331, 332 are provided to allow the input device 300
to detect a slide touch applied to the key button 310 in
at least one direction. The slide touch is an input by sliding
the user’s finger while in contact with the key button 310.
[0124] The first light-emitting portion 331 and second
light-emitting portion 332 may be located at asymmetric
positions with respect to the center of the light-receiving
portion 321 in order to differentiate an amount of the light
signal (infrared rays) data input to the light-receiving por-
tion 321 according to a starting point of the user’s finger
at the time of the slide touch. For example, the slide touch
can be differentiated between starting from the right re-
gion of the key button 310 and traveling toward the left
region and starting from the left region of the key button
and traveling toward the right region.
[0125] The input signal generation unit 250 generates
a touch input signal based on a changed amount of the
light signal (infrared rays) data received at the light-re-
ceiving portion 321. The input signal generation unit 250
also generates a different touch input signal according
to a direction of the slide touch based on the starting point
of the slide touch.
[0126] The embodiment illustrated in FIGS. 7 and 8
has a dome switch 341 added to the previous embodi-
ment as well as the light-emitting portion 330 implement-
ed with first and second light-emitting portions 331, 332.
However, an input device of the present invention may
have all the elements added or some of the elements
may be selectively applied.
[0127] FIGS. 9A through 9E are views illustrating ex-
amples of an input method using the input device illus-
trated in FIG. 7. Using the input device 300 illustrated in
FIGS. 7 and 8, a variety of input methods can be imple-
mented by using a touch input and a push input. It is
possible to set the controller 180 to generate a different
control command according to a duration time of the push
input and touch input or a direction of the slide touch.
[0128] FIGS. 9A and 9B illustrate a push input method
using a dome switch 341. As illustrated in FIGS. 9A and
9B, the push input can be classified into two types of
input methods according to the duration time.
[0129] A duration time of the push input that is set with-
in a predetermined period of time, such as 1 second as
illustrated in FIG. 9A, may be differentiated from a dura-
tion time of the push input that is set above a predeter-
mined period of time, such as 2 seconds as illustrated in
FIG. 9B. The situation illustrated in FIG. 9A is designated
as a short click and the situation illustrated in FIG. 9B is

designated as a long click.
[0130] FIGS. 9C and 9D illustrate an input method
through a touch input. Two types of input methods are
illustrated according to a duration time of the touch input.
The touch input may be classified into a slide touch, as
illustrated in FIG. 9C, and a long touch, as illustrated in
FIG. 9D. The input signal generation unit 250 generates
a different input signal according to a duration time of the
touch input, specifically, a duration time of the light signal
(infrared) data.
[0131] FIG. 9C illustrates a slide touch made within a
predetermined period of time, such as 1 second. FIG.
9C, illustrates that the slide touch is made from the right
region of the key button 310 toward the left region of the
key button, or vice-versa. FIG. 9D illustrates a touch input
applied for longer than a predetermined period of time,
such as 2 seconds.
[0132] On the other hand, it is possible to have an input
method in which a push input and a touch input are se-
quentially made, as illustrated in FIG. 9E. When at least
the push input or touch input is made and then the other
input is made within a predetermined period of time, such
as 1 second, the controller 180 can process the input as
a separate input from the push input and touch input.
FIG. 9E illustrates a method of sequentially inputting a
short click and a slide touch, an input method referred to
as a "click-slide touch." A sequential push-and-touch in-
put or sequential touch-and-push input may be modified
in a various forms in addition to the click-slide touch il-
lustrated in FIG. 9F.
[0133] As previously described, a method of inputting
via an input device may include five types of input meth-
ods, such as a short click, a long click, a slide touch, a
long touch, and a click-slide touch. The controller 180
may apply a different control command for each of the
touch inputs (slide touch or long touch), the push inputs
(short click or long click), and the sequential push-and-
touch input (click-slide touch).
[0134] A method of operating an input device associ-
ated with input signal generation will be described with
reference to FIG. 10. FIG. 10 is a flow chart illustrating a
method of generating an input signal in a mobile terminal
100 according to the present invention.
[0135] As illustrated in FIG. 10, the controller 180 se-
quentially determines an existence or non-existence of
a push input, a changed amount of infrared data, and a
changed amount of visible rays data. The controller 180
determines the existence or non-existence of the input
(push input) via a dome switch 341 (S210).
[0136] When it is determined that there is a push input,
the controller 180 determines a duration time of the push
input (S220). If the duration time of the push input is great-
er than a predetermined period of time, such as 1 second,
the controller 180 determines that a long click has been
received. If the duration time of the push input is less
than a predetermined period of time, such as 1 second,
the controller 180 or input signal generation unit 250 de-
termines a changed amount of the light signal (infrared)
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data input to a light-receiving portion 321 of the illumina-
tion sensor 320 (S230).
[0137] If there is no change in the amount of infrared
data, the controller 180 determines that a short click has
been received. If there is a change in the amount of in-
frared data, the controller 180 determines that a click-
slide touch has been received.
[0138] If it is determined that there is no push input via
the dome switch 341, the controller 180 or input signal
generation unit 250 determines a changed amount of the
light signal (infrared) data input to a light-receiving portion
321 of the illumination sensor 320 (S240).
[0139] If there is a change in the amount of infrared
data, the controller 180 or input signal generation unit
250 determines a duration of the infrared data (S250). If
the duration of the infrared data is less than a predeter-
mined period of time, such as 1 second, the controller
180 or input signal generation unit 250 determinates that
a slide touch has been received. If the duration of the
infrared data is greater than a predetermined period of
time, such as 2 seconds, the controller 180 or input signal
generation unit 250 determinates that a long touch has
been received.
[0140] If there no push input and there is no change in
the amount of infrared data, the controller 180 determines
the illumination sensing data of the illumination sensor
220 (S260). If there is a change in the illumination sensing
data, the controller 180 allows the brightness adjustment
unit 260 to adjust the brightness of the display unit 151
according to the change. The adjustment of the bright-
ness of the display unit 151 replaces the process of ac-
tivating or deactivating the brightness adjustment unit
260 according the previous description.
[0141] The operation of a mobile terminal 100 may be
controlled in a variety of operation modes using an input
device having various input methods. For example, the
controller 180 can apply a control command to the display
unit 151 in order to control the screen display of the dis-
play unit according to the previously described push input
and touch input. The control command may include at
least a command for restoring a preset screen during the
execution of a specific mode, a command for executing
a selected operation, a command for displaying upper-
level items of the currently-executed function, a com-
mand for displaying a menu, a command for switching
to a next or previous page, a command for moving a
cursor or pointer, a command for scrolling a screen in a
specific direction, or a zoom-in or zoom-out command.
[0142] Examples of a method of controlling a mobile
terminal 100 using an input device will be described with
reference to FIGS. 11 to 13. FIGS. 11A through 11C are
views illustrating examples of an input method via an
input device in a text view mode according to the present
invention.
[0143] As illustrated in FIG. 11A, a plurality of icons
411 are displayed on the display unit 151. The icons 411
indicate various operation modes and applications pro-
vided by a mobile terminal 100. The user selects one of

those icons 411 to implement an operation mode or ap-
plication.
[0144] If display unit 151 is a touch screen, one of the
icons 411 can be selected by directly touching it. It is also
possible to select one of the icons 411 using the input
device 300.
[0145] A pointer 412 may be displayed on one of the
icons 411 and the pointer 412 may be moved by using
an input device 300. For example, the pointer 412 may
be moved in a desired direction by applying a slide touch
in the left or right direction to the key button 310.
[0146] If the pointer 412 is placed at a desired position
and then a short click is applied to the key button 310,
an operation mode or application corresponding to the
corresponding icon will be implemented. As illustrated in
FIG. 11A, a text view mode is implemented and a short
click functions as an "Enter key."
[0147] If a text view mode is implemented, text files
413 stored in the mobile terminal 100 can be displayed
as icons on the display unit 151. FIG. 11A illustrates a
slide touch applied to the key button 310 in the left or
right direction in order to move the displayed text files
413 in the desired direction, where a text file displayed
in the center is a currently selected file. A pointer may
also be displayed on any one of the text files 413 to in-
dicate a currently selected file.
[0148] As illustrated in FIG. 11A, a click-right slide
touch is applied to display a menu 414 for the selected
text file 413. Commands such as cut, copy and paste for
editing the text file 413 may be displayed on the menu
414. The pointer displayed on the commands may be
moved by a slide touch and the selected command may
be implemented by a short click. When a click-left slide
touch is applied to the key button 310 when the menu
414 is displayed, the display of the menu 414 may be
deactivated. In other words, the click-slide touch may be
used as a menu display command or menu display re-
lease command according to a direction of the slide
touch.
[0149] FIG. 11B illustrates that any one of the text files
413 may be selected and implemented. The contents of
the selected file are displayed as text. When the display
unit 151 displays a particular page, the displayed page
may be switched by applying a slide touch to the key
button 310. For example, a next page 416 is displayed
on the display unit 151 when a left-directional slide touch
is applied and a previous page 417 is displayed on the
display unit when a right-directional slide touch is applied.
[0150] FIG. 11C illustrates a process of restoring an
execution screen of the operation mode to a predeter-
mined screen using an input device. As illustrated in FIG.
11C, an execution screen 418 in a text view mode can
be restored to a menu view screen 419 on which icons
411 are displayed by applying a long click to the key
button 310.
[0151] FIGS. 12A through 12E illustrate an input meth-
od through an input device in an image view mode.
[0152] FIG. 12A illustrates a screen on which an image
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photo view mode is implemented. Any one image 421 of
images stored in a mobile terminal 100 is displayed on
the display unit 151. A next or previous image 422 may
be displayed by applying a slide touch to the key button
310.
[0153] FIG. 12B illustrates a process of zooming an
image in or out using the input device. If a long touch is
applied to the key button 310 while executing an image
view mode, icons 423, 424 for selecting a zoom in/out
mode or screen scroll mode are displayed. The zoom
in/out mode or screen scroll mode is selected by applying
a short click to the key button 310. A pointer for displaying
a currently selected mode may be displayed on either of
the icons 423, 424.
[0154] FIG. 12B illustrates a zoom in/out mode by
which a screen can be enlarged or reduced by applying
a slide touch to the key button 310. For example, an en-
larged screen 426 is displayed when a slide touch is ap-
plied in the right direction. The screen can also be re-
duced when a slide touch is applied in the left direction.
[0155] FIG. 12C illustrates a process of scrolling a
screen in a screen scroll mode. The zoom in/out mode
can be switched to the screen scroll mode by applying a
short click to the key button 310. For example, a pointer
displayed on the icon 423 displaying a zoom in/out mode
is moved to the icon 424 displaying a screen scroll mode
in order to switch to the screen scroll mode. A long touch
is applied to the key button 310 to release the zoom-
in/out mode or screen scroll mode.
[0156] The displayed screen can be scrolled in a left
or right direction by applying a slide touch to the key but-
ton 310. For example, when a slide touch is applied to-
ward the right direction, as illustrated in FIG. 12C, the
displayed screen is moved to the right.
[0157] The displayed screen can be scrolled in an up-
ward or downward direction by applying a click-slide
touch to the key button 310. For example, when the key
button 310 is clicked and a slide touch is applied in the
right direction, as illustrated in FIG. 12C, the displayed
screen is moved in a downward direction.
[0158] FIG. 12D illustrates a process of switching from
an image view mode to an upper-level of a currently dis-
played image. As illustrated in FIG. 12D, if a short click
is applied to the key button 310, an upper-level of the
currently displayed image will be displayed. As a result,
all the items 425 in a folder in which the currently dis-
played image is stored will be displayed.
[0159] FIG. 12E illustrates a process of restoring an
execution screen in an image view mode to a predeter-
mined screen. For example, if a long click is applied to
the key button 310, an execution screen is restored to a
menu display screen on which icons 411 are displayed.
The long click functions as a "Home key."
[0160] FIGS. 13A and 13B are views illustrating exam-
ples of an input method via an input device in a web-
browsing mode. The input methods illustrated in FIGS.
12B through 12E for scaling or scrolling a screen may be
applicable to a web browsing mode in a similar manner.

[0161] As illustrated in FIG. 13A, a web browsing
screen 431 is displayed on the display unit 151 in a web
browsing mode. The web browsing screen can be
scrolled in a left or right direction by applying a slide touch
to the key button 310. For example, when a slide touch
is applied to the key button 310 in the left direction, the
web browsing screen is moved to the left direction and
regions that have not been previously displayed will be
displayed.
[0162] As illustrated in FIG. 13B, the displayed screen
can be scrolled in an upward or downward direction by
applying a click-slide touch to the key button 310. For
example, when the key button 310 is clicked and a slide
touch is applied in the left direction, as illustrated in FIG.
13B, the displayed screen is moved in an upward direc-
tion.
[0163] FIG. 14 is a perspective view illustrating a mo-
bile terminal 100 according to another embodiment of
the present invention. The mobile terminal 100 may in-
clude first and second bodies 510, 520 combined with
each other in a relatively movable manner. A slide type
terminal is illustrated in which the first body 510 is slidably
combined with the second body 520. However, the mo-
bile terminal 100 may also have a different form, such as
folder type or swing type.
[0164] A display unit 151, a camera 121, a speaker
152, a first manipulation unit 131, and a microphone 122
may be located on the first body 510. The previously de-
scribed input devices 200, 300 may be applied to the first
manipulation unit 131. Second and third manipulation
units 132, 133, and an interface unit 170 may be located
on the second body 520.
[0165] The second body 520 may be moved from a
closed configuration, in which a portion of the second
body is hidden, to an open configuration, in which the
hidden portion is exposed. A third manipulation unit 133
is mounted on the portion exposed by the movement.
The third manipulation unit 133 may include key buttons
having a QWERTY-type arrangement and key informa-
tion, such as characters, numerals, and symbols for in-
putting keys is displayed on the key buttons. The previ-
ously described input devices 200, 300 may be applica-
ble to portion of the key buttons or all the key buttons.
[0166] An example will be described on the assump-
tion that a structure of the input device 300 illustrated in
FIG. 7 is applied to the third manipulation unit 133. FIGS.
15 and 16 are views illustrating an operation method of
the mobile terminal 100 illustrated in FIG. 14.
[0167] Key buttons of the third manipulation unit 133
are arranged to form at least one column on the second
body 520. FIGS. 15 and 16 illustrate an example in which
a structure of the previously described input device 300
is only applied to key buttons 133’ placed at the most
upper column of a plurality of the columns.
[0168] A process is illustrated in which text is deleted
in a text editing mode using a slide touch applied to the
key buttons 133’. In other words, the slide touch may be
assigned to a text delete command in the text editing
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mode.
[0169] As illustrated in FIGS. 15 and 16, a text editing
screen for transmitting a text message or e-mail is dis-
played on the display unit 151. Text can be entered via
a push input to the third manipulation unit 133. Entered
text is displayed on the display unit 151.
[0170] As illustrated in FIG. 15, if a left-directional slide
touch is applied to a key, such as "P", placed at a right
end portion of the key buttons 133’ arranged on the upper
end, text placed on the left side of the current cursor is
deleted. As illustrated in FIG. 16, if a left-directional slide
touch is applied to a predetermined number of keys from
the key, such as "P", placed at a right end portion of the
key buttons 133’, text can be deleted according to the
number of text characters corresponding to the number
of the slide-touched key buttons. As illustrated, four text
characters are deleted when a slide touch is applied to
four key buttons.
[0171] FIG. 17 is a view illustrating another operation
method of the mobile terminal 100 illustrated in FIG. 14.
FIG. 17 illustrates an upper/lower-case character con-
version method using an input device.
[0172] A plurality of key information may be assigned
to at least one of the key buttons of the third manipulation
unit 133. For example, key information (Shift) for upper/
lower-case character conversion as well as key informa-
tion (Q) for character input may be assigned to a partic-
ular key button 133" (Q-button) of the key buttons of the
third manipulation unit 133. It is possible that key infor-
mation (Q) for character input is entered if a short click
is applied to the relevant key button 133" and key infor-
mation (Shift) for upper/lower-case character conversion
is entered if a long touch is applied thereto.
[0173] As illustrated in FIG. 17, when the user desires
to enter an upper case character "D", a long touch is
applied to the Q-button 133" and a short click is applied
to a D-button. The upper case character "D" is then en-
tered.
[0174] FIGS. 18A through 18C are views illustrating
still another operation method of the mobile terminal 100
illustrated in FIG. 14. A plurality of key information may
be displayed on each of the key buttons of the third ma-
nipulation unit 133. The key information may include dif-
ferent types of information, such as characters, numer-
als, symbols, and words. A plurality of key information
are displayed on the key button and at least two of a
touch input, push input, and sequential push-and-touch
input to those key buttons may be assigned to a plurality
of key information displayed on the key button.
[0175] FIGS. 18A through 18C illustrate that five types
of key information are displayed on a single key button.
Key information (q) corresponding to a lower-case char-
acter is displayed at the center of the key button and key
information (Q) corresponding to an upper-case charac-
ter is displayed at the top-left side of the key button. In
addition, key information (1) corresponding to a numeral
is displayed at the top-right side of the key button. Fur-
thermore, key information ([) corresponding to symbol is

displayed at the bottom-left side of the key button and
key information (.com) corresponding to a frequently
used word or phrase is displayed at the bottom-right side
of the key button.
[0176] As illustrated in FIG. 18A, a push input to the
key button may be assigned to the key information (q)
corresponding to a lower-case character. As illustrated
in FIG. 18B, a slide touch to the key button may be as-
signed to key information (Q, 1) displayed on a top portion
of the key button. For example, key information (Q) cor-
responding to an upper-case character is entered if a left-
directional slide touch is applied to the key button and
the key information (1) corresponding to a numeral is
entered if a right-directional slide touch is applied to the
key button.
[0177] As illustrated in FIG. 18C, a click-slide touch
may be assigned to key information ([and .com) dis-
played on a bottom portion of the key button. For exam-
ple, key information ([) corresponding to a symbol is en-
tered if the key button is clicked and a left-directional slide
touch is applied to the key button, and key information
(.com) corresponding to a word or phrase is entered if
the key button is clicked and a right-directional slide touch
is applied to the key button.
[0178] According to a structure and an input method
of the input device, the number of key buttons can be
reduced. This has an advantage of reducing a space of
the terminal body on which the input device is mounted.
[0179] According to the present invention having the
described construction, an illumination sensor is provid-
ed inside a key button and it is not necessary to provide
a separate mounting space for mounting the illumination
sensor on the terminal body. As a result, it is possible to
enhance the spatial utility of a mobile terminal and pro-
vide a new touch input structure using the illumination
sensor applied to the input device.
[0180] Furthermore, according to the present inven-
tion, a dome switch is additionally applied to an input
device to provide an input device capable of receiving
both a touch input and a push input. Moreover, touch and
push input methods can be mixed with each other, there-
by providing various input methods with a fewer number
of key buttons.
[0181] The configurations and methods of the embod-
iments described herein are not limited to the terminal
described herein. All or part of each embodiment may be
selectively combined and configured to make various
modifications.
[0182] Depending on implementation, it is possible
that the present invention can take the form of an entirely
hardware embodiment, an entirely software embodiment
or an embodiment containing both hardware and soft-
ware elements. A software embodiment may include, but
not be limited to, to firmware, resident software, microc-
ode, etc.
[0183] Furthermore, the invention can take the form of
a computer program product accessible from a compu-
ter-usable or computer-readable medium providing pro-
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gram code for use by or in connection with a computer
or any instruction execution system. For the purposes of
this description, a computer-usable or computer reada-
ble medium can be any apparatus that can contain, store,
communicate, propagate, or transport the program for
use by or in connection with the instruction execution
system, apparatus, or device.
[0184] A data processing system suitable for storing
and/or executing program code will include at least one
processor coupled directly or indirectly to memory ele-
ments through a system bus. The memory elements can
include local memory employed during actual execution
of the program code, bulk storage, and cache memories
which provide temporary storage of at least some pro-
gram code in order to reduce the number of times code
must be retrieved from bulk storage during execution.
[0185] Other components may be coupled to the sys-
tem. Input/output or I/O devices (including but not limited
to keyboards, displays, pointing devices, etc.) can be
coupled to the system either directly or through interven-
ing I/O controllers. Network adapters (e.g., modem, cable
modem, Ethernet cards) may also be coupled to the sys-
tem to enable the data processing system to become
coupled to other data processing systems or remote
printers or storage devices through intervening private
or public networks.
[0186] It should be understood that the logic code, pro-
grams, modules, processes, methods, and the order in
which the respective elements of each method are per-
formed are purely exemplary. Depending on the imple-
mentation, they may be performed in any order or in par-
allel, unless indicated otherwise in the present disclo-
sure. Further, the logic code is not related, or limited to
any particular programming language, and may be com-
prise one or more modules that execute on one or more
processors in a distributed, non-distributed, or multiproc-
essing environment.
[0187] The method as described above may be used
in the fabrication of integrated circuit chips. The resulting
integrated circuit chips can be distributed by the fabrica-
tor in raw wafer form (that is, as a single wafer that has
multiple unpackaged chips), as a bare die, or in a pack-
aged form. In the latter case, the chip is mounted in a
single chip package (such as a plastic carrier, with leads
that are affixed to a motherboard or other higher level
carrier) or in a multi-chip package (such as a ceramic
carrier that has either or both surface interconnections
of buried interconnections).
[0188] In any case, the chip is then integrated with oth-
er chips, discrete circuit elements, and/or other signal
processing devices as part of either (a) an intermediate
product, such as a motherboard, or (b) and end product.
The end product can be any product that includes inte-
grated circuit chips, ranging from toys and other low-end
applications to advanced computer products having a
display, a keyboard or other input device, and a central
processor.
[0189] Therefore, it should be understood that the in-

vention can be practiced with modification and alteration
within the scope of the appended claims. The description
is not intended to be exhaustive or to limit the invention
to the precise form disclosed. These and various other
adaptations and combinations of the embodiments dis-
closed are within the scope of the invention and are fur-
ther defined by the claims and their full scope of equiv-
alents.
[0190] As the present invention may be embodied in
several forms without departing from the essential char-
acteristics thereof, it should also be understood that the
above-described embodiments are not limited by any of
the details of the foregoing description, unless otherwise
specified, but rather should be construed broadly within
its scope as defined in the appended claims. Therefore,
all changes and modifications that fall within the metes
and bounds of the claims, or equivalence of such metes
and bounds are intended to be embraced by the append-
ed claims.
[0191] The foregoing embodiments and advantages
are merely exemplary and are not to be construed as
limiting the present invention. The present teaching can
be readily applied to other types of apparatuses.
[0192] The description of the present invention is in-
tended to be illustrative, and not to limit the scope of the
claims. Many alternatives, modifications, and variations
will be apparent to those skilled in the art. In the claims,
means-plus-function clauses are intended to cover the
structure described herein as performing the recited func-
tion and not only structural equivalents but also equiva-
lent structures.

Claims

1. A mobile terminal, comprising:

a terminal body; and
an input device (200, 300) mounted on the ter-
minal body,
wherein the input device comprises:

at least one key button (210, 310) formed
of a transparent material and having an in-
ternal space;
an illumination sensor (220, 320) located in
the internal space and having a light-receiv-
ing portion, the illustration sensor config-
ured to sense ambient illumination of the
terminal body;
a light-emitting portion (230, 330) located at
a side of the illumination sensor and config-
ured to output a light signal to the outside
of the key button for detecting a touch ap-
plied to the at least one key button; and
an input signal generation unit (250) config-
ured to generate a touch input signal ac-
cording to the light signal input to the light-
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receiving portion of the illumination sensor.

2. The mobile terminal of claim 1, wherein the light-
emitting portion (230) is an infrared-emitting module
configured to emit infrared rays.

3. The mobile terminal of claims 1 or 2, wherein the
light-emitting portion (330) comprises a first light-
emitting portion (331) mounted at a first side of the
illumination sensor and second light-emitting portion
(332) mounted at a second side of the illumination
sensor to detect a slide touch applied to the at least
one key button.

4. The mobile terminal of claim 3, wherein the input
signal generation unit generates a different input sig-
nal according to the direction of the slide touch.

5. The mobile terminal of any one of claims 1 to 4, fur-
ther comprising a spacer (247) with an elastically
deformable material between the illumination sensor
and an internal wall of the at least one key button.

6. The mobile terminal of any one of claims 1 to 5, fur-
ther comprising:

a display unit (151) mounted on the terminal
body and configured to display visual informa-
tion; and
a brightness adjustment unit (260) configured to
adjust a brightness of the display unit according
to the ambient illumination sensed by the illumi-
nation sensor.

7. The mobile terminal of claim 6, further comprising:

a controller (180) configured to control activation
or deactivation of the brightness adjustment unit
according to a changed intensity of the light sig-
nal input to the light-receiving portion of the illu-
mination sensor.

8. The mobile terminal of claim 7, wherein the controller
(180) is further configured to deactivate the bright-
ness adjustment unit if an intensity of the light signal
is changed when the brightness adjustment unit is
activated.

9. The mobile terminal of any one of claims 1 to 6, fur-
ther comprising:

a dome switch (341) configured to generate a
push input signal according to the at least one
key button being pressed; and
a controller (180) configured to apply a control
command to components mounted on the ter-
minal body according to the touch input signal
and push input signal.

10. The mobile terminal of claim 9, wherein the controller
(180) is further configured to apply a different control
command for each of a touch input, a push input,
and a sequential push-and-touch input.

11. The mobile terminal of claim 10, wherein the touch
input comprises a slide touch made by sliding a finger
on the at least one key button and the controller is
further configured to apply a different control com-
mand according to the direction of the slide touch.

12. The mobile terminal of claim 10, wherein a plurality
of key information is displayed on the at least one
key button and at least two of the touch input, push
input, and sequential push-and-touch input are as-
signed to one of the plurality of key information.

13. The mobile terminal of claim 10, wherein the control-
ler (180) is further configured to apply a different con-
trol command according to a duration time of at least
the push input or touch input.

14. The mobile terminal of claim 9, wherein one of the
components mounted on the terminal body is a dis-
play unit for displaying visual information and the
controller is further configured to apply a control com-
mand for controlling a screen display of the display
unit according to the push input and touch input.

15. The mobile terminal of claim 14, wherein the control
command comprises at least a command for restor-
ing a preset screen during the execution of a specific
mode, a command for executing a selected opera-
tion, a command for displaying upper-level items of
a currently-executed function, a command for dis-
playing a menu, a command for switching to a next
or previous page, a command for moving a cursor
or pointer, a command for scrolling the screen dis-
play in a specific direction, or a zoom-in or zoom-out
command.
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