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(54) MOBILE TERMINAL

(57) A mobile terminal including a light guide plate;
a plurality of light sources disposed on at least one side
of the light guide plate; a display positioned on a front
surface of the light guide plate; and a controller config-
ured to control the display to operate in one of operation
states including a first state, in which all of the plurality
of light sources are activated such that an entire portion
of the display is illuminated, and a second state, in which
at least one light source corresponding to a partial portion
of the display among the plurality of light sources is se-
lectively activated such that the partial portion of the dis-
play is illuminated, perform an operation in accordance
with a first touch input applied to the partial portion of the
display in the second state, and not perform an operation
in accordance with a second touch input applied to a
remaining portion excluding the partial portion of the dis-
play in the second state.
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Description

CROSS REFERENCE TO THE RELATED APPLICA-
TIONS

[0001] This application claims the priority benefit of Ko-
rean Patent Application No. 10-2016-0000597 filed on
January 4, 2016.

TECHNICAL FIELD

[0002] The present disclosure relates to a mobile ter-
minal efficiently using a resource.

DISCUSSION OF THE RELATED ART

[0003] Terminals may be generally classified into mo-
bile/portable terminals and stationary terminals. The mo-
bile terminals may also be classified into handheld ter-
minals and vehicle mounted terminals.
[0004] Mobile terminals have increasingly more func-
tions. Examples of the functions include data and voice
communications, capturing images and video using a
camera, recording audio, playing music files using a
speaker system, and displaying images and video on a
display. Some mobile terminals include additional func-
tionality which supports game playing, while other termi-
nals are configured as multimedia players. More recently,
the mobile terminals have been configured to receive
broadcast and multicast signals which permit viewing of
content such as videos and television programs.
[0005] As the mobile terminals have increasingly more
functions, the mobile terminals have been implemented
as multimedia players of multiple functions having cap-
turing images and video, playing music files or video,
game playing, receiving broadcast, etc. Efforts are on-
going to support and increase the functionality of mobile
terminals. Such efforts include software and hardware
improvements, as well as changes and improvements in
the structural components. However, the resources of
the mobile terminal are not used efficiently.

SUMMARY

[0006] Accordingly, an object of the present disclosure
is to address the above-described and other problems.
[0007] Another aspect of the present disclosure is to
provide a mobile terminal capable of efficiently using a
resource.
[0008] In one aspect, there is provided a mobile termi-
nal including a light guide plate; a plurality of light sources
disposed on at least one side of the light guide plate; a
display positioned on a front surface of the light guide
plate; and a controller configured to control the display
to operate in one of operation states including a first state,
in which an image is displayed on an entire portion of the
display, and a second state, in which an image is dis-
played on a portion of the display, control the display to

activate all of the plurality of light sources in the first state
and to selectively activate at least one light source cor-
responding to the portion of the display among the plu-
rality of light sources in the second state, perform an op-
eration in accordance with a first touch input applied to
the portion of the display in the second state, and not
perform an operation in accordance with a second touch
input applied to a remaining portion except the portion of
the display in the second state.
[0009] The operation states may further include a dim-
ming state in which at least a portion of the plurality of
light sources is inactivated such that the entire portion of
the display is dimmed, and wherein the controller is con-
figured to control the display to be in the second state
when a predetermined period of time passes from a start
of the dimming state.
[0010] The controller may be configured to display a
clock image on the partial portion of the display in the
second state.
[0011] The light guide plate may include a plurality of
uneven patterns on an upper surface of the light guide
plate in a longitudinal direction of the mobile terminal.
[0012] The light guide plate may include a plurality of
light guide portions overlapping one another to form the
light guide plate, and wherein the light guide plate is com-
partmentalized into a plurality of regions corresponding
to the overlapping plurality of light guide portions.
[0013] The light guide plate may include a plurality of
light shielding plates disposed in a longitudinal direction
of the mobile terminal, and wherein the light guide plate
is compartmentalized into a plurality of regions by the
plurality of light shielding plates.
[0014] At least a portion of the plurality of light sources
may be disposed at a first side of the light guide plate,
and at least another portion of the plurality of light sources
may be disposed at a second side opposite the first side
of the light guide plate.
[0015] The at least one side of the light guide plate may
be a side of the light guide plate closest to the partial
portion of the display.
[0016] The display may comprise: a first gate corre-
sponding to the partial portion of the display; and a sec-
ond gate corresponding to the remaining portion of the
display, and wherein the controller is further configured
to apply a control signal to the first gate and the second
gate to illuminate the entire portion of the display in the
first state, and apply a control signal to the first gate to
illuminate the partial portion of the display and not apply
a control signal to the second gate so the remaining por-
tion of the display is not illuminated in the second state.
[0017] The mobile terminal may further comprise a
touch controller including a touch memory and a frame
buffer, wherein the touch controller is configured to dis-
play an image on the partial portion of the display in the
second state while the controller is inactivated.
[0018] The touch controller may be configured to dis-
play an image on the partial portion of the display based
on an image stored in the touch memory.
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[0019] The touch controller may be configured to dis-
play an image on the partial portion of the display at a
predetermined time interval.
[0020] In another aspect, there is provided a mobile
terminal including a light guide plate; a plurality of light
sources disposed on at least one side of the light guide
plate; a display positioned on a front surface of the light
guide plate; and a controller configured to control the
display to operate in one of operation states including a
first state, in which an image is displayed on an entire
portion of the display, and a second state, in which an
image is displayed on a portion of the display, and control
the display to activate all of the plurality of light sources
in the first state and to selectively activate at least one
light source corresponding to the portion of the display
among the plurality of light sources in the second state,
wherein the light guide plate includes a plurality of light
guide portions that is compartmentalized from the light
guide plate to form a plurality of regions.
[0021] In yet another aspect, there is provided a mobile
terminal including a light guide plate; a plurality of light
sources disposed on at least one side of the light guide
plate; a display positioned on a front surface of the light
guide plate; and a controller configured to control the
display to operate in one of operation states including a
first state, in which an image is displayed on an entire
portion of the display, and a second state, in which an
image is displayed on a portion of the display, and control
the display to activate all of the plurality of light sources
in the first state and to selectively activate at least one
light source corresponding to the portion of the display
among the plurality of light sources in the second state,
wherein the at least one side of the light guide plate is a
side of the light guide plate closest to the portion of the
display.
[0022] In still yet another aspect, there is provided a
mobile terminal including a light guide plate; a plurality
of light sources disposed on at least one side of the light
guide plate; a display positioned on a front surface of the
light guide panel; a touch controller including a touch
memory and a frame buffer; and a controller configured
to control the display to operate in one of operation states
including a first state, in which an image is displayed on
an entire portion of the display, and a second state, in
which an image is displayed on a portion of the display,
and control the display to activate all of the plurality of
light sources in the first state, and selectively activate at
least one light source corresponding to the portion of the
display among the plurality of light sources in the second
state, wherein the touch controller is configured to display
an image on the portion of the display in the second state
while the controller is inactivated.
[0023] According to at least one aspect of the present
disclosure, the present disclosure can efficiently use a
resource of the mobile terminal.
[0024] 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 are exemplary and explan-
atory and are intended to provide further explanation of
the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] 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. In the drawings:

FIG. 1A is a block diagram of a mobile terminal re-
lated to an embodiment of the invention;
FIGS. 1B and 1C are conceptual views of an example
of a mobile terminal related to an embodiment of the
invention, viewed from different directions;
FIG. 2 is a conceptual view of another example of a
transformable mobile terminal according to an em-
bodiment of the invention;
FIG. 3 is an exploded perspective view of a mobile
terminal according to an embodiment of the inven-
tion;
FIGS. 4 and 5 illustrate each state of a mobile ter-
minal;
FIGS. 6 to 10 illustrate an operation of a mobile ter-
minal according to an embodiment of the invention;
FIGS. 11 to 20 illustrate various examples of config-
uration of a light guide plate of a mobile terminal ac-
cording to an embodiment of the invention;
FIGS. 21 to 23 illustrate various examples of an ar-
rangement of light sources of a mobile terminal ac-
cording to an embodiment of the invention;
FIGS. 24 and 25 illustrate a gate configuration of a
mobile terminal according to an embodiment of the
invention; and
FIGS. 26 to 28 illustrate an operation of a mobile
terminal according to an embodiment of the inven-
tion.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0026] Reference will now be made in detail embodi-
ments of the invention examples of which are illustrated
in the accompanying drawings. Since the present inven-
tion can be modified in various ways and may have var-
ious forms, specific embodiments are illustrated in the
drawings and are described in detail in the present spec-
ification. However, it should be understood that the
present invention are not limited to specific disclosed em-
bodiments, but include all modifications, equivalents and
substitutes included within the spirit and technical scope
of the present invention.
[0027] The terms ’first’, ’second’, etc. may be used to
describe various components, but the components are
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not limited by such terms. The terms are used only for
the purpose of distinguishing one component from other
components. For example, a first component may be
designated as a second component without departing
from the scope of the present invention. In the same man-
ner, the second component may be designated as the
first component.
[0028] The term "and/or" encompasses both combina-
tions of the plurality of related items disclosed and any
item from among the plurality of related items disclosed.
When an arbitrary component is described as "being con-
nected to" or "being linked to" another component, this
should be understood to mean that still another compo-
nent(s) may exist between them, although the arbitrary
component may be directly connected to, or linked to,
the second component. In contrast, when an arbitrary
component is described as "being directly connected to"
or "being directly linked to" another component, this
should be understood to mean that no component exists
between them.
[0029] The terms used in the present application are
used to describe only specific embodiments or examples,
and are not intended to limit the present invention. A sin-
gular expression can include a plural expression as long
as it does not have an apparently different meaning in
context. In the present application, the terms "include"
and "have" should be understood to be intended to des-
ignate that illustrated features, numbers, steps, opera-
tions, components, parts or combinations thereof exist
and not to preclude the existence of one or more different
features, numbers, steps, operations, components, parts
or combinations thereof, or the possibility of the addition
thereof.
[0030] Unless otherwise specified, all of the terms
which are used herein, including the technical or scientific
terms, have the same meanings as those that are gen-
erally understood by a person having ordinary knowledge
in the art to which the present invention pertains. The
terms defined in a generally used dictionary must be un-
derstood to have meanings identical to those used in the
context of a related art, and are not to be construed to
have ideal or excessively formal meanings unless they
are obviously specified in the present application.
[0031] The following embodiments of the present in-
vention are provided to those skilled in the art in order to
describe the present invention more completely. Accord-
ingly, shapes and sizes of elements shown in the draw-
ings may be exaggerated for clarity.
[0032] Mobile terminals disclosed herein may be im-
plemented using a variety of different types of devices.
Examples of such devices include cellular phones, smart
phones, user equipment, laptop computers, digital
broadcast terminals, personal digital assistants (PDAs),
portable multimedia players (PMPs), navigators, porta-
ble computers (PCs), slate PCs, tablet PCs, ultra books,
wearable devices (for example, smart watches, smart
glasses, head mounted displays (HMDs)), and the like.
[0033] By way of non-limiting example only, further de-

scription will be made with reference to particular types
of mobile terminals. However, such teachings apply
equally to other types of mobile terminals, such as those
types noted above. In addition, these teachings may also
be applied to stationary terminals such as digital TV,
desktop computers, and the like.
[0034] Reference is now made to FIGS. 1A to 1C,
where FIG. 1A is a block diagram of a mobile terminal
related to an embodiment of the invention, and FIGS. 1B
and 1C are conceptual views of an example of a mobile
terminal related to an embodiment of the invention,
viewed from different directions.
[0035] A mobile terminal 100 is shown having compo-
nents such as a wireless communication unit 110, an
input unit 120, a sensing unit 140, an output unit 150, an
interface unit 160, a memory 170, a controller 180, and
a power supply unit 190. Implementing all of the illustrat-
ed components is not a requirement, and that greater or
fewer components may alternatively be implemented.
[0036] Referring now to FIG. 1A, the mobile terminal
100 is shown having the wireless communication unit
110 configured with several commonly implemented
components. For instance, the wireless communication
unit 110 typically includes one or more components
which permit wireless communication between the mo-
bile terminal 100 and a wireless communication system
or network within which the mobile terminal is located.
[0037] The wireless communication unit 110 typically
includes one or more modules which permit communi-
cations such as wireless communications between the
mobile terminal 100 and a wireless communication sys-
tem, communications between the mobile terminal 100
and another mobile terminal, communications between
the mobile terminal 100 and an external server. Further,
the wireless communication unit 110 typically includes
one or more modules which connect the mobile terminal
100 to one or more networks. To facilitate such commu-
nications, the wireless communication unit 110 includes
one or more of a broadcast receiving module 111, a mo-
bile communication module 112, a wireless Internet mod-
ule 113, a short-range communication module 114, and
a location information module 115.
[0038] The input unit 120 includes a camera 121 for
obtaining images or video, a microphone 122, which is
one type of audio input device for inputting an audio sig-
nal, and a user input unit 123 (for example, a touch key,
a push key, a mechanical key, a soft key, and the like)
for allowing a user to input information. Data (for example,
audio, video, image, and the like) is obtained by the input
unit 120 and may be analyzed and processed by control-
ler 180 according to device parameters, user commands,
and combinations thereof.
[0039] The sensing unit 140 is typically implemented
using one or more sensors configured to sense internal
information of the mobile terminal, the surrounding envi-
ronment of the mobile terminal, user information, and the
like. For example, in FIG. 1A, the sensing unit 140 is
shown having a proximity sensor 141 and an illumination
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sensor 142. If desired, the sensing unit 140 may alterna-
tively or additionally include other types of sensors or
devices, such as a touch sensor, an acceleration sensor,
a magnetic sensor, a G-sensor, a gyroscope sensor, a
motion sensor, an RGB sensor, an infrared (IR) sensor,
a finger scan sensor, a ultrasonic sensor, an optical sen-
sor (for example, camera 121), a microphone 122, a bat-
tery gauge, an environment sensor (for example, a ba-
rometer, a hygrometer, a thermometer, a radiation de-
tection sensor, a thermal sensor, and a gas sensor,
among others), and a chemical sensor (for example, an
electronic nose, a health care sensor, a biometric sensor,
and the like), to name a few. The mobile terminal 100
can be configured to utilize information obtained from
sensing unit 140, and in particular, information obtained
from one or more sensors of the sensing unit 140, and
combinations thereof.
[0040] The output unit 150 is typically configured to
output various types of information, such as audio, video,
tactile output, and the like. The output unit 150 is shown
having a display unit 151, an audio output module 152,
a haptic module 153, and an optical output module 154.
[0041] The display unit 151 can have an inter-layered
structure or an integrated structure with a touch sensor
in order to facilitate a touch screen. The touch screen
may provide an output interface between the mobile ter-
minal 100 and a user, as well as function as the user
input unit 123 which provides an input interface between
the mobile terminal 100 and the user.
[0042] The interface unit 160 serves as an interface
with various types of external devices that can be coupled
to the mobile terminal 100. The interface unit 160, for
example, may include any of wired or wireless ports, ex-
ternal power supply ports, wired or wireless data ports,
memory card ports, ports for connecting a device having
an identification module, audio input/output (I/O) ports,
video I/O ports, earphone ports, and the like. In some
cases, the mobile terminal 100 can perform assorted con-
trol functions associated with a connected external de-
vice, in response to the external device being connected
to the interface unit 160.
[0043] The memory 170 is typically implemented to
store data to support various functions or features of the
mobile terminal 100. For instance, the memory 170 may
be configured to store application programs executed in
the mobile terminal 100, data or instructions for opera-
tions of the mobile terminal 100, and the like. Some of
these application programs may be downloaded from an
external server via wireless communication. Other appli-
cation programs may be installed within the mobile ter-
minal 100 at time of manufacturing or shipping, which is
typically the case for basic functions of the mobile termi-
nal 100 (for example, receiving a call, placing a call, re-
ceiving a message, sending a message, and the like). It
is common for application programs to be stored in the
memory 170, installed in the mobile terminal 100, and
executed by the controller 180 to perform an operation
(or function) for the mobile terminal 100.

[0044] The controller 180 typically functions to control
overall operation of the mobile terminal 100, in addition
to the operations associated with the application pro-
grams. The controller 180 can provide or process infor-
mation or functions appropriate for a user by processing
signals, data, information and the like, which are input or
output by the various components depicted in FIG. 1A,
or activating application programs stored in the memory
170. As one example, the controller 180 controls some
or all of the components illustrated in FIG. 1A according
to the execution of an application program that have been
stored in the memory 170.
[0045] The power supply unit 190 can be configured
to receive external power or provide internal power in
order to supply appropriate power required for operating
elements and components included in the mobile termi-
nal 100. The power supply unit 190 may include a battery,
and the battery may be configured to be embedded in
the device body, or configured to be detachable from the
device body.
[0046] At least some of the above components may be
combined with one another and operate, in order to im-
plement an operation, a control, or a control method of
a mobile terminal according to various embodiments de-
scribed below. Further, an operation, a control, or a con-
trol method of a mobile terminal according to various em-
bodiments may be implemented by an execution of at
least one application program stored in the memory 170.
[0047] Referring now to FIGS. 1B and 1C, the mobile
terminal 100 according to the embodiment of the inven-
tion is described with reference to a bar-type terminal
body. However, the mobile terminal 100 can alternatively
be implemented in any of a variety of different configu-
rations. Examples of such configurations include watch-
type, clip-type, glasses-type, or as a folder-type, flip-type,
slide-type, swing-type, and swivel-type in which two and
more bodies are combined with each other in a relatively
movable manner, and combinations thereof. Discussion
herein will often relate to a particular type of mobile ter-
minal (for example, bar-type, watch-type, glasses-type,
and the like). However, such teachings with regard to a
particular type of mobile terminal will generally apply to
other types of mobile terminals as well.
[0048] In the embodiment disclosed herein, a body
(hereinafter, referred to as "terminal body") of the mobile
terminal 100 can be understood as regarding the mobile
terminal 100 as at least one assembly. The mobile ter-
minal 100 can generally include a case (for example,
frame, housing, cover, and the like) forming an appear-
ance of the terminal. In this embodiment, the case is
formed using a front case 101 and a back case 102. Var-
ious electronic components are incorporated into a space
formed between the front case 101 and the back case
102. At least one middle case may be additionally posi-
tioned between the front case 101 and the back case 102.
[0049] The display unit 151 is located on the front side
of the terminal body to output information. As illustrated,
a window 151a of the display unit 151 can be mounted
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to the front case 101 to form a front surface of the terminal
body together with the front case 101.
[0050] In some embodiments, electronic components
may also be mounted to the back case 102. Examples
of such electronic components include a detachable bat-
tery, an identification module, a memory card, and the
like. A back cover 103 is shown covering the electronic
components, and this cover may be detachably coupled
to the back case 102. Therefore, when the back cover
103 is detached from the back case 102, the electronic
components mounted to the back case 102 are externally
exposed.
[0051] As illustrated, when the back cover 103 is cou-
pled to the back case 102, a side surface of the back
case 102 is partially exposed. In some cases, upon the
coupling, the back case 102 may also be completely
shielded by the back cover 103. In some embodiments,
the back cover 103 may include an opening for externally
exposing a camera 121b or an audio output module 152b.
[0052] The cases 101, 102, 103 can be formed by in-
jection-molding synthetic resin or can be formed of a met-
al, for example, stainless steel (STS), aluminum (Al), ti-
tanium (Ti), or the like. As an alternative to the example
in which the plurality of cases form an inner space for
accommodating components, the mobile terminal 100
can be configured such that one case forms the inner
space. In this example, a mobile terminal 100 having a
uni-body is formed so synthetic resin or metal extends
from a side surface to a back surface.
[0053] If desired, the mobile terminal 100 can include
a waterproofing unit for preventing introduction of water
into the terminal body. For example, the waterproofing
unit may include a waterproofing member which is locat-
ed between the window 151a and the front case 101,
between the front case 101 and the back case 102, or
between the back case 102 and the back cover 103, to
hermetically seal an inner space when those cases are
coupled.
[0054] The mobile terminal 100 can include the display
unit 151, first and second audio output modules 152a
and 152b, a proximity sensor 141, an illumination sensor
142, an optical output module 154, first and second cam-
eras 121a and 121b, first and second manipulation units
123a and 123b, a microphone 122, and an interface unit
160.
[0055] FIGS. 1B and 1C illustrate that the display unit
151, the first audio output module 152a, the proximity
sensor 141, the illumination sensor 142, the optical out-
put module 154, the first camera 121a, and the first ma-
nipulation unit 123a are disposed on the front surface of
the terminal body; the second manipulation unit 123b,
the microphone 122, and the interface unit 160 are dis-
posed on the side surface of the terminal body; and the
second audio output module 152b and the second cam-
era 121b are disposed on the back surface of the terminal
body, as an example.
[0056] FIGS. 1B and 1C depict certain components as
arranged on the mobile terminal. However, alternative

arrangements are possible and within the teachings of
the present invention. Some components may be omitted
or rearranged. For example, the first manipulation unit
123a may be located on another surface of the terminal
body, and the second audio output module 152b may be
located on the side surface of the terminal body.
[0057] The display unit 151 outputs (displays) informa-
tion processed in the mobile terminal 100. For example,
the display unit 151 can display execution screen infor-
mation of an application program executing at the mobile
terminal 100 or user interface (UI) and graphic user in-
terface (GUI) information in response to the execution
screen information.
[0058] The display unit 151 can be implemented using
one or more suitable display devices. Examples of such
suitable display devices include a liquid crystal display
(LCD), a thin film transistor-liquid crystal display (TFT-
LCD), an organic light emitting diode (OLED) display, a
flexible display, a 3-dimensional (3D) display, an e-ink
display, and combinations thereof.
[0059] The display unit 151 can be implemented using
two display devices, which can implement the same or
different display technology. For instance, a plurality of
the display units 151 can be arranged on one side, either
spaced apart from each other, or these devices may be
integrated, or these devices may be arranged on different
surfaces.
[0060] The display unit 151 can also include a touch
sensor which senses a touch input received at the display
unit. When a touch is input to the display unit 151, the
touch sensor may be configured to sense this touch and
the controller 180 (see FIG. 1A), for example, may gen-
erate a control command or other signal corresponding
to the touch. The content which is input in the touching
manner may be a text or numerical value, or a menu item
which can be indicated or designated in various modes.
[0061] The touch sensor may be configured in a form
of a film having a touch pattern, disposed between the
window 151a and a display on a back surface of the win-
dow 151a, or a metal wire which is patterned directly on
the back surface of the window 151 a. Alternatively, the
touch sensor may be integrally formed with the display.
For example, the touch sensor may be disposed on a
substrate of the display or within the display.
[0062] The display unit 151 can also form a touch
screen together with the touch sensor. Here, the touch
screen may serve as the user input unit 123 (see FIG.
1A). Therefore, the touch screen may replace at least
some of the functions of the first manipulation unit 123a.
The first audio output module 152a may be implemented
as a receiver for transferring a call sound to a user’s ear.
The second audio output module 152b may be imple-
mented as a speaker outputting voice audio, alarm
sounds, multimedia audio reproduction, and the like.
[0063] The window 151 a of the display unit 151 can
typically include an aperture to permit audio generated
by the first audio output module 152a to pass. One alter-
native is to allow audio to be released along an assembly

9 10 



EP 3 187 966 A1

7

5

10

15

20

25

30

35

40

45

50

55

gap between the structural bodies (for example, a gap
between the window 151a and the front case 101). In this
instance, a hole independently formed to output audio
sounds may not be seen or is otherwise hidden in terms
of appearance, thereby further simplifying the appear-
ance and manufacturing of the mobile terminal 100.
[0064] The optical output module 154 can be config-
ured to output light for indicating an event generation.
Examples of such events include a message reception,
a call signal reception, a missed call, an alarm, a schedule
notice, an email reception, information reception through
an application, and the like. When a user has checked a
generated event, the controller 180 can control the optical
output unit 154 so that the output of light stops.
[0065] The first camera 121a can process image
frames such as still or moving images obtained by the
image sensor in a capture mode or a video call mode.
The processed image frames can then be displayed on
the display unit 151 or stored in a memory 170.
[0066] The first and second manipulation units 123a
and 123b are examples of the user input unit 123, which
may be manipulated by a user to provide input to the
mobile terminal 100. The first and second manipulation
units 123a and 123b may also be commonly referred to
as a manipulating portion, and may employ any tactile
method that allows the user to perform manipulation such
as touch, push, scroll, or the like. The first and second
manipulation units 123a and 123b may also employ any
non-tactile method that allows the user to perform ma-
nipulation such as proximity touch, hovering, or the like.
[0067] FIG. 1B illustrates the first manipulation unit
123a as a touch key, but possible alternatives include a
mechanical key, a push key, a touch key, and combina-
tions thereof. Input received at the first and second ma-
nipulation units 123a and 123b may be used in various
ways. For example, the first manipulation unit 123a may
be used by the user to provide an input to a menu, home
key, cancel, search, or the like, and the second manip-
ulation unit 123b may be used by the user to provide an
input to control a volume level being output from the first
or second audio output modules 152a or 152b, to switch
to a touch recognition mode of the display unit 151, or
the like.
[0068] As another example of the user input unit 123,
a back input unit may be located on the back surface of
the terminal body. The back input unit can be manipulated
by a user to provide input to the mobile terminal 100. The
input may be used in a variety of different ways. For ex-
ample, the back input unit may be used by the user to
provide an input for power on/off, start, end, scroll, control
volume level being output from the first or second audio
output modules 152a or 152b, switch to a touch recog-
nition mode of the display unit 151, and the like. The back
input unit may be configured to permit touch input, a push
input, or combinations thereof.
[0069] The back input unit may be located to overlap
the display unit 151 of the front side in a thickness direc-
tion of the terminal body. As an example, the back input

unit may be located on an upper end portion of the back
side of the terminal body such that the user can easily
manipulate it using a forefinger when the user grabs the
terminal body with one hand. Alternatively, the back input
unit can be positioned at most any location of the back
side of the terminal body.
[0070] Embodiments that include the back input unit
may implement some or all of the functionality of the first
manipulation unit 123a in the back input unit. As such, in
situations where the first manipulation unit 123a is omit-
ted from the front side, the display unit 151 can have a
larger screen.
[0071] As a further alternative, the mobile terminal 100
can include a finger scan sensor which scans a user’s
fingerprint. The controller 180 can then use fingerprint
information sensed by the finger scan sensor as part of
an authentication procedure. The finger scan sensor may
also be installed in the display unit 151 or implemented
in the user input unit 123. The microphone 122 is shown
located at an end of the mobile terminal 100, but other
locations are possible. If desired, multiple microphones
may be implemented, with such an arrangement permit-
ting the receiving of stereo sounds.
[0072] The interface unit 160 may serve as a path al-
lowing the mobile terminal 100 to interface with external
devices. For example, the interface unit 160 may include
one or more of a connection terminal for connecting to
another device (for example, an earphone, an external
speaker, or the like), a port for near field communication
(for example, an Infrared Data Association (IrDA) port, a
Bluetooth port, a wireless LAN port, and the like), or a
power supply terminal for supplying power to the mobile
terminal 100. The interface unit 160 may be implemented
in the form of a socket for accommodating an external
card, such as Subscriber Identification Module (SIM), Us-
er Identity Module (UIM), or a memory card for informa-
tion storage.
[0073] The second camera 121b is shown located at
the back side of the terminal body and includes an image
capturing direction that is substantially opposite to the
image capturing direction of the first camera unit 121a.
If desired, the second camera 121a may alternatively be
located at other locations, or made to be moveable, in
order to have a different image capturing direction from
that which is shown.
[0074] The second camera 121b can include a plurality
of lenses arranged along at least one line. The plurality
of lenses may also be arranged in a matrix configuration.
The cameras may be referred to as an "array camera."
When the second camera 121b is implemented as an
array camera, images may be captured in various man-
ners using the plurality of lenses and images with better
qualities.
[0075] As shown in FIG. 1C, a flash 124 is shown ad-
jacent to the second camera 121b. When an image of a
subject is captured with the camera 121b, the flash 124
may illuminate the subject. As shown in FIG. 1C, the sec-
ond audio output module 152b can be located on the
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terminal body. The second audio output module 152b
may implement stereophonic sound functions in conjunc-
tion with the first audio output module 152a, and may be
also used for implementing a speaker phone mode for
call communication.
[0076] At least one antenna for wireless communica-
tion may be located on the terminal body. The antenna
may be installed in the terminal body or formed by the
case. For example, an antenna which configures a part
of the broadcast receiving module 111 (see FIG. 1A) may
be retractable into the terminal body. Alternatively, an
antenna can be formed using a film attached to an inner
surface of the back cover 103, or a case that includes a
conductive material.
[0077] The power supply unit 190 (see FIG. 1A) for
supplying power to the mobile terminal 100 can include
a battery 191, which is mounted in the terminal body or
detachably coupled to an outside of the terminal body.
The battery 191 may receive power via a power source
cable connected to the interface unit 160. Also, the bat-
tery 191 can be recharged in a wireless manner using a
wireless charger. The wireless charging may be imple-
mented by magnetic induction or electromagnetic reso-
nance.
[0078] The back cover 103 is shown coupled to the
back case 102 for shielding the battery 191, to prevent
separation of the battery 191, and to protect the battery
191 from an external impact or from foreign material.
When the battery 191 is detachable from the terminal
body, the back case 103 may be detachably coupled to
the back case 102.
[0079] An accessory for protecting an appearance or
assisting or extending the functions of the mobile terminal
100 can also be provided for the mobile terminal 100. As
an example of the accessory, a cover or a pouch for cov-
ering or accommodating at least one surface of the mo-
bile terminal 100 can be provided. The cover or the pouch
may cooperate with the display unit 151 to extend the
function of the mobile terminal 100. Another example of
the accessory is a touch pen for assisting or extending
a touch input to a touch screen.
[0080] In the embodiment of the invention, information
processed in the mobile terminal 100 can be displayed
using the flexible display. This is described in detail be-
low.
[0081] FIG. 2 is a conceptual view of another example
of a transformable mobile terminal according to the em-
bodiment of the invention. As shown in FIG. 2, a mobile
terminal 200 is shown having a display unit 251, which
can be transformably configured by an external force.
This transformation, which includes the display unit 251
and other components of the mobile terminal 200, may
include any of curving, bending, folding, twisting, rolling,
and combinations thereof. The transformable display unit
251 may also be referred to as a "flexible display unit."
In some implementations, the flexible display unit 251
may include a general flexible display, electronic paper
(also known as e-paper), and combinations thereof. In

general, the mobile terminal 200 may be configured to
include features that are the same as or similar to that of
the mobile terminal 100 of FIGS. 1B and 1C.
[0082] The flexible display of the mobile terminal 200
is generally formed as a lightweight, non-fragile display,
which still exhibits characteristics of an existing flat panel
display, but is instead fabricated on a flexible substrate
which can be transformed as noted previously. The term
e-paper may be used to refer to a display technology
employing the characteristic of a general ink, and is dif-
ferent from the existing flat panel display in view of using
reflected light. E-paper is generally understood as chang-
ing displayed information using a twist ball or via electro-
phoresis using a capsule.
[0083] When the flexible display unit 251 is not trans-
formed (for example, in a state with an infinite radius of
curvature and referred to as a first state), a display region
of the flexible display unit 251 includes a generally flat
surface. When the flexible display unit 251 is transformed
from the first state by an external force (for example, a
state with a finite radius of curvature and referred to as
a second state), the display region may become a curved
surface or a bent surface. As shown in FIG. 2, information
displayed in the second state can be visual information
output on the curved surface. The visual information may
be realized so a light emission of each unit pixel (subpixel)
arranged in a matrix configuration is controlled independ-
ently. The unit pixel denotes an elementary unit for rep-
resenting one color.
[0084] According to one alternative embodiment, the
first state of the flexible display unit 251 may be a curved
state (for example, a state of being curved from up to
down or from right to left), instead of being in flat state.
In this embodiment, when an external force is applied to
the flexible display unit 251, the flexible display unit 251
may transition to the second state such that the flexible
display unit is transformed into the flat state (or a less
curved state) or into a more curved state.
[0085] If desired, the flexible display unit 251 may im-
plement a flexible touch screen using a touch sensor in
combination with the display. When a touch is received
at the flexible touch screen, the controller 180 (see FIG.
1A) can execute certain control corresponding to the
touch input. In general, the flexible touch screen is con-
figured to sense touch and other input while in both the
first and second states. One option is to configure the
mobile terminal 200 to include a transformation sensor
which senses the transforming of the flexible display unit
251. The transformation sensor may be included in the
sensing unit 140 (see FIG. 1A).
[0086] The transformation sensor may be located in
the flexible display unit 251 or a case 201 to sense infor-
mation related to the transforming of the flexible display
unit 251. Examples of such information related to the
transforming of the flexible display unit 251 may be a
transformed direction, a transformed degree, a trans-
formed position, a transformed amount of time, an accel-
eration that the transformed flexible display unit 251 is
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restored, and the like. Other possibilities include most
any type of information which can be sensed in response
to the curving of the flexible display unit or sensed while
the flexible display unit 251 is transitioning into, or existing
in, the first and second states.
[0087] In some embodiments, the controller 180 or oth-
er component can change information displayed on the
flexible display unit 251, or generate a control signal for
controlling a function of the mobile terminal 200, based
on the information related to the transforming of the flex-
ible display unit 251. Such information is typically sensed
by the transformation sensor.
[0088] The mobile terminal 200 is shown having the
case 201 for accommodating the flexible display unit 251.
The case 201 can be transformable together with the
flexible display unit 251, taking into account the charac-
teristics of the flexible display unit 251.
[0089] A battery located in the mobile terminal 200 may
also be transformable in cooperation with the flexible dis-
play unit 261, taking into account the characteristic of the
flexible display unit 251. One technique to implement
such a battery is to use a stack and folding method of
stacking battery cells.
[0090] The transformation of the flexible display unit
251 is not limited to transforming from an external force.
For example, the flexible display unit 251 can be trans-
formed into the second state from the first state by a user
command, application command, or the like.
[0091] FIG. 3 is an exploded perspective view of a mo-
bile terminal according to an embodiment of the inven-
tion. In FIG. 3, a front surface of the mobile terminal faces
a Z-axis direction; a Y-axis direction indicates an upper
part of the mobile terminal; and an X-axis direction indi-
cates one side direction of the mobile terminal.
[0092] A mobile terminal 100 according to an embod-
iment of the invention can include a glass 300, a touch
sensor 402, an optical sheet 420, a light guide plate 430,
a reflective sheet 440, a frame 500, a back cover 510,
and a printed circuit board (PCB) 520.
[0093] The glass 300 may be positioned at a front sur-
face of the mobile terminal 100. The glass 300 may be
made of a transparent material. The glass 300 may be
directly touched by a user’s finger and may protect an
inner configuration of the mobile terminal 100.
[0094] The touch sensor 402 may receive a touch op-
eration of the user. The touch sensor 402 may be con-
figured as a pressure sensitive touch sensor or a capac-
itive touch sensor. The optical sheet 420 may function to
uniformalize a luminance. For example, the optical sheet
420 may include a plurality of prism sheets and cause
light from light sources 450 to be uniformly emitted to the
front.
[0095] The light guide plate 430 may diffuse light from
the light sources 450 to an entire surface of the light guide
plate 430 using a total reflection characteristic. Namely,
when the light sources 450 are edge type light sources,
light emitted from the light sources 450 positioned at one
side of the light guide plate 430 may be totally reflected

to the inside of the light guide plate 430 and may be dif-
fused to the entire surface of the light guide plate 430.
The diffused light may be emitted toward the optical sheet
420 through an uneven portion on an upper surface of
the light guide plate 430.
[0096] The reflective sheet 440 may be positioned at
a back surface of the light guide plate 430. The reflective
sheet 440 may forward reflect light travelling to the back
surface of the light guide plate 430. The frame 500 may
form an appearance of the mobile terminal 100. The
frame 500 can be formed through the molding of a plastic
material.
[0097] FIGS. 4 and 5 illustrate each state of the mobile
terminal. As shown in FIGS. 4 and 5, the mobile terminal
100 according to the embodiment of the invention can
be in various states. For example, the controller 180 of
the mobile terminal 100 can change a state of the display
unit 151 depending on conditions.
[0098] As shown in FIG. 4, the display unit 151 can be
in a particular state including a first state in which the
display unit 151 is turned on, a second state in which the
display unit 151 is dimmed, and a third state in which the
display unit 151 is turned off. For example, when the dis-
play unit 151 needs to be in an activation state by an
input of user’s operation, etc., the display unit 151 can
be in the first state. After a predetermined period of time
passed from the first state, the display unit 151 can be
changed from the first state to the second state so as to
reduce power consumption. When there is no user input
for a predetermined period of time from the second state,
the display unit 151 can be changed from the second
state to the third state so as to further reduce power con-
sumption. Alternatively, the display unit 151 can be
changed from the first state to the third state without going
through the second state.
[0099] As shown in FIG. 5, a display status of the dis-
play unit 151 of the mobile terminal 100 can be changed
depending on a state of the display unit 151. As shown
in (a) of FIG. 5, the display unit 151 can display an image
of a first brightness in the first state. The first brightness
can be a brightness when a backlight of the mobile ter-
minal 100 operates at a maximum brightness or a bright-
ness close to the maximum brightness. The first bright-
ness can be changed corresponding to a peripheral illu-
minance.
[0100] As shown in (b) of FIG. 5, the display unit 151
can display an image of a second brightness in the sec-
ond state. The second brightness can be a brightness
when the backlight of the mobile terminal 100 is turned
off. Further, the second state can be a dimming state.
Namely, an image may be entirely displayed on the dis-
play unit 151, but the backlight may be turned off.
[0101] As shown in (c) of FIG. 5, the display unit 151
can be turned off in the third state. Namely, the display
unit 151 can be inactivated. The mobile terminal 100 can
be in an input standby state.
[0102] Next, FIGS. 6 to 10 illustrate an operation of the
mobile terminal according to the embodiment of the in-
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vention. As shown in FIGS. 6 to 10, the mobile terminal
100 according to the embodiment of the invention can
selectively operate only a predetermined portion of the
display unit 151 in an activation state. The mobile terminal
100 according to the embodiment of the invention can
selectively respond only to a touch input of the user with
respect to an activated area. The mobile terminal 100
according to the embodiment of the invention can mini-
mize power consumption through a minimum activation
of the display unit 151.
[0103] As shown in (a) of FIG. 6, an entire portion of
the display unit 151 can be in an activation state. For
example, the entire portion of the display unit 151 can be
in the first state. In the first state, the display unit 151 can
display an image on its entire portion and can receive a
touch input of the user through its entire portion.
[0104] As shown in (b) of FIG. 6, the display unit 151
can be in a fourth state in which a portion of the display
unit 151 is in the activation state. The fourth state can
operate after a predetermined period of time passed from
the second state. For example, the display unit 151 can
not enter into the third state, in which the display unit 151
is entirely turned off, after the dimming state and enter
into the fourth state in which a portion of the display unit
151 is selectively activated.
[0105] An activation area A can be a clock area and/or
a notification area notifying the reception of a message,
etc. In the fourth state, the display unit 151 of the mobile
terminal 100 can selectively operate only the activation
area A. In other words, only the activation area A can be
selectively activated. In other words, a remaining area
except the activation area A of the display unit 151 can
be inactivated or be in a reduced activation state.
[0106] In the fourth state, minimum information the us-
er requires can be provided. The minimum information
may be, for example, a time information such as a clock
image. Because information can be provided in the fourth
state, the fourth state is different from the third state in
which the entire portion of the display unit 151 is inacti-
vated. Further, because only a portion of the display unit
151 is activated in the fourth state, the fourth state is
different from the first state in which the entire portion of
the display unit 151 is activated. Further, because an
image is not displayed on an inactivation area B except
the activation area A in the fourth state, the fourth state
is different from the second state in which only the back-
light is entirely inactivated.
[0107] The activation area A may be substantially at
the same location as a time display area CI, in which time
is displayed, when the mobile terminal 100 is in the first
state and/or the second state. Thus, even when the dis-
play unit 151 changes from the first state or the second
state to the third state and at the same time enters into
the fourth state to display the activation area A, the user
can perceive time information without a sense of differ-
ence.
[0108] As shown in (a) of FIG. 7, a clock can be dis-
played in the activation area A. Because the user fre-

quently uses the mobile terminal 100 so as to check a
current time, time information of the clock can be helpful
for the user. Considering that the user additionally oper-
ates the mobile terminal 100 in the third state in which
the display unit 151 is entirely turned off and changes
from the third state to the first state, the convenience of
the user and/or the effective use of a resource of the
mobile terminal 100 can be achieved. Namely, the user
can check necessary information at any time without an
additional operation. For example, when the mobile ter-
minal 100 is in the first state or the second state or even
when the mobile terminal 100 enters into the third state,
the user can immediately check visual information on the
activation area A. Further, because only the activation
area A is driven, electric power consumed in the mobile
terminal 100 can be minimized in spite of the display of
information.
[0109] As shown in (b) of FIG. 7, additional information
AF can be displayed on the activation area A. The addi-
tional information AF may include an event generation
including a message reception, a missed call, etc.
[0110] The additional information AF may not change
a display location of time information that is previously
displayed on the activation area A. Namely, a location
and/or a size of the visual information may not be
changed because of the display of the additional infor-
mation AF. Thus, the time information, that is basically
displayed on the activation area A, may be continuously
displayed at a particular location.
[0111] As shown in FIG. 8, a location of the activation
area A of the mobile terminal 100 according to the em-
bodiment of the invention can be changed based on a
particular criteria. Thus, the user can intuitively perceive
a current state based on the particular criteria by checking
only the location of the activation area A.
[0112] As shown in (a) to (c) of FIG. 8, the activation
area A can be displayed in first to third display areas 151
a to 151 c. The controller 180 can change the location of
the activation area A based on particular condition. For
example, the particular condition may include a current
time. For example, when the current time belongs to the
morning, the activation area A can be displayed on the
first display area 151 a. When the current time belongs
to the afternoon, the activation area A can be displayed
on the second display area 151b. When the current time
belongs to the evening, the activation area A can be dis-
played on the third display area 151 c. The user can in-
tuitively perceive the current state based on the location
and/or displayed information of the activation area A
changed based on the particular condition.
[0113] As shown in FIG. 9, the controller 180 of the
mobile terminal 100 according to the embodiment of the
invention can perform a step S10 of entering into the
fourth state. As described above, the fourth state can be
performed at the same time as the third state following
the first state or the second state or performed instead
of the third state. Namely, the fourth state can be included
in the third state or may be changed from the first state
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or the second state without entering into the third state.
[0114] In the fourth state, the controller 180 can per-
form a step S20 of determining whether or not an input
is performed on the activation area A. When an input is
performed on the activation area A (Yes in S20), the con-
troller 180 can perform a step S30 of responding to the
input. When an input is performed on an area other than
the activation area A (No in S20), the controller 180 can
perform a step S40 of not responding to the input.
[0115] Namely, when the user performs a touch input
on the activation area A, the controller 180 can perform
an operation responding to the touch input. Further, when
the user performs a touch input on the inactivation area
B, the controller 180 can not perform an operation re-
sponding to the touch input.
[0116] As shown in FIG. 10, the controller 180 can per-
form different operations depending on a location of a
touch input of the user. As shown in (a) of FIG. 10, the
activation area A and the inactivation area B can be pro-
vided. The user can touch the inactivation area B with
his or her finger F.
[0117] When the user touches the inactivation area B,
the controller 180 does not perform an operation re-
sponding to a touch input of the user. Thus, the mobile
terminal 10 can be prevented from being entirely activat-
ed by an unconscious touch input of the user.
[0118] As shown in (b) of FIG. 10, the user can touch
the activation area A with his or her finger F. For example,
the user can touch an area of additional information AF
notifying that a message has been received. When the
user touches the activation area A, the controller 180 can
perform an operation responding to the touch input of the
user. For example, the display unit 151 including the in-
activation area B can be entirely activated. Thus, the re-
ceived message can be entirely displayed on the display
unit 151.
[0119] Next, FIGS. 11 to 20 illustrate various examples
of configuration of a light guide plate of the mobile termi-
nal according to the embodiment of the invention. As
shown in FIGS. 11 to 20, the mobile terminal 100 accord-
ing to the embodiment of the invention can include a light
guide plate 430. The light guide plate 430 guides light
from light sources 450 to a particular area. For example,
the light guide plate 430 can guide light from the light
sources 450 to the activation area A. Thus, only the ac-
tivation area A can be selectively illuminated.
[0120] As shown in FIG. 11, the light sources 450 are
arranged on at least one side of the light guide plate 430
and operate in response to a control signal from the con-
troller 180. Light from the light sources 450 can be totally
reflected to the inside of the light guide plate 430 and be
diffused to the entire surface of the light guide plate 430.
The diffused light can be emitted toward a front surface
of the light guide plate 430 and the emitted light can be
finally emitted to the outside through a glass 300.
[0121] As shown in FIG. 12, the light guide plate 430
may have a pattern LP in a longitudinal direction of the
light guide plate 430. For example, the pattern LP can

be formed in a longitudinal direction of the mobile terminal
100. The pattern LP can be formed on one surface of the
light guide plate 430. For example, the pattern LP can
be formed on an upper surface of the light guide plate
430 or formed on a surface adjacent to the glass 300
among several surfaces of the light guide plate 430.
[0122] The pattern LP may be an uneven portion
formed on at least a portion of the light guide plate 430.
For example, the pattern LP may be an uneven portion
formed on the upper surface of the light guide plate 430
in the longitudinal direction of the light guide plate 430.
When the light guide plate 430 has a first height H1, the
pattern LP has a second height H2 greater than the first
height H1.
[0123] FIG. 13 is a cross-sectional view taken along
line I-I of the light guide plate 430. As shown in FIG. 13,
the pattern LP of the light guide plate 430 can include a
valley V and a peak R. A distance from a bottom surface
of the light guide plate 430 to the valley V may be meas-
ured as a first height H1, and a distance from the bottom
surface of the light guide plate 430 to the peak R may be
measured as a second height H2.
[0124] One pattern LP or a plurality of patterns LP can
form a predetermined area. For example, a first area A1
and a second area A2 may be distinguished by the valley
V, and the second area A2 and a third area A3 may be
distinguished by the valley V. When the areas of the pat-
tern LP are distinguished from each other, a diffusion
area of light generated in the light sources 450 may be
limited. For example, light entering the second area A2
may be diffused to the second area A2. Namely, the
straight propagation of light along the pattern LP can be
secured. In other words, light entering the second area
A2 may not enter the first area A1 or the third area A3.
[0125] As shown in (a) of FIG. 14, a first light source
450a of the light sources 450 can be selectively turned
on. The first light source 450a can include a plurality of
light emitting diodes (LEDs). Light emitted from the
turned-on first light source 450a can be propagated
through a fan-shaped diffusion path LR. Namely, light of
the first light source 450a can be entirely diffused to the
glass 300 rather than selectively illuminating only a par-
ticular area. Thus, the first light source 450a can be suit-
able to selectively illuminate only the particular area.
[0126] As shown in (b) of FIG. 14, when the light guide
plate 430 has a pattern LP, a propagation path of light
may be affected by the pattern LP. For example, when
the pattern LP is extended in a longitudinal direction of
the mobile terminal 100, light emitted from the light sourc-
es 450 can be guided by the pattern LP and travel in the
longitudinal direction of the mobile terminal 100. Thus,
when the first light source 450a emits light, a diffusion
path LR can travel toward a lower part of the first light
source 450a.
[0127] As shown in FIG. 15, the quality of lighting of
the activation area A can vary depending on a diffusion
path. In FIG. 15, (a) illustrates that a diffusion path LR
has a radial shape as shown in (a) of FIG. 14. As shown
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in (a) of FIG. 15, when the diffusion path LR of the radial
shape is formed, a diffusion area LEA including the ac-
tivation area A can be generated. Namely, not only an
area (for example, an area of a current time) requiring
the lighting but also an ambient portion can be illuminat-
ed. Thus, when the diffusion area LEA is generated, the
sensitive quality the user feels can be reduced.
[0128] In FIG. 15, (b) illustrates that a diffusion path
LR has a straight shape as shown in (b) of FIG. 14. As
shown in (b) of FIG. 15, when the diffusion path LR of
the straight shape is formed, only the activation area A
is illuminated. Thus, the quality the user feels is improved.
[0129] As shown in FIGS. 16 to 18, a light guide plate
430 according to another embodiment of the invention
can be configured so that a particular area is selectively
illuminated. As shown in FIGS. 16 to 18, the light guide
plate 430 can include a plurality of areas. For example,
the light guide plate 430 can include first to third light
guide areas 430a, 430b, and 430c. The light guide areas
430a, 430b and 430c in FIG. 16 can correspond to sep-
arate light guide plates that are arranged together as
shown to form the light guide plate 430. That is, the light
guide plate is compartmentalized into a plurality of re-
gions corresponding to the plurality of light guide portions
as shown in FIGS. 16 to 18.
[0130] In more detail, the first to third light guide areas
430a, 430b, and 430c can overlap each other. For ex-
ample, the second light guide area 430b can be posi-
tioned on the first light guide area 430a, and the third
light guide area 430c can be positioned on the second
light guide area 430b, thereby forming one light guide
plate 430.
[0131] Light incident on the first to third light guide ar-
eas 430a, 430b, and 430c can be emitted through the
first to third light guide areas 430a, 430b, and 430c, re-
spectively. For example, light, that is incident on the first
light guide area 430a through a third light source 450c,
can be propagated through the first light guide area 430a
and emitted to a first radiation portion A1 of a front surface
of the first light guide area 430a. Further, light, that is
incident on the second and third light guide areas 430b
and 430c through second and first light sources 450b
and 450a can be propagated through the second and
third light guide areas 430b and 430c and emitted to sec-
ond and third radiation portions A2 and A3 of front sur-
faces of the second and third light guide areas 430b and
430c.
[0132] FIG. 19 illustrates a light guide plate 430 ac-
cording to another embodiment of the invention. As
shown in FIG. 19, the light guide plate 430 is not physi-
cally divided to form one body. That is, a light shielding
plate P can be provided inside the light guide plate 430.
[0133] The light shielding plate P can segment the light
guide plate 430 into a plurality of areas and the light
shielding plate P and the light guide plate 430 form one
body. For example, the light shielding plate P can be
formed through insert injection molding.
[0134] A plurality of light shielding plates P can also be

provided. For example, first and second light shielding
plates P1 and P2 can be spaced apart from each other
and positioned in parallel with each other. The first and
second light shielding plates P1 and P2 prevent light of
one area from being diffused to another area. For exam-
ple, light emitted from a second light source 450b can
travel between the first and second light shielding plates
P1 and P2. Thus, the light guide plate 430 is compart-
mentalized into a plurality of regions by the light shielding
plates P
[0135] As shown in FIG. 20, the mobile terminal 100
according to the embodiment of the invention can reduce
the power consumption. Namely, not an entire portion of
the display unit 151 but a partial portion of the display
unit 151 can be selectively illuminated, and thus power
consumption can be further reduced compared to normal
power consumption. In other words, because only some
of light sources 450 operate, a necessary portion of the
display unit 151 can be illuminated using lower power
than the necessary power for all of the light sources 450
to operate.
[0136] According to an experiment, as an amount of
normal power consumption is indicated as 1 in terms of
operation of display, an amount of power consumption
according to the embodiment of the invention indicates
about 0.4. The amount of power indicated by about 0.4
was greater than an amount of power when the display
unit 151 was turned off and was less than an amount of
power when the display unit 151 was turned on. Thus,
the user can check necessary minimum information (for
example, a current time) of the mobile terminal 100 using
lower power than the power when the display unit 151 is
repeatedly turned on.
[0137] FIGS. 21 to 23 illustrate various examples of an
arrangement of light sources of the mobile terminal ac-
cording to the embodiment of the invention. As shown in
FIGS. 21 to 23, the mobile terminal 100 according to the
embodiment of the invention can change a location of
light sources 450. For example, a location of at least a
portion of the light sources 450 may be changed corre-
sponding to an activation area A.
[0138] As shown in (a) of FIG. 21, the light sources 450
can be arranged at an upper side of a light guide plate
430. Namely, the light sources 450 may be positioned in
an upper portion UE of the light guide plate 430 based
on a longitudinal direction of the mobile terminal 100. The
activation area A can be positioned at an upper side of
the mobile terminal 100. For example, the activation area
A can be provided at a location corresponding to about
1/3 to 1/5 of the display unit 151 from the top of the display
unit 151 based on a longitudinal direction of the display
unit 151. Thus, the light sources 450 can be arranged at
the upper side of the mobile terminal 100 in order to se-
lectively and efficiently illuminate the activation area A.
[0139] As shown in (b) of FIG. 21, the light sources 450
can be positioned in a lower portion DE of the light guide
plate 430. The lower portion DE of the light guide plate
430 can have a bezel of a relatively large width. Thus,
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the lower portion DE can have a structure advantageous
to mount components related to the light sources 450,
etc.
[0140] As shown in (c) of FIG. 21, the light sources 450
can be dividedly disposed in the upper portion UE and
the lower portion DE of the light guide plate 430. For
example, first and third light sources 450a and 405c can
be positioned in the lower portion DE of the light guide
plate 430, and second light sources 450b can be posi-
tioned in the upper portion UE of the light guide plate
430. The second light sources 450b positioned in the
upper portion UE can be adjacent to the activation area
A. In other words, the second light sources 450b can be
positioned corresponding to a central portion CA, in
which the activation area A is positioned. An arrangement
structure of the light sources 450 shown in (c) of FIG. 21
can efficiently illuminate the activation area A.
[0141] As shown in FIG. 22, a shape of the light guide
plate 430 and/or a location of the light sources 450 can
be changed so as to efficiently illuminate the activation
area A. As shown in (a) and (b) of FIG. 22, the activation
area A can be positioned at a first distance H1 or a second
distance H2 from the top of the light guide plate 430. The
second distance H2 can be less than the first distance
H1. Namely, in a point of view of the user, the top of the
light guide plate 430 can be closer to a second activation
area A2 than a first activation area A1. This may be clearly
understood when considering that the display unit 151
corresponds to a remaining portion except a protrusion
PA protruding from the top of the light guide plate 430
upwards.
[0142] The light source 450 and the activation area A
can be spaced apart from each other by a predetermined
distance or more. That is, when considering that it is a
distance necessary for forming an illuminance of a pre-
determined level or more, for diffusing light emitted from
each light source 450, and for at the same time overlap-
ping other light sources 450 adjacent to each light source
450.
[0143] Thus, when the second activation area A2 is
displayed at a location close to the top of the display 151
as shown in (b) of FIG. 22, the second light source 450b
corresponding to the second activation area A2 may
need to upwardly move. The user can observe the display
unit 151. Thus, in a point of view of the user, the top of
the light guide plate 430 can be closer to the second
activation area A2 than the first activation area A1.
[0144] As shown in FIG. 23, the first light source 450a
and the second light source 450b may be disposed at
different locations. For example, the first light source
450a can be disposed in the lower portion DE, and the
second light source 450b can be disposed in the upper
portion UE. A concave portion RA can be formed in the
upper portion UE corresponding to the first light source
450a disposed in the lower portion DE. For example, at
least a portion of a PCB F, on which various components
required in an operation of the mobile terminal 100 are
mounted, can be removed.

[0145] A camera module, etc. may be coupled to the
concave portion RA. The camera module may be pro-
duced through a separate process. The camera module
may become thicker because of a demand for a camera
of a high performance, for example, a high resolution.
Because the concave portion RA is formed by removing
a portion of the PCB F, a thicker camera module than a
related art can be used. The first light source 450a can
be disposed in the lower portion DE due to the formation
of the concave portion RA.
[0146] Next, FIGS. 24 and 25 illustrate a gate config-
uration of the mobile terminal according to the embodi-
ment of the invention. As shown in FIGS. 24 and 25, the
mobile terminal 100 according to the embodiment of the
invention can include gates that are dividedly disposed
in areas. The gate defines a path of a display signal input
with respect to the display unit 151.
[0147] For example, the controller 180 can apply a con-
trol signal through the gate and the display unit 151 can
display an image in response to the control signal applied
through the gate. Thus, when the gate is turned off, the
display unit 151 can be regarded as being turned off. In
a related art, when the display unit 151 was entirely
turned off, the gate was entirely turned off. Thus, in the
related art, when only a portion of the display unit 151
was used, the gate had to be entirely turned on. Hence,
power consumption of a predetermined level had to be
used regardless of a size of a displayed portion.
[0148] As shown in FIG. 24, the gates may include a
first gate G1 and a second gate G2. The first gate G1
may correspond to an activation area A, and the second
gate G2 may correspond to an inactivation area IA. The
first gate G1 and the second gate G2 can separately re-
ceive a control signal from the controller 180. In other
words, the first gate G1 and the second gate G2 can
independently operate. For example, when the first gate
G1 is turned on, the second gate G2 can be turned off.
In another example, the first gate G1 can receive a signal
at a first cycle, and the second gate G2 can receive a
signal at a second cycle different from the first cycle.
Namely, the first gate G1 and the second gate G2 can
be physically separated.
[0149] Because the first gate G1 and the second gate
G2 are separated, the controller 180 can dividedly oper-
ate the activation area A and the inactivation area IA. For
example, the controller 180 can turn on the activation
area A, on which an image is displayed, and turn off the
inactivation area IA, on which the image is not displayed.
Thus, electric power required to turn on the inactivation
area IA, on which the image does not need to be dis-
played, can be saved. Hence, a loss of the electric power
can be prevented.
[0150] As shown in FIG. 25, the first gate G1 and the
second gate G2 may be controlled to be in different
states. Thus, a resource of the mobile terminal 100 can
be optimized and used. As shown in (a) of FIG. 25, a
driving power may be in a first state S1. The driving power
of the first state S1 can be changed at a time point t1.
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For example, the activation area A can maintain the first
state S1, and the inactivation area IA can be changed to
a second state S2.
[0151] The time point t1 may be a time at which only
a portion of the display unit 151 is activated. For example,
when an operation of the user is not input to the mobile
terminal 100 for a predetermined period of time, or when
the user changes a state of the mobile terminal 100 to a
partial activation state, only the portion of the display unit
151 can be activated.
[0152] After the time point t1, a driving power of the
activation area A can be different from a driving power
of the inactivation area IA. For example, the activation
area A can maintain the first state S1, and the inactivation
area IA can be changed to the second state S2. Thus,
because a driving power of a portion, on which an image
does not need to be substantially displayed, can be re-
duced, the resource of the mobile terminal 100 can be
more efficiently used.
[0153] As shown in (b) of FIG. 25, a scanning rate can
be changed after the time point t1. For example, before
the time point t1, both the activation area A and the in-
activation area IA can display an image at a scanning
rate of P1. After the time point t1 passed, the activation
area A can display an image at a scanning rate of P2,
and the inactivation area IA can display an image at a
scanning rate of P3. A change in the scanning rate can
change the frequency of image display operation of the
display unit 151. When the frequency of image display
operation decreases, power consumption can be re-
duced.
[0154] The scanning rates P1 and P3 can be different
from each other. For example, the scanning rate P3 can
be greater than the scanning rate P1. After the time point
t1 passed, the scanning rate of the inactivation area IA
can decrease. Namely, a display interval of images dis-
played on the inactivation area IA can increase. Ideally,
stopping the scanning of the inactivation area IA can max-
imally save the resource of the mobile terminal 100. How-
ever, when the scanning of the inactivation area IA is
stopped, the inactivation area IA can not be represented
in pure black. Thus, the scanning rate of the inactivation
area IA can be reduced to the extent that the inactivation
area IA can be represented in pure black. Hence, the
entire resource of the mobile terminal 100 can be saved.
[0155] The scanning rates P1 and P2 can be different
from each other. For example, the scanning rate P2 can
be greater than the scanning rate P1. Namely, after the
time point t1 passed, the scanning rate of the activation
area A can decrease. The activation area A can be an
area, in which minimum information, for example, a clock
is displayed. Thus, an image to be displayed on the ac-
tivation area A can be a still image rather than a dynamic
image. Thus, even when the scanning rate of the activa-
tion area A decreases to a predetermined level, the user
cannot feel a reduction in quality of an image to be dis-
played on the activation area A.
[0156] The scanning rates P1 and P2 can be equal to

each other. Namely, there can be no change in the scan-
ning rate of the activation area A before and after the
time point t1. Even when the scanning rates P1 and P2
are equal to each other, consumption of the entire re-
source of the mobile terminal 100 after the time point t1
can be less than that before the time point t1 because
the scanning rate P3 is greater than the scanning rate P1.
[0157] FIGS. 26 to 28 illustrate an operation of the mo-
bile terminal according to the embodiment of the inven-
tion. As shown in FIGS. 26 to 28, the mobile terminal 100
according to the embodiment of the invention can reduce
consumption of a resource by minimizing an operation
of the controller 180 after a particular time point.
[0158] As shown in FIG. 26, even when the controller
180 enters into a mode, in which only a portion of the
display unit 151 is activated, the controller 180 has to be
generally activated in a predetermined cycle. For exam-
ple, the mobile terminal 100 can enter into a mode, in
which only a portion of the display unit 151 is activated
and minimum information is displayed on the display unit
151, at a time point t1.
[0159] Even when the mobile terminal 100 enters into
a mode, in which only a portion of the display unit 151 is
activated, there may be a necessity that the mobile ter-
minal 100 has to update an image on an activation area
A at predetermined time interval. For example, as the
mobile terminal 100 displays a clock on the activation
area A, an image (indicating "minute") displayed on the
activation area A has to be changed every minute (in
FIG. 26, at time points t2, t3, t4, t5, and t6).
[0160] An activation of the controller 180 can be related
to a status of a frame buffer showing a status of data to
be displayed on the display unit 151. For example, in
order to input and/or output data to the frame buffer, the
controller 180 can be activated corresponding to the input
and/or the output of data.
[0161] When the controller 180 is activated, a resource
of the mobile terminal 100 including power consumption
may be consumed. The mobile terminal 100 according
to the embodiment of the invention can reduce the con-
sumption of the resource by minimizing the activation of
the controller 180.
[0162] As shown in FIG. 27, the controller 180 can con-
trol an entire operation of the mobile terminal 100. For
example, the controller 180 can control the memory 170
and/or a touch controller 210.
[0163] The touch controller 210 may be configured
separately from a main controller (i.e., the controller 180).
The touch controller 210 may be a display driver integrat-
ed circuit (IC). Namely, the touch controller 210 may be
physically configured separately from the controller 180.
The touch controller 210 may operate based on a control
signal of the controller 180. The touch controller 210 may
operate separately from the controller 180 in a state
where an activation area A is displayed. For example,
when the controller 180 is in an inactivation state, the
touch controller 210 may display an image on the acti-
vation area A.
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[0164] The touch controller 210 may include a touch
memory 222. The touch memory 222 may store minimum
data to be displayed on the activation area A. For exam-
ple, the touch memory 222 may store data displaying
changes in hour, minute, and second.
[0165] When the activation area A is first displayed,
the touch controller 210 may receive a portion of data to
be displayed on the activation area A from the memory
170. Data received from the memory 170 and data of the
touch memory 222 may be transmitted to a frame buffer
224, and an image corresponding to the data can be dis-
played on the display unit 151.
[0166] After the mobile terminal 100 enters into a
mode, in which only a portion of the display unit 151 is
activated, and obtains a necessary image, the mobile
terminal 100 does not need to obtain an additional control
signal from the controller 180. Namely, after the mobile
terminal 100 enters into the mode, in which only a portion
of the display unit 151 is activated, the controller 180 can
enter into a sleep state and then maintain the sleep state.
[0167] Even when the controller 180 maintains the
sleep state, the touch controller 210 may obtain data,
required to display changes in the activation area A, from
the touch memory 222. For example, a minimum image
required to display changes in hour, minute, second, etc.
may be stored in the touch memory 222. The image ob-
tained from the touch memory 222 can be displayed on
the display unit 151 via the frame buffer 224.
[0168] As shown in (a) of FIG. 28, a status of the con-
troller 180 can be changed after a time point t1. For ex-
ample, the controller 180 can be changed from an acti-
vation state to a sleep state. After the controller 180 of
the mobile terminal 100 according to the embodiment of
the invention is changed from the activation state to the
sleep state, the controller 180 does not need to be again
changed to the activation state. Namely, because the
touch controller 210 performs an operation necessary for
a display of the activation area A after the time point t1,
the controller 180 does not need to operate.
[0169] As shown in (b) of FIG. 28, the touch controller
210 may be selectively activated at a predetermined time
point after the time point t1. For example, when a clock
is displayed on the activation area A, an image indicating
"minute" in the clock may be changed every minute (in
FIG. 28, at time points t2, t3, t4, t5, and t6). As shown in
(c) of FIG. 28, the frame buffer 224 may be filled with
data received from the touch controller 210 in a prede-
termined unit. For example, the frame buffer 224 may be
filled with image data displaying changes in the activation
area A.
[0170] .Various embodiments may be implemented
using a machine-readable medium having instructions
stored thereon for execution by a processor to perform
various methods presented herein. Examples of possible
machine-readable mediums include HDD (Hard Disk
Drive), SSD (Solid State Disk), SDD (Silicon Disk Drive),
ROM, RAM, CD-ROM, a magnetic tape, a floppy disk,
an optical data storage device, the other types of storage

mediums presented herein, and combinations thereof. If
desired, the machine-readable medium may be realized
in the form of a carrier wave (for example, a transmission
over the Internet). The processor may include the con-
troller 180 of the mobile terminal. Arrangements and em-
bodiments may now be described more fully with refer-
ence to the accompanying drawings, in which exemplary
embodiments may be shown. Embodiments may, how-
ever, be embodied in many different forms and should
not be construed as being limited to embodiments set
forth herein; rather, embodiments may be provided so
that this disclosure will be thorough and complete, and
will fully convey the concept to those skilled in the art.
[0171] The foregoing embodiments are merely exam-
ples and are not to be considered as limiting the present
disclosure. The present teachings can be readily applied
to other types of methods and apparatuses. The features,
structures, methods, and other characteristics of the em-
bodiments described herein may be combined in various
ways to obtain additional and/or alternative embodi-
ments.
[0172] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the scope of the prin-
ciples of this disclosure. More particularly, various vari-
ations and modifications are possible in the component
parts and/or arrangements of the subject combination
arrangement within the scope of the disclosure, the draw-
ings and the appended claims. In addition to variations
and modifications in the component parts and/or arrange-
ments, alternative uses will also be apparent to those
skilled in the art.

Claims

1. A mobile terminal comprising:

a light guide plate;
a plurality of light sources disposed on at least
one side of the light guide plate;
a display positioned on a front surface of the
light guide plate; and
a controller configured to:

control the display to operate in one of op-
eration states including a first state, in which
all of the plurality of light sources are acti-
vated such that an entire portion of the dis-
play is illuminated, and a second state, in
which at least one light source correspond-
ing to a partial portion of the display among
the plurality of light sources is selectively
activated such that the partial portion of the
display is illuminated,
perform an operation in accordance with a
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first touch input applied to the partial portion
of the display in the second state, and
not perform an operation in accordance with
a second touch input applied to a remaining
portion excluding the partial portion of the
display in the second state.

2. The mobile terminal of claim 1, wherein the operation
states further include a dimming state in which at
least a portion of the plurality of light sources is in-
activated such that the entire portion of the display
is dimmed, and
wherein the controller is configured to control the dis-
play to be in the second state when a predetermined
period of time passes from a start of the dimming
state.

3. The mobile terminal of claims 1 or 2, wherein the
controller is configured to display a clock image on
the partial portion of the display in the second state.

4. The mobile terminal as claimed in any one of claims
1 to 3, wherein the light guide plate includes a plu-
rality of uneven patterns on an upper surface of the
light guide plate in a longitudinal direction of the mo-
bile terminal.

5. The mobile terminal as claimed in any one of claims
1 to 4, wherein the light guide plate includes a plu-
rality of light guide portions overlapping one another
to form the light guide plate, and
wherein the light guide plate is compartmentalized
into a plurality of regions corresponding to the over-
lapping plurality of light guide portions.

6. The mobile terminal as claimed in any one of claims
1 to 5, wherein the light guide plate includes a plu-
rality of light shielding plates disposed in a longitu-
dinal direction of the mobile terminal, and
wherein the light guide plate is compartmentalized
into a plurality of regions by the plurality of light
shielding plates.

7. The mobile terminal as claimed in any one of claims
1 to 6, wherein at least a portion of the plurality of
light sources is disposed at a first side of the light
guide plate, and
wherein at least another portion of the plurality of
light sources is disposed at a second side opposite
the first side of the light guide plate.

8. The mobile terminal as claimed in any one of claims
1 to 7, wherein the at least one side of the light guide
plate is a side of the light guide plate closest to the
partial portion of the display.

9. The mobile terminal as claimed in any one of claims
1 to 8, wherein the display comprises:

a first gate corresponding to the partial portion
of the display; and
a second gate corresponding to the remaining
portion of the display, and
wherein the controller is further configured to ap-
ply a control signal to the first gate and the sec-
ond gate to illuminate the entire portion of the
display in the first state, and apply a control sig-
nal to the first gate to illuminate the partial portion
of the display and not apply a control signal to
the second gate so the remaining portion of the
display is not illuminated in the second state.

10. The mobile terminal as claimed in any one of claims
1 to 9, further comprising:

a touch controller including a touch memory and
a frame buffer,
wherein the touch controller is configured to dis-
play an image on the partial portion of the display
in the second state while the controller is inac-
tivated.

11. The mobile terminal of claim 10, wherein the touch
controller is configured to display an image on the
partial portion of the display based on an image
stored in the touch memory.

12. The mobile terminal of claim 10, wherein the touch
controller is configured to display an image on the
partial portion of the display at a predetermined time
interval.

13. A mobile terminal comprising:

a light guide plate;
a plurality of light sources disposed on at least
one side of the light guide plate;
a display positioned on a front surface of the
light guide plate; and
a controller configured to:

control the display to operate in one of op-
eration states including a first state, in which
all of the plurality of light sources are acti-
vated such that an entire portion of the dis-
play is illuminated, and a second state, in
which at least one light source correspond-
ing to a partial portion of the display among
the plurality of light sources is selectively
activated such that the partial portion of the
display is illuminated,
wherein the light guide plate includes a plu-
rality of light guide portions overlapping one
another to form the light guide plate, and
wherein the light guide plate is compart-
mentalized into a plurality of regions corre-
sponding to the overlapping plurality of light
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guide portions.

14. A mobile terminal comprising:

a light guide plate;
a plurality of light sources disposed on at least
one side of the light guide plate;
a display positioned on a front surface of the
light guide plate; and
a controller configured to:

control the display to operate in one of op-
eration states including a first state, in which
all of the plurality of light sources are acti-
vated such that an entire portion of the dis-
play is illuminated, and a second state, in
which at least one light source correspond-
ing to a partial portion of the display among
the plurality of light sources is selectively
activated such that the partial portion of the
display is illuminated,
wherein the at least one side of the light
guide plate is a side of the light guide plate
closest to the partial portion of the display.

15. A mobile terminal comprising:

a light guide plate;
a plurality of light sources disposed on at least
one side of the light guide plate;
a display positioned on a front surface of the
light guide panel;
a touch controller including a touch memory and
a frame buffer; and
a controller configured to:

control the display to operate in one of op-
eration states including a first state, in which
all of the plurality of light sources are acti-
vated such that an entire portion of the dis-
play is illuminated, and a second state, in
which at least one light source correspond-
ing to a partial portion of the display among
the plurality of light sources is selectively
activated such that the partial portion of the
display is illuminated,
wherein the touch controller is configured
to display an image on the partial portion of
the display in the second state while the
controller is inactivated.
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