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(57) ABSTRACT

A mobile terminal including a foldable case having a front
case and rear case and configured to be in one of an opened
flat state in which a protrusion of the rear case is slid inward
into a sliding area of the front case, a folded state in which
the protrusion of the rear case is slid outward from the
sliding area, and an intermediate state between the opened
flat state and the folded state; a flexible display on a surface
of the foldable case; and electrical components between the
front case and the rear case.
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MOBILE TERMINAL

CROSS REFERENCE TO THE RELATED
APPLICATIONS

[0001] This application is the National Phase of PCT
International Application No. PCT/KR2016/004910, filed
on May 11, 2016, which claims priority under 35 U.S.C. §
119(a) to Patent Application Nos. 10-2015-0155129, filed in
Republic of Korea on Nov. 5, 2015, and 10-2015-0080442,
filed in Republic of Korea on Jun. 8, 2015, all of which are
hereby expressly incorporated by reference into the present
application.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to a mobile terminal,
and more particularly, to a mobile terminal that allows a
state of a mobile terminal body to be desired by placing a
spring between a body and a front cover.

Discussion of the Related Art

[0003] A terminal can be divided into a mobile terminal
(mobile/portable terminal) and a stationary terminal accord-
ing to whether the terminal can be moved. The mobile
terminal can be divided into a handheld terminal and a
vehicle mounted terminal according to whether the user can
carry the mobile phone directly.

[0004] The functions of mobile terminals are diversified.
For example, there are data and voice communication,
photographing and video shooting through a camera, voice
recording, music file playback through a speaker system,
and outputting an image or video to a display unit. Some
terminals are equipped with electronic game play function or
multimedia player function. In particular, modem mobile
terminals can receive multicast signals that provide visual
content such as broadcast and video or television programs.
[0005] As the function of the terminal is diversified, for
example, a multimedia player (multimedia player) having a
complex function such as photographing or moving picture
shooting, playing music or moving picture file).

[0006] In order to support and enhance the functionality of
such terminals, it may be considered to improve the struc-
tural and/or software parts of the terminal.

SUMMARY OF THE INVENTION

[0007] The present invention is directed to solving the
above-mentioned problems and other problems. Another
object of the present invention is to provide a mobile
terminal whose state smoothly changes in terms of shape.

[0008] According to an aspect of the present invention,
there is provided a mobile terminal comprising: a case being
in one of among a first state, a second state, and an
intermediate state, the first state in which the case is flat, the
second state in which the case is folded, the intermediate
state in which a state of the case is between the first state and
the second state; and a flexible display on a surface of the
case, wherein the case includes a front case to which the
flexible is coupled; and a rear case being coupled to the front
case, and wherein a part of the rear case slides on the front
case in accordance with a change in the state of the case.

[0009] According to another aspect of the present inven-
tion, the front case may include a sliding area formed at an

Aug. 16,2018

end portion of the front case in the longitudinal direction,
wherein the part of the rear case is a protrusion positioned
at an end portion of the rear case in a longitudinal direction,
and wherein the protrusion is inserted into the sliding area.
[0010] According to another aspect of the present inven-
tion, the protrusion may be inserted into the sliding area as
much as a first depth, the protrusion may be inserted into the
sliding area as much as a depth smaller than the first depth
when the case varies from the first state to the second state.
[0011] According to another aspect of the present inven-
tion, the protrusion may move in the sliding area so as to
correspond to a difference in length between the front case
and the rear case.

[0012] According to another aspect of the present inven-
tion, a plurality of slits may be formed on a lateral side of
the rear case.

[0013] According to another aspect of the present inven-
tion, a corrugated area may be formed on at least a portion
of rear case, a thickness of the corrugated area may vary
from a first thickness to a second thickness periodically.
[0014] According to another aspect of the present inven-
tion, the case may includes: a first region including a central
portion of the case, the first region being bendable; a second
region positioned between the first region and an end of the
mobile terminal; and a third region positioned between the
first region and another end of the mobile terminal.

[0015] According to another aspect of the present inven-
tion, the second and third regions may be flat.

[0016] According to another aspect of the present inven-
tion, the mobile terminal may further comprise inflexible
components, the inflexible components may include a bat-
tery and a PCB, the inflexible components may be posi-
tioned in at least one of the second and third regions.
[0017] According to another aspect of the present inven-
tion, the flexible display may include a plurality of layers, at
least one of the plurality of layers may include a silicon (Si)
material.

[0018] According to another aspect of the present inven-
tion, the rear case may include: a first band disposed on the
rear case in a longitudinal direction; a second band disposed
on the rear case in the longitudinal direction, a portion of the
second band being overlapped with the first band; the first
band may include a plurality of convexities, the second band
may include a plurality of concavities facing the plurality of
convexities of the first band, and at least a portion of the
plurality of the convexities may be fitted in the plurality of
concavities.

[0019] According to another aspect of the present inven-
tion, the mobile terminal may further comprise: a wire
connecting an end of the case to another end of the case; and
a winding gadget connected to the wire, the winding gadget
providing the wire with a tension.

[0020] According to another aspect of the present inven-
tion, the mobile terminal may further comprise a controller
configured to control the display based on the change in the
state of the case.

[0021] According to another aspect of the present inven-
tion, the controller may control the display based on at least
one of: a speed of the change in the state of the case; an
amount of the change in the state of the case; and a direction
of the change in the state of the case.

[0022] According to another aspect of the present inven-
tion, the controller may control the display to display
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contents on a full screen when the state of the case changes
from the second state to the first state.

[0023] The effect of the mobile terminal according to the
present invention will now be described.

[0024] According to at least one embodiment of the pres-
ent invention, the state of the mobile terminal body can be
changed smoothly, since the spring is disposed between the
body and the front cover.

[0025] Further scope of applicability of the present inven-
tion will become apparent from the following detailed
description. It should be understood, however, that the
detailed description and specific examples, such as the
preferred embodiment of the invention, are given by way of
illustration only, since various changes and modifications
within the spirit and scope of the invention will be apparent
to those skilled in the art.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIGS. 1 to 4 are views explaining an operation of
the mobile terminal according to an embodiment of the
present invention.

[0027] FIG. 5 is an exploded view of a mobile terminal
according to an embodiment of the present invention.
[0028] FIG. 6 is a view showing a coupling relationship
between a front case and a rear case of the mobile terminal
of FIG. 5.

[0029] FIGS. 7 to 9 are views showing a relationship
between the front case and the rear case in accordance with
the change in the state of the mobile terminal.

[0030] FIGS. 10 to 14 are views showing a configuration
of the rear case of the mobile terminal of FIG. 5.

[0031] FIGS. 15 and 16 are views showing an operation of
the mobile terminal of FIG. 5.

[0032] FIG. 17 is a view showing a manufacturing process
of the flexible display of FIG. 5.

[0033] FIGS. 18 and 19 are views showing a flexible
display produced through the manufacturing process of FIG.
17.

[0034] FIGS. 20 to 23 are views showing an operation of
the mobile terminal according to an embodiment of the
present invention.

[0035] FIGS. 24 to 26 are views showing a mobile termi-
nal according to an embodiment of the present invention.

[0036] FIG. 27 is a view showing the hinge assembly L of
FIG. 26.

[0037] FIG. 28 is a diagram showing a frame 250 of FIG.
26.

[0038] FIG. 29 is a view showing the third frame of FIG.
28.

[0039] FIG. 30 is a view showing a contact between the

frame and the display.

[0040] FIGS. 31 and 32 are views showing a configuration
of the mobile terminal according to an embodiment of the
present invention.

[0041] FIG. 33 is a view showing an operation of the
mobile terminal according to an embodiment of the present
invention.

[0042] FIGS. 34 and 35 are views showing a mobile
terminal according an embodiment of the present invention.
[0043] FIGS. 36 to 43 are views showing an operation of
the mobile terminal according to an embodiment of the
present invention.

[0044] FIG. 44 is a block diagram of a mobile terminal
according to an embodiment of the invention.
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DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0045] Reference will now be made in detail embodiments
of the invention examples of which are illustrated in the
accompanying drawings. Since the present invention may be
modified in various ways and may have various forms,
specific embodiments are illustrated in the drawings and are
described in detail in the present specification. However, it
should be understood that the present invention are not
limited to specific disclosed embodiments, but include all
modifications, equivalents and substitutes included within
the spirit and technical scope of the present invention.
[0046] The terms ‘first’, ‘second’, etc. may be used to
describe various components, but the components are not
limited by such terms. The terms are used only for the
purpose of distinguishing one component from other com-
ponents. For example, a first component may be designated
as a second component without departing from the scope of
the present invention. In the same manner, the second
component may be designated as the first component.
[0047] When an arbitrary component is described as
“being connected to” or “being linked to” another compo-
nent, this should be understood to mean that still another
component(s) may exist between them, although the arbi-
trary component may be directly connected to, or linked to,
the second component. In contrast, when an arbitrary com-
ponent 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.
[0048] A singular expression can include a plural expres-
sion as long as it does not have an apparently different
meaning in context.

[0049] In the present application, the terms “include” and
“have” should be understood to be intended to designate that
illustrated features, numbers, steps, operations, 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.

[0050] The mobile terminal described in the present speci-
fication may be a mobile phone, a smart phone, a laptop
computer, a digital broadcasting terminal, a PDA (personal
digital assistant), a PMP (portable multimedia), slate PCs,
tablet PCs, ultrabooks, wearable devices (e.g., smart-
watches, smart glass, HMDs (head mounted displays), etc.).
[0051] However, it will be apparent to persons skilled in
the art that the configuration according to the embodiments
described herein may be applied to a fixed terminal such as
a digital TV, a desktop computer, a digital signage, as well
as the mobile terminal.

[0052] FIGS. 1 to 4 are views for explaining operations of
a mobile terminal according to an embodiment of the present
invention.

[0053] Referring to FIGS. 1 and 2, the mobile terminal
100 may be of a foldable type. For example, the body BD
may be folded in such a manner that an end and another end
of the body BD come close to each other and/or in contact
with each other. The body BD may be provided with a
display D.

[0054] Referring to FIG. 1, the display D may be formed
on at least one side of the body BD. The display D may be
formed, for example, on the front surface of the body BD.
The display D may form an outer appearance of the mobile
terminal 100 at a certain viewpoint, for example, at a front
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view. This may be different from the conventional folder
phone. In other words, unlike the conventional folding
mobile phone having a display area on a part of one side, the
mobile terminal 100 according to the embodiment of the
present invention includes a display elongated from an end
to another end of the body.

[0055] The display D may be flexible. When the body BD
is folded, the display D can also be folded accordingly. This
may be a feature different from the conventional display. The
flexible display D may be located on substantially all areas
of a surface of the body BD.

[0056] The mobile terminal 100 may have a certain thick-
ness. For example, the mobile terminal 100 may have a
thickness T in the Z direction. The thickness of the mobile
terminal 100 may be the sum of the thicknesses of compo-
nents of the mobile terminal including the body BD and the
display D in the direction Z.

[0057] The mobile terminal 100 may be in the first state S1
or the second state S2.

[0058] The first state S1 may be a state in which the body
BD is unfolded. The body BD can be divided into a plurality
of regions. The first state may be a state in which the
plurality of regions of the body BD are arranged in the same
plane. In the first state S1, the mobile terminal 100 may look
like as a stick.

[0059] In the second state S2, the body BD may be bent.
For example, the second state S2 may be a state in which a
region of the body BD is folded to another region. In the
second state S2, the length of the mobile terminal 100 can
be seen to be about half.

[0060] A difference in length between the inner side
surface and the outer side surface of the body BD may occur
during the transition of the mobile terminal 100 from the first
state S1 to the second state S2. The difference in length
between the inner side surface and the outer side surface of
the body BD may occur due to the thickness T of the mobile
terminal 100. Due to the thickness T, a length difference may
occur between the first radius R1, which is the inner radius
of'the body BD, and the second radius R2, which is the outer
radius of the body BD. The length of the outer surface of the
body BD may be greater than the length of the inner surface
of the body BD in the second state due to the difference
between the first and second radii R1 and R2. In case that the
outer length of the body (BD) is larger than the inner length
of the body (BD), wrinkles may occur on the display (D).

[0061] The display D may be damaged if the display D is
folded flat. In the second state S2, the first radius R1 of the
inner side of the body BD may be required. Therefore, the
mobile terminal 100 may need a structure for maintaining
the first radius R1 of the inner side surface of the body in the
second state.

[0062] Referring to FIG. 2(a), the mobile terminal 100 in
the first state can resist the external force F. For example,
even when an external force F in the Z direction is applied,
the first state of the mobile terminal 100 can be maintained
without being deformed.

[0063] Referring to FIG. 2(5), the mobile terminal 100 in
the second state can resist the external force F. For example,
even if an external force F in the Z direction is applied, the
first radius R1 of the mobile terminal in the second state can
be maintained.

[0064] Referring to FIGS. 3 and 4, at least a portion of the
mobile terminal 100 according to an exemplary embodiment
of the present invention may be bent.
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[0065] A portion of the case C of the mobile terminal 100
may be bent. Another portion of the case C of the mobile
terminal 100 may be unfolded.

[0066] As shown in FIG. 3(a) and FIG. 4(a), the mobile
terminal 100 may be in the first state S1. In the first state S1,
the case C may be flat. For example, the front case FC and
the rear case BC may be in parallel with each other. In the
first state S1, the display 151 may be located on the X-Y
plane.

[0067] As shown in FIGS. 3(b) and 4(b4), the mobile
terminal 100 may be in the second state S2. In the second
state S2, the case C may be in a bent state. In the second state
S2, a portion of the display 151 may deviate from the X-Y
plane.

[0068] The mobile terminal 100 may be divided into a
plurality of regions. For example, the mobile terminal 100
may be divided into first to third regions Al to A3. The first
region A1 of the mobile terminal 100 may be adjacent to the
second bezel C2 which is positioned at an end of the mobile
terminal 100. The third region A3 of the mobile terminal 100
may be adjacent to the first bezel C1 which is positioned at
another end of the mobile terminal 100. The second region
A2 of the mobile terminal 100 may be located between the
first region Al and the third region A3. The second region
A2 of the mobile terminal 100 may connect the first region
A1 to the third region A3. The first to third regions Al to A3
of the mobile terminal 100 may be arranged in the longitu-
dinal direction of the mobile terminal 100. The longitudinal
direction of the mobile terminal 100 may be the Y direction.
[0069] At least some of the first to third regions Al to A3
of'the mobile terminal 100 may be bendable regions. Among
the first to third regions Al to A3, at least one may be
non-bendable regions. For example, the first and third
regions Al and A3 may not be capable to be bent, and the
second region A2 may be capable to be bent.

[0070] The second region A2 can be bent to a degree of the
curvature radius R. For example, the mobile terminal 100
may be bent such that the display 151 has a constant
curvature.

[0071] FIG. 5 is an exploded view of a mobile terminal
according to an embodiment of the present invention.
[0072] The mobile terminal 100 according to an embodi-
ment of the present invention may include a display 151, a
front case FC, a rear case BC and electronic components M
positioned between the front case FC and the rear case BC.
There may be a space between the front case FC and the rear
case BC.

[0073] The display 151 may be located on the front
surface of the mobile terminal 100.

[0074] The display 151 may be a flexible display. For
example, if an external force is applied to the display 151,
the display 151 can be bent according to the external force.
[0075] The front case FC may be a region covering the
front side of the mobile terminal 100. The front case FC may
accommodate a display 151. The display 151 may be in
close contact with the front case FC. For example, the front
case FC and the display 151 can be bent together.

[0076] At least a portion of the front case FC may be
exposed to the outside. For example, an end and another end
of the front case FC may be the first and second bezels C1
and C2. However, it is also possible that the display 151
substantially covers the front surface area of the front case
FC.
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[0077] The rear case BC may be coupled to the rear side
of the front case FC. The electronic components M may be
incorporated in the internal space between the rear case BC
and the front case FC. In the rear case BC, a corrugated area
BCC may be provided.

[0078] The corrugated areca BCC may be located in the
bendable region of the rear case BC. For example, the
corrugated area BCC may be located in the middle area of
the rear case BC. The corrugated area BCC can be formed
such that the corresponding part of the rear case BC can be
easily bent.

[0079] The rear case BC can slide with respect to the front
case FC. For example, when the mobile terminal 100 is
changed from the first state to the second state, a difference
in length between the inner region and the outer region due
to bending can be compensated for by sliding the rear case
BC. Therefore, even if the mobile terminal 100 is bent,
wrinkles may not occur in other components including the
display 151.

[0080] The electronic components M may be various
components necessary for the operation of the mobile ter-
minal 100. For example, the electronic components M may
include a battery, a PCB, a camera, an antenna, and the like.
[0081] At least a part of the electronic component M may
be a component that is not capable of being bent. A normal
PCB may be not capable of being bent. FPCB may be
capable of being bent to some extent.

[0082] The electronic components M may be divided into
specific areas. For example, the electronic component M
may include a first component group M1 and a second
component group M2. The first and second component
groups M1 and M2 may include components that are not
bent. The components that are not bent may be referred to as
inflexible components.

[0083] The first and second component groups M1 and M2
may be positioned to correspond to the first and third regions
A1l and A3. The first and second component groups M1 and
M2 may be arranged in a non-bendable region. The first and
second component groups M1 and M2 may be connected by
at least one FPCB FP.

[0084] FIG. 6 is a view showing a coupling relationship
between a front case and a rear case of the mobile terminal
of FIG. 5.

[0085] The rear case BC can be coupled to the front case
FC so as to slide with respect to the front case FC.

[0086] The front case FC may extend from the first bezel
region C1 toward the rear side of the mobile terminal 100.
For example, the front case FC may include ribs CB
extending from the first bezel C1 to the rear surface of the
mobile terminal 100. At least a part of the ribs CB may be
exposed to the rear of the mobile terminal 100. By the ribs
CB, the sliding area RA can be formed in the first bezel C1.
The sliding area RA may be formed to have a predetermined
length in the longitudinal direction of the mobile terminal
100. The longitudinal direction of the mobile terminal 100
may be the Y direction.

[0087] The rear case BC can be inserted into the sliding
area RA of the front case FC. For example, the protrusion
BCE of the rear case BC can be coupled to the sliding area
RA.

[0088] When the protrusion BCE is inserted into the
sliding region RA, the protrusion BCE can be slid in the Y
direction according to the bending of the mobile terminal
100.
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[0089] When the mobile terminal 100 is in the first state,
the protrusion BCE can be deeply inserted into the sliding
area RA. The protrusion BCE can be inserted into the sliding
area RA so that the first area CBF of the rib CB and the
second area BCF of'the rear case BC are in contact with each
other.

[0090] As the state of the mobile terminal 100 is changed
to the second state, the protrusion BCE can be moved within
the sliding area RA. The first area CBF of the rib CB can be
moved away from the second area BCF of the rear case BC.
The first area CBF of the rib CB may not contact the second
area BCF of the rear case BC.

[0091] The movement of the protrusion BCE can com-
pensate for the difference in distance between the front
surface and the rear surface of the mobile terminal 100,
which is generated when the mobile terminal 100 is bent.
That is, the distance difference due to the bending of the
mobile terminal 100 can be compensated by the movement
of'the protrusion BCE. The structure of the first bezel C1 has
been described above, but the structure of the second bezel
C2 may be the same as that of the first bezel C1 which is
symmetric to the second bezel C2.

[0092] FIGS. 7 to 9 are views showing the relationship
between the front case and the rear case according to the
state change of the mobile terminal of FIG. 5.

[0093] The front case CF and the rear case BC may
include a structure in which one of them slides relative to the
other.

[0094] FIGS. 7 and 8 are sectional views of FIG. 3 taken
along the line I-I.

[0095] Referring to FIG. 7, in the first state, the second
area BCF of the rear case BC and the first area CBF of the
front cover FC may be in contact with or close to each other.
In the first state, the protrusion BCE can be inserted most
deeply into the sliding area RA.

[0096] Referring to FIG. 8, in the second state, the first
area CBF and the second area BCF may be spaced apart
from each other. The protruding portion BCE may slide in
the sliding region RA and can be retracted from the bezel C1.
[0097] Due to the sliding movement of the protrusion
BCE, a spacing distance D may occur between the first area
CBF and the second area BCF.

[0098] The spacing distance D may correspond to the
curvature radius R. For example, the spacing distance D
between the first bezel C1 and the rear case BC may be about
4 of the difference in distance between the front side and the
rear side of the mobile terminal 100. The first and second
bezels C1 and C2 can compensate for the difference in
distance due to the bending of the mobile terminal 100.
[0099] Referring to FIG. 9, the mobile terminal 100
according to an embodiment of the present invention may
include a structure that is slidably moved along the third and
fourth bezels C3 and C4.

[0100] FIG. 9 is a cross-sectional view of FIG. 3 taken
along the II-II line.

[0101] The third and fourth bezels C3 and C4 may be
formed on both sides of the mobile terminal 100 in the
longitudinal direction. That is, the third and fourth bezels C3
and C4 may be located at both ends of the mobile terminal
100 in the transversal direction. The sliding movement may
occur in the third and fourth bezel C3 and C4 as well as the
sliding movement of the first and second bezels C1 and C2
at both ends of the mobile terminal 100.
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[0102] In the front case CF, first and second ribs C31 and
C32 may be formed. The rear case BF may have a third rib
BC31 corresponding to the first and second ribs C31 and
C32. The third rib BC31 may be inserted into a space formed
by the first and second ribs C31 and C32. The space formed
by the first and second ribs C31 and C32 may be located
between the first and second ribs C31 and C32.

[0103] The third rib BC31 inserted into the space between
the first and second ribs C31 and C32 can be slidably moved.
That is, in response to the state change of the mobile
terminal 100, the third rib BC31 in the space between the
third and fourth bezel C3 and C4 can be slidably moved.
[0104] FIGS. 10 to 14 are views showing a rear case
structure of the mobile terminal of FIG. 5.

[0105] The rear case BC may include a structure for
bending the mobile terminal 100.

[0106] Referring to FIG. 10, the rear case BC may include
a guide screw S and the first and second bands B1 and B2,
wherein the guide screw S is coupled to the first and second
bands B1 and B2.

[0107] The first and second bands B1 and B2 may be
arranged in the longitudinal direction of the mobile terminal
100. The first and second bands B1 and B2 may be posi-
tioned in a direction in which the mobile terminal 100 is
bent. The positions of the first and second bands B1 and B2
may be changed due to the bending of the mobile terminal
100. Or the mobile terminal 100 may be bent due to the
positional change of the first and second bands B1 and B2.
[0108] The first and second bands B1 and B2 may be
disposed on both opposite sides of the mobile terminal 100
in the longitudinal direction. Therefore, the bending of the
mobile terminal 100 can be stably guided.

[0109] A plurality of guide screws S may be disposed
along the first and second bands B1 and B2. At least some
of the guide screws S may be fixed to the first band B1
and/or the second band B2. At least another portion of the
guide screws S may be inserted into guide holes SH (refer-
ring to FIG. 11) of the first band B1 and/or the second band
B2.

[0110] Referring to FIG. 11(a), the first band B1 and the
second band B2 may overlap. For example, the first and
second bands B1 and B2 may overlap in the overlap area
OA.

[0111] The guide screw S may include a first guide screw
S1 positioned on the first band B1 and a second guide screw
S2 positioned on the overlap area OA. The first guide screw
S1 may be in close contact with the first band B1. The
second guide screw S2 can guide the first band B1 to slide.
That is, the first band B1 may be coupled to the second guide
screw S2, the first band B1 may not be fixed by the second
guide screw S2. The second guide screw S2 may be inserted
into the guide hole SH. The guide hole SH may be formed
on the first band B1.

[0112] Referring to FIG. 11(b), when the mobile terminal
100 is bent, the first band B1 can be moved. The movement
of the first band B1 may mean the movement of the guide
hole SH.

[0113] FIG. 12 shows a cross section of the first and
second bands B1 and B2 taken along the line

[0114] Referring to FIG. 12(a), the first and second guide
screws S1 and S2 may be inserted into the first and second
coupling holes SC1 and SC2 formed in the rear case BC.
[0115] The first and second bands B1 and B2 may be
formed with first and second concavities and convexities
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B1d and B2d corresponding to each other. Due to the first
and second concavities and convexities Bld and B2d, the
first and second bands B1 and B2 can be kept fixed at
specific positions. That is, if an external force equal to or
greater than a certain magnitude is not applied, the first and
second concavities and convexities Bld and B2d can be
maintained to be coupled with each other.

[0116] Referring to FIGS. 12(b) and 12(c¢), when a force
greater than a certain magnitude is applied in the Y direction,
the first band B1 can be moved in the Y direction. That is,
when a force equal to or larger than the coupling force of the
first and second concavities and convexities Bld and B2d is
applied, the first band B1 can be moved by one step. The first
concavities and convexities Bld can maintain the state of
being coupled to the second concavities and convexities B2d
until a force greater than a certain magnitude is applied. That
is, the mobile terminal 100 can be maintained in a bent state
to a specific position.

[0117] Referring to FIG. 13, a corrugated area BCC, a
spacing structure BCD, and a coupling hole SC may be
provided in the rear case BC.

[0118] The corrugated area BCC may be formed in at least
a part of the second region A2 of the rear case BC. The
corrugation area BCC may be a concavities and convexities
formed on the bottom surface of the rear case BC. For
example, the thickness of the bottom surface of the rear case
BC may be varied periodically. Due to the presence of the
corrugated area BCC, the mobile terminal 100 can be easily
bent at the second region A2.

[0119] The spacing structure BCD may be formed in the
second region A2 of the rear case BC. For example, the
spacing structure BCD may be formed on the side wall of the
second region A2. The spacing structure BCD can allow the
mobile terminal 100 to be easily bent. The spacing structure
BCD may include ribs BCA and a slit BCB between the ribs
BCA. The slit BCB may be referred to as a spacing portion
BCB.

[0120] Referring to FIG. 14(a), the spacing structure
(BCD) may include a plurality of ribs BCA and a spacing
portion BCB between the ribs BCA.

[0121] Referring to FIG. 14(5), when an external force is
applied, the spacing between the ribs BCA can be varied. For
example, the thickness of the spacing portion BCB can be
reduced. The resistance of the rear case BC to the external
force can be reduced at an area where the spacing portion
BCB is located. Therefore, the rear case BC can be more
easily deformed.

[0122] FIGS. 15 and 16 are views showing operations of
the mobile terminal of FIG. 5.

[0123] The mobile terminal 100 may include a structure
for causing the mobile terminal 100 to be deformed from the
first state to the second state or vice versa in accordance with
the control signal of the controller 180.

[0124] Referring to FIG. 15(a), the mobile terminal 100
may be flat. In the mobile terminal 100, a wire WI and a
winding gadget WD may be provided.

[0125] The wire WI may be located inside the case C. For
example, the wire WI may be coupled to the mutually
opposing inner wall surfaces of the case C.

[0126] The wire WI may be located at a distance D1 from
the rear surface of the mobile terminal 100. The distance D1
may be greater than 2 of the thickness T of the mobile
terminal 100. That is, the wire WI may be positioned
relatively close to the display 151.
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[0127] The winding gadget WD may include a motor that
can wind or unwind the wire W1. That is, the winding gadget
WD can change the tension of the wire WI. The winding
gadget WD may provide the wirer the tension.

[0128] Referring to FIG. 15(5), the winding gadget WD
can rotate and wind the wire WI. When the winding gadget
WD winds the wire W1, the mobile terminal 100 can be bent.
The mobile terminal 100 can be bent toward the display 151
by the tension of the wire W1 placed close to the display 151.
[0129] Referring to FIG. 16(a), the wire WI may be
located at a distance D2 from the rear surface. The distance
D2 may be smaller than V2 of the thickness T of the mobile
terminal 100. The wire W1 can be positioned relatively close
to the rear surface of the case C.

[0130] Referring to FIG. 16(5), when the winding gadget
WD winds the wire, the mobile terminal 100 can be changed
to the first state by the tension. The mobile terminal 100 may
be changed from an initial bent state to a flat state by the
tension of the wire WI.

[0131] FIG. 17 is a view showing a manufacturing process
of the flexible display of FIG. 5.

[0132] The display 151 according to an embodiment of the
present invention can be produced through a certain process.
[0133] A process of ejecting silicon SD may proceed. For
example, a process of ejecting silicon SD in a liquid state in
a semi-cured state may be performed. Silicon SD can be
ejected in a plate shape.

[0134] Silicon SD may be silicon for optical. For example,
silicon SD may be an optical silicone having a molecular
structure in which an alkyl group is bonded to a silicon
molecule. The alkyl group may be at least one of Methyl,
Vinyl-Methyl, Phenyl-Vinyl-Methyl and Fluoro-Vinyl-
Methyl.

[0135] A curing agent may be added to silicon SD. That is,
a curing agent to which platinum (Pt) or the like is added
may be used in order to prevent curing before the film is
attached. The curing agent may be added to silicon SD under
a constant temperature.

[0136] A process of adhering the primer PD to the ejected
silicon SD can be performed. The primer PD can be adhered
to silicon SD to enhance adhesion and prevent light distor-
tion. The primer PD can be bonded to the silicon SD at a
certain temperature or more for the purpose of enhancing the
bonding strength of the material.

[0137] The process of adhering the film HD to the primer
PD using the second roller R2 may be performed after the
silicon SD with the primer PD bonded thereto is pressed by
the first roller R1. The film (HD) may have resistance to
scratches and the like. The film (HD) may include printing
for decorating.

[0138] FIGS. 18 and 19 are views showing the flexible
display produced according to the manufacturing process of
FIG. 17.

[0139] The display 151 produced according to the manu-
facturing process according to an embodiment of the present
invention may be flexible.

[0140] Referring to FIG. 18, the display 151 may include
a silicon sheet layer L1, primer layers [.2a and 1.2, and film
layers .34 and [.35. The display 151 may be a silicon-based
multi-layer structure.

[0141] Referring to FIG. 19, the display 151 according to
an embodiment of the present invention may be deformed
correspondingly to an external force F applied thereto. The
shape of the display 151 can be deformed in proportion to
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the magnitude of the external force F, for example. The
display 151 can be recovered to the initial shape when the
external force F is removed.

[0142] FIGS. 20 to 23 are views illustrating operations of
a mobile terminal according to an embodiment of the present
invention.

[0143] The controller 180 can perform an operation cor-
responding to the user’s operation on the mobile terminal
100. For example, the controller 180 may perform an
operation corresponding to an operation of a user bending
the mobile terminal 100.

[0144] Referring to FIG. 20, the controller 180 may per-
form a first step S10 of operating in the first mode. The first
mode may be, for example, a first state in which the mobile
terminal 100 is flat.

[0145] The controller 180 may perform a second step S20
of detecting a change in the state of the mobile terminal 100.
The state change of the mobile terminal 100 may be a
change due to the bending operation for the mobile terminal
100. For example, it can be detected that a user holding the
mobile terminal 100 has performed an operation of bending
the mobile terminal 100. The controller may perform a third
step S30 of operating in a second mode when the controller
detects the change in the state of the mobile terminal 100.
The second mode may be, for example, a second state in
which the mobile terminal 100 is bent or folded.

[0146] Referring to FIG. 21(a), the user may hold the
mobile terminal 100.

[0147] Referring to FIG. 21(b), a user holding the mobile
terminal 100 with the first and second hands H1 and H2 can
bend the mobile terminal 100 by applying a force.

[0148] Referring to FIG. 22(a), an image may be dis-
played on the display 151. The image may include a main
image IM and a sub-image ME. The main image IM may be
a content to be viewed by the user, and the sub-image ME
may be information related to the main image IM. For
example, the sub-image ME may include channel informa-
tion, a description of the content, buttons for performing
operations on the content, and the like.

[0149] Referring to FIG. 22(5), when the mobile terminal
100 is bent, the controller 180 can change the display of the
image displayed on the display 151. For example, the
sub-image ME can be removed and only the main image IM
can be displayed. That is, the main image IM can be
displayed on the full screen.

[0150] Ifthe mobile terminal 100 is bent and has a certain
curvature, the degree of immersion into the image can be
increased. It is possible to display the main image IM on the
full screen without additional manipulation such as changing
to the full screen.

[0151] Referring to FIG. 23(a), the user repeatedly can
hold the mobile terminal 100 with the first and second hands
H1 and H2, and can repeatedly manipulate the mobile
terminal 100 from the flat state to the bent state or vice versa.
[0152] Referring to FIG. 23(5), the controller 180 that has
obtained the repeated bending operation of the user can
change the state of the object displayed on the display 151
to correspond to the state of the mobile terminal 100. For
example, the magnification/reduction of the image displayed
on the display 151 or the playback speed of the image may
vary based on at least one of the strength and speed of the
bending operation. At least one of the moving speed and the
distance of the object O can be made different based on at
least one of the strength and the speed of the bending
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operation. For example, when the object O is the shape of a
person running, the moving speed of the object O can be
changed corresponding to the speed of the bending operation
or corresponding to a curvature of the mobile terminal 100.
[0153] FIGS. 24 to 26 are views showing a mobile termi-
nal according to an embodiment of the present invention.
[0154] The mobile terminal 100 may be in any of the first
state and the second state and/or the intermediate of the first
and second states.

[0155] FIG. 24 shows front and rear views when the
mobile terminal 100 according to the embodiment of the
present invention is in the first state. The body 230 of the
mobile terminal 100 may include a first body 210 and a
second body 220. The display D may be located on the first
and second bodies 210 and 220.

[0156] FIG. 25(a) illustrates a situation in which the
mobile terminal 100 according to an embodiment of the
present invention is in the intermediate state between the
first and second states. Referring to FIG. 25(a), the first and
second bodies 210 and 220 of the mobile terminal 100 may
be in a third state bent at a certain angle. The change from
the first state to the second state and/or the fixation to the
third state may be conducted via the hinge assembly L
connecting the first and second bodies 210, 220.

[0157] FIG. 25(b) illustrates a situation in which the
mobile terminal 100 according to the embodiment of the
present invention is in the second state. The mobile terminal
100 may be in a second state in which the first and second
bodies 210 and 220 have been rotated about the hinge
assembly L. In the second state, the first and second bodies
210 and 220 may be in a superposed state. In the second
state, the display D may be located in the outer region of the
first and second bodies 210, 220. The display D may be
configured to surround the first and second bodies 210 and
220.

[0158] FIG. 26 shows the position of the hinge assembly
L included in the mobile terminal 100 according to an
embodiment of the present invention. The hinge assembly L.
may be positioned between the first and second bodies 210
and 220.

[0159] In the mobile terminal 100, a plurality of antennas
ANT1 and ANT2 can be located. A plurality of antennas
ANT1 and ANT2 may be provided at different positions of
the body 230. For example, the first antenna ANT1 may be
located in the first body 210, and the second antenna ANT2
may be located in the second body 220. The first and second
antennas ANT1 and ANT2 may be positioned at the ends of
the first and second bodies 210 and 220, respectively.
[0160] The substrate P may be positioned inside the
mobile terminal 100. The substrate P may be positioned on
any one of the first and second bodies 210 and 220. For
example, the substrate P may be located on the first body
210.

[0161] The battery B may be located inside the mobile
terminal 100. The battery B may be located in one of the first
and second bodies 210 and 220. The battery B may be
located in a body 220 other than the body 210 where the
substrate P is located. For example, the battery B may be
located in the second body 220.

[0162] A plurality of sound output units O1 and O2 and/or
a plurality of microphones M1 and M2 may be disposed in
the mobile terminal 100. For example, the plurality of sound
output units O1 and O2 and/or the plurality of microphones
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M1 and M2 may be disposed in an end region and another
end region of the first and second bodies 210 and 220.
[0163] The hinge assembly [. may be positioned inside the
mobile terminal 100. The hinge assembly L. may connect the
first and second bodies 210 and 220. The hinge assembly L
may be located between the first and second bodies 210 and
220.

[0164] The frame 250 may be positioned on the first and
second bodies 210 and 220. The frame 250 may cover the
upper surfaces of the first and second bodies 210 and 220.
The frame 250 may cover the structures inside the mobile
terminal 100. The frame 250 may make the front surface of
the mobile terminal 100 flat.

[0165] The display D may be positioned on the frame 250.
The frame may prevent the display D from being cracked or
damaged.

[0166] The front cover 280 may cover the lateral sides of
the first and second bodies 210 and 220. The front cover 280
can guide the position of the frame 250 and the display D.
The front cover 280 may be in the form of a photo-frame
having an empty central portion. The front cover 280 can be
divided with respect to the central portion so that the first
and second bodies 210 and 220 are not damaged even when
bent at a certain angle. A portion of the front cover 280 may
cover the lateral surface of the first body 210 and the other
portion of the front cover 280 may cover the lateral surface
of the second body 220.

[0167] FIG. 27 is a view showing the hinge assembly L of
FIG. 26.
[0168] The hinge assembly [ may include a hinge head

LH, a hinge body LB, and a coupling shaft SC.

[0169] The hinge head LH may include a first hinge head
LH1 and a second hinge head LH2 located at both ends of
the hinge assembly L. The first hinge head LH1 may be
located at an end of the hinge assembly L. and the second
hinge head LH2 may be located at another end of the hinge
assembly L. The hinge head LH may be a portion exposed
to the outside of the mobile terminal. The hinge head LH
may have a rectangular shape. However, the present inven-
tion is not limited thereto, and the hinge head LH may have
a curved shape.

[0170] The hinge body LB may be the body of the hinge
assembly L. The hinge body LB can be located at the center
of the hinge assembly L. The hinge body LB may be
connected to the first and second hinge head LH located at
both ends.

[0171] Referring to FIG. 27(b), the upper surface of the
hinge body LB may include a bent area BA and a flat area
FA.

[0172] The bent area BA may be located at both ends of
the hinge body LB. The bent area BA may be in contact with
the frame 250 in the second state and spaced apart from the
frame 250 in the first state.

[0173] The flat area FA may be a flat portion. The flat area
FA may be located at the center of the hinge body L.B. The
flat area FA may be connected to the bent areas BA located
at both ends. The flat area FA may always be in contact with
the frame 250. The flat area FA may be in contact with the
frame 250 through the first and second holes FC1 and FC2.

[0174] FIG. 28 is a diagram showing a frame 250 of FIG.
26.
[0175] The frame 250 may include first to third frames

250q, 2505, and 250c. The frame 250 can be divided into
three parts.
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[0176] The first and second frames 250a may be posi-
tioned on both sides of the frame 250. The first and second
frames 250a and 2505 may include a hook FH and a bump
FB on a lower surface thereof. The first and second frames
250q and 2505 may be combined with other structures using
the hooks FH and the bumps FB. The first and second frames
250a and 2505 may be symmetrical with reference to the
third frame 250c.

[0177] The third frame 250¢ may be located at the center
of the frame 250. The third frame 250¢ may be at least
partially in contact with the first and second frames 250a and
2505. The upper surfaces on both sides of the third frame
250c¢ can be in contact with the lower surfaces of the end
portions of the first and second frames 250a and 2505. The
overlapped area of the third frame 250c¢ with the first and
second frames 250a and 2505 may vary depending on the
extent to which the frame 250c¢ is bent. Accordingly, the
frame 250 can move freely even when bent.

[0178] FIG. 29 is a view showing the third frame 250¢ of
FIG. 28.
[0179] The third frame 250c¢ may include a coupling

portion 252, a frame body 253, a protrusion 254, and a
contact portion 256.

[0180] The frame body 253 may be the body of the third
frame 250c. The frame body 253 may be a portion from
which the coupling portion 252, the protrusion 254, and the
contact portion 256 extend.

[0181] The coupling portion 252 can protrude downward
from the center portion of the frame body 253. The coupling
portion 252 may be a portion at which the hinge assembly
L and the third frame 250¢ are coupled. The coupling portion
252 can be engaged with the hinge assembly [ using a screw.
However, the present invention is not limited thereto, and
the coupling portion 252 may be coupled to the hinge
assembly L using an adhesive.

[0182] The protrusions 254 may include first and second
protrusions 254a and 2545 positioned on both sides of the
frame body 253. For example, the first protrusion 254a may
be located on a side of the frame body 253, and the second
protrusion 2545 may be located on another side of the frame
body 253.

[0183] The protrusions 254 may be composed of a plu-
rality of protrusions and may be spaced apart from each
other. The protrusions 254 may be spaced apart from each
other in the first state. In the second state, the spacing PD1
of the lower portion of the protrusion 254 may be different
from the spacing PD2 of the upper portion of the protrusion
254. For example, in the second state, the spacing PD2 of the
upper portion of the protrusion 254 may be greater than the
spacing PD1 of the lower portion of the protrusion 254.

[0184] Since the protrusions 254 are spaced apart from
each other on the frame body 253, the difference in length
between the inner side surface and the outer side surface
resulting from the process of bending the frame body 253
from the first state to the second state can be compensated.
Cracks or damage on the upper portion of the protrusion 254
can be prevented, since the spacing PD1 between the lower
portion of the protrusion 254 in the second state is different
from the spacing PD2 between the upper portion of the
protrusion 254. The protrusion 254 may include a high-
elasticity material because it must compensate for the shape
change. For example, the protrusion 254 may comprise
acrylic or PC material.
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[0185] The contact portion 256 may be located at the
upper center portion of the frame body 253. The contact
portion 256 may be opposite to the coupling portion 252
with respect to the frame body 253. The contact portion 256
may be a portion corresponding to the flat area FA of the
hinge assembly L. The shape of the contact portion 256 may
not change even in the second state.

[0186] FIG. 30 is a view showing a contact between the
frame 250 and the display D.

[0187] The display D may be attached to the frame 250. A
portion of the display D except for the area where the display
D is bent may be attached to the frame 250. The display D
may not be easily separated from the frame 250. Another
portion of the display D which is bendable may be not
attached to the frame 250. It is possible to prevent the
display D from being cracked or broken due to an increase
in the length of the outer surface when the display D is bent.
[0188] In this figure, the display D is shown to be all
attached except for the bendable region. The display D may
be attached to the first and second frames 2504 and 2505 and
separated from the third frame 250c. In this case, the display
D can move more freely when bent.

[0189] FIGS. 31 and 32 are views showing the configu-
ration of a mobile terminal according to an embodiment of
the present invention.

[0190] FIG. 31 shows an edge portion of the mobile
terminal 100 according to an embodiment of the present
invention. The frame 250 can be coupled to the front cover
280 via the hook FH. The hooks FH can be coupled to a
recess 287 formed at the front cover 280. The front cover
280 may guide the frame 250. The display D may be coupled
to the front cover 280, as the frame 250 is coupled to the
front cover 280. Accordingly, the display D may be not
separated from the body 230.

[0191] The spring SP may be positioned between the front
cover 280 and the body 230. The spring SP can operate
between the front cover 280 and the body 230. For example,
the spring SP may adjust the gap between the front cover 280
and the body 230 according to the state of the mobile
terminal 100. An end of the spring SP may be connected to
the inner side surface of the front cover 280 and another end
of the spring SP may be connected to the outer side surface
of the body 230.

[0192] The front cover 280 may include an extension
portion 289 extending from the lower side of the front cover
280 toward the body 230. The extension portion 289 may be
longer than the maximum length of the spring SP. Accord-
ingly, the spring SP may be not exposed to the outside. The
extension portion 289 can contact the lower surface of the
body 230. The extension portion 289 can slide relative to the
body 230. The extension portion 289 can move smoothly.
[0193] FIG. 32 shows a central part of the mobile terminal
100 according to an embodiment of the present invention.
The body 230 may include a slide groove 315 adjacent to the
center of the mobile terminal 100. The slide groove 315 may
be a portion at which frame 250 slides with respect to the
body 230. The slide groove 315 may be inwardly recessed
from the front surface of the body 230.

[0194] The bumps FB of the frame 250 can be inserted
into the slide grooves 315. The bump FB can be coupled to
the slide pad 317. The slide pad 317 can be coupled with the
bump FB by a screw. The slide pad 317 slides on the body
230 and friction may occur. The slide pad 317 may include
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a material with low frictional force. For example, the slide
pad 317 may comprise a POM material.

[0195] The end of the upper surface of the first frame 250a
may overlap with the third frame 250c¢. At least a portion of
the first frame 250a may be positioned on the upper surface
of the frame body 253 of the third frame 250¢. The end of
the first frame 250a may be spaced apart from the protrusion
254 of the third frame 250¢ as much as a certain spacing SD.
In this case, the first frame 250a can freely move due to the
spacing SD between the end of the first frame 250a and the
protrusion 254 of the third frame 250c. When the mobile
terminal 100 is bent, the end of the first frame 250a moves
on the third frame 250¢, and the difference in length between
the outer side and the inner side can be compensated.
[0196] FIG. 33 is a diagram illustrating an operation of a
mobile terminal according to an embodiment of the present
invention.

[0197] When the body 230 is changed from the first state
to the second state, it may be necessary to compensate for
the difference in length between the inner side surface and
the outer side surface of the body 230 while bending the
body 230. Accordingly, the length of the inner side surface
of'the body 230 can be shortened. In detail, an external force
may be applied so that the body 230 is bent and the spring
SP is compressed. When the spring SP is compressed, the
body 230 can be inserted into the front cover 280.

[0198] Referring to FIG. 33(a), in the first state, the spring
SP may have a first length D1. Accordingly, most of the body
230 can be exposed to the outside of the front cover 280.
[0199] Referring to FIG. 33(4), in the second state, the
spring SP may have a second length D2. The second length
D2 may be less than the first length D1. In the second state,
a part of the body 230 is inserted into the front cover 280,
so that the length of the body 230 exposed to the outside of
the body 230 can be shortened. A portion where the body
230 and the front cover 280 are overlapped with each other
may be longer. The length in the Y direction of the body 230
and the front cover 280 in the second state may be shorter
than the length in the Y direction of the body 230 and the
front cover 280 in the first state.

[0200] As the body 230 moves relative to the frame 250,
the bumps FB of the frame 250 can slide in the slide grooves
315. Referring to FIG. 33(a), the slide pad 317 may be
positioned adjacent to an end of the slide groove 315 in the
first state. Referring to FI1G. 33(5), the slide pad 317 may be
positioned adjacent to another end of the slide groove 315 in
the second state.

[0201] When the mobile terminal 100 changes from the
first state to the second state, a part of the body 230 can be
inserted into the front cover 280. Accordingly, the length of
the inner side of the mobile terminal 100 is reduced, and the
difference in length between the inner side and the outer side
of the mobile terminal 100 can be compensated.

[0202] FIG. 34 and FIG. 35 are views showing a mobile
terminal according to an embodiment of the present inven-
tion.

[0203] Referring to FIG. 34, a magnet MG and a hall
sensor HI may be positioned on both-end front cover 280 of
the mobile terminal 100 in the longitudinal direction. The
magnet MG and the Hall sensor HI can be opposite to each
other with respect to the center of the mobile terminal 100.
In the second state, the magnet MG and the hall sensor HI
can face each other. The hall sensor HI can sense and react
with the magnetic field of the magnet MG. The hall sensor
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HI can sense the magnetic field originated from the magnet
MG when the first body 210 and the second body 220 are in
the second state. The controller of the mobile terminal 100
may deactivate the display D when the Hall sensor HI senses
the magnetic field of the magnet MG.

[0204] In case that the magnet MG and the hall sensor HI
are located at the outermost portion of the mobile terminal
100, when the angle between the first body 210 and the
second body 220 is smaller than a certain angle, the hall
sensor HI can sense the magnetic field of the magnet MG.
Based on the relation of the distance L between the magnet
MG and the hall sensor HI to the angle 6 formed by the body
230 with respect to the fixed axis SC, the controller may
determine whether to activate the display D.

[0205] Referring to FIG. 35, an infrared component IR and
an infrared sensor IRD may be disposed at the lower
portions of the first body 210 and the second body 220. The
infrared component IR and the infrared sensor IRD may face
each other in the second state.

[0206] An infrared sensor IRD can sense infrared rays
emitted from the infrared component IR. The controller of
the mobile terminal 100 may deactivate the display D when
the infrared sensor IRD senses the infrared ray.

[0207] In this figure, the infrared component IR and the
infrared sensor IRD are positioned on the lower surfaces of
the first and second bodies 210 and 220. The infrared
component IR and the infrared ray sensor IRD may be
positioned on the lower surface of the front case 280.
[0208] FIGS. 36 to 43 illustrate operations of a mobile
terminal according to an embodiment of the present inven-
tion.

[0209] Based on the state of the display D, at least a
portion of the display D may be activated or deactivated.
[0210] Referring to FIG. 36, when the user grips the
mobile terminal 100, the user can touch the remaining
surface except the front surface. The controller of the mobile
terminal 100 may recognize the touched surface or the
untouched surface to deactivate the display D of the touched
surface. The touched surface or the untouched surface can be
recognized by using any one of the gyro sensor, the face
recognition, and the infrared sensor of the mobile terminal
100. It is possible for the controller of the mobile terminal
100 to recognize the covered surface and the uncovered
surface among surfaces of the display D and to deactivate
the covered surface of the display D. The covered surface of
the display D may mean the touched surface of the display
D. The uncovered surface of the display D may mean the
untouched surface of the display D.

[0211] On the other hand, the touched surface of the
display D can be activated. The controller of the mobile
terminal 100 may cause only the touch input to be inacti-
vated on the touched surface of the display D. In this case,
the user can enjoy a larger screen because the screen of the
display D is activated in full size.

[0212] The display D located on the lateral side of the
mobile terminal 100 can be divided into upper and lower
areas. Referring to FIG. 36(a), when the user touches the
lower area of the lateral side of the display D, the controller
of the mobile terminal 100 may activate touch input of the
display D at the upper area of the lateral side. Referring to
FIG. 36(b), when the user touches the upper area of the
lateral side of the display D, the controller of the mobile
terminal 100 may activate touch input of the display D at the
lower area of the lateral side.
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[0213] Referring to FIG. 37, the mobile terminal 100 may
be in the first state or the second state. The mobile terminal
100 may be at least partially covered by the first case CAl.
[0214] Referring to FIG. 37(a), in the second state, the first
case CA1 may be slidably coupled to any one of the first and
second bodies 210 and 220. For example, the first case CA1
may be slidably coupled to the second body 220. The first
case CAl can slide on the second body 220 to cover the
display D disposed on the second body 220. In this case, the
controller of the mobile terminal 100 can activate only the
display D disposed on the first body 230 and lateral side.
[0215] Referring to FIG. 37(5), in the first state, the first
case CA1 may be slidably coupled to any one of the first and
second bodies 210 and 220. In this case, the first case CAl
may not shield the display D. Accordingly the controller of
the mobile terminal 100 can activate all of the display D.
[0216] Referring to FIG. 38, in the first state, the second
case CA2 may cover the upper surface of the display D. The
controller of the mobile terminal 100 may deactivate the
entire display D. The second case CA2 may be guided by a
magnet guide MGI located on the upper side of the first body
210. A side of the second case CA2 can be fitted in the
magnet guide MGI. Accordingly, the second case CA2 can
be aligned on the body 230.

[0217] The second case CA2 may be composed of a
flexible region FR and a rigid region RR. The flexible region
FR is a portion corresponding to the bent area BA of the
hinge assembly L. and the rigid region RR may be a portion
corresponding to the flat area FA of the hinge assembly L.
The shape of the flexible region FR may change as the state
of'the bodies 230 vary from the first state to the second state
or vice versa. Accordingly, the flexible region FR can
include a material having a ductility higher than that of the
rigid region RR.

[0218] In this figure, a magnet guide MGI and a second
case CA2 are seen to be positioned on the upper side of the
body 230. However, the magnet guide MGI and the second
case CA2 may be positioned below the body 230.

[0219] Referring to FIG. 39, in the second state, the
second case CA2 can cover a portion of the display D due
to the difference in length between the outer side surface and
the inner side surface of the body 230. Accordingly, the
display D can be partially exposed to the outside. The
controller of the mobile terminal 100 may activate the
exposed portion of the display D. For example, the control-
ler of the mobile terminal 100 may cause a notification, a
text confirmation, or a phone call icon to be displayed on the
exposed portion of the display D. Accordingly the user can
use various functions even if the mobile terminal 100 is
covered by the second case CA2.

[0220] Referring to FIG. 40, the mobile terminal 100 may
be in a third state, which is an intermediate state of the first
and second states. That is, the mobile terminal 100 may be
in a third state in which the first and second bodies 210 and
220 are bent at a certain angle. In this case, the user can
support both ends of the first and second bodies 210 and 220
on the floor surface. The controller of the mobile terminal
100 may activate the display D located on at least one of the
first and second bodies 210. The user can easily confirm the
contents displayed on the display D without holding the
mobile terminal 100.

[0221] Referring to FIG. 41, the mobile terminal 100 may
be in a third state, which is an intermediate state of the first
and second states. That is, the mobile terminal 100 may be
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in a third state in which the first and second bodies 210 and
220 are bent at a certain angle. The mobile terminal 100 may
be provided with a motion sensor MS on both sides of the
display D. The motion detection sensor MS may be located
in the first body 210 and/or the second body 220.

[0222] The motion sensor MS can detect the user’s opera-
tion by using any one of a camera, an infrared sensor, and an
ultrasonic sensor. When the motion sensor MS detects the
motion of the user, the controller of the mobile terminal 100
may display a screen corresponding to the signal of the
motion sensor MS.

[0223] The display D positioned on the first body 210 may
display a screen corresponding to the signal of the motion
sensor MS located on the first body 210. The display D
positioned on the second body 220 may display a screen
corresponding to the signal of the motion sensor MS on the
second body 220. Accordingly, the users can watch the
display D displaying two screens, and can play a game or the
like utilizing the interactive motion recognition control.
[0224] Referring to FIG. 42, both the first body 210 and
the second body 220 may include a receiver RC. The mobile
terminal 100 may include a first receiver RC1 located on the
first body 210 and a second receiver RC2 located on the
second body 220.

[0225] The controller of the mobile terminal 100 may
display a second screen on the display D on the second body
220, while the mobile terminal 100 is under phone call by
using the first receiver RC1, wherein a first screen is
displayed on the display D on the first body 210, wherein the
first screen may be different from the second screen. That is,
the display D on the first body 210 and the display D on the
second body 220 can perform different functions at the same
time. Likewise, the controller of the mobile terminal 100
may display another screen on the display D located on the
first body 210 even when receiving the telephone using the
second receiver RC2.

[0226] Referring to FIG. 43, the mobile terminal 100 may
be at least partially covered by the third case CA 3. The third
case CA3 may cover the display D located on the first and
second bodies 210 and 220. Accordingly the display D
placed on the hinge assembly L. may not be covered by the
third case CA3.

[0227] The controller of the mobile terminal 100 may
activate the exposed portion of the display D. For example,
the controller of the mobile terminal 100 may display a
notification, text confirmation, or telephone reception icon
on the exposed portion of the display D. Accordingly the
user can use various functions without removing the mobile
terminal 100 from the third case CA3.

[0228] FIG. 44 is a block diagram of a mobile terminal
according to an exemplary embodiment of the invention.
[0229] The 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. It is understood that implementing all of the
illustrated components is not a requirement, and that greater
or fewer components may alternatively be implemented.
[0230] The wireless communication unit 110 typically
includes one or more modules which permit communica-
tions such as wireless communications between the mobile
terminal 100 and a wireless communication system, com-
munications between the mobile terminal 100 and another
mobile terminal, communications between the mobile ter-
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minal 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.

[0231] The wireless communication unit 110 includes one
or more of a broadcast receiving module 111, a mobile
communication module 112, a wireless Internet module 113,
a short-range communication module 114, and a location
information module 115.

[0232] 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 signal, 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 controller 180 according
to device parameters, user commands, and combinations
thereof.

[0233] 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. 1, the sensing unit 140 is shown
having a proximity sensor 141 and an illumination sensor
142. If desired, the sensing unit 140 may alternatively 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 sensor (for example, camera
121), a microphone 122, a battery gauge, an environment
sensor (for example, a barometer, a hygrometer, a thermom-
eter, a radiation detection 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 may
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.

[0234] 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. The
display unit 151 may 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 terminal 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.

[0235] 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, external 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 /O ports,
earphone ports, and the like. In some cases, the mobile
terminal 100 may perform assorted control functions asso-
ciated with a connected external device, in response to the
external device being connected to the interface unit 160.
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[0236] 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 con-
figured to store application programs executed in the mobile
terminal 100, data or instructions for operations of the
mobile terminal 100, and the like. Some of these application
programs may be downloaded from an external server via
wireless communication. Other application programs may
be installed within the mobile terminal 100 at time of
manufacturing or shipping, which is typically the case for
basic functions of the mobile terminal 100 (for example,
receiving a call, placing a call, receiving 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.

[0237] The controller 180 typically functions to control
overall operation of the mobile terminal 100, in addition to
the operations associated with the application programs. The
controller 180 may provide or process information or func-
tions appropriate for a user by processing signals, data,
information and the like.

[0238] Inorder to drive application programs stored in the
memory 170, the controller 180 may control some or all of
the components illustrated in FIG. 44. The controller may
conduct a combination of at least two components included
in the mobile terminal for the driving of the application
program.

[0239] 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 terminal 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.

[0240] At least some of the above-described components
may operate in cooperation with each other to implement an
operation, control, or control method of the mobile terminal
according to various embodiments described below. In addi-
tion, the method of operation, control, or control of the
mobile terminal may be implemented on the mobile terminal
by driving at least one application program stored in the
memory 170.

[0241] The present invention described above can be
embodied as computer-readable codes on a medium on
which a program is recorded. The computer readable
medium includes all kinds of recording devices in which
data that can be read by a computer system is stored.
Examples of the computer-readable medium include a hard
disk drive (HDD), a solid state disk (SSD), a silicon disk
drive (SDD), a ROM, a RAM, a CD-ROM, a magnetic tape,
a floppy disk, And may also be implemented in the form of
a carrier wave (e.g., transmission over the Internet). In
addition, the computer may include a controller 180 of the
terminal. Accordingly the above detailed description is to be
considered in all respects as illustrative and not restrictive.
The scope of the present invention should be determined by
rational interpretation of the appended claims, and all
changes within the scope of equivalents of the present
invention are included in the scope of the present invention.
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1-15. (canceled)

16. A mobile terminal comprising:

a foldable case including a front case and rear case and

configured to be in one of an opened flat state in which
a protrusion of the rear case is slid inward into a sliding
area of the front case, a folded state in which the
protrusion of the rear case is slid outward from the
sliding area, and an intermediate state between the
opened flat state and the folded state;

a flexible display on a surface of the foldable case; and

electrical components between the front case and the rear

case.

17. The mobile terminal of claim 16, wherein the rear case
includes a corrugated middle portion configured to flex
when the mobile terminal is changed from the opened flat
state to the folded state or from the folded state to the opened
flat state.

18. The mobile terminal of claim 16, wherein the sliding
area of the front case has a first depth, and

wherein the protrusion of the rear case is inserted into the

sliding area as much as the first depth when the foldable
case is in the opened flat state.

19. The mobile terminal of claim 18, wherein the protru-
sion of the rear case is inserted into the sliding area to a
second depth smaller than the first depth when the foldable
case is in the intermediate state.

20. The mobile terminal of claim 19, wherein the protru-
sion of the rear case is inserted into the sliding area to a third
depth smaller than the second depth when the foldable case
is in the folded state.

21. The mobile terminal of claim 17, wherein the protru-
sion of the rear case moves in the sliding area so as to
correspond to a difference in length between the front case
and the rear case.

22. The mobile terminal of claim 17, wherein the corru-
gated area includes a plurality of slits formed on a lateral
side of the rear case.

23. The mobile terminal of claim 17, wherein a thickness
of the corrugated area varies from a first thickness to a
second thickness periodically.

24. The mobile terminal of claim 17, wherein non-flexible
electronic components are disposed on the rear case as
positions outside of the corrugated middle portion.

25. The mobile terminal of claim 16, wherein the foldable
case further includes:

a first region including a central portion of the foldable

case, the first region being bendable;

a second region positioned between the first region and an

end of the mobile terminal; and

12

Aug. 16,2018

a third region positioned between the first region and

another end of the mobile terminal.

26. The mobile terminal of claim 25, wherein the second
and third regions are flat.

27. The mobile terminal of claim 25, further comprising:

inflexible components including a battery and a PCB

positioned in at least one of the second and third
regions.

28. The mobile terminal of claim 16, wherein the flexible
display includes a plurality of layers, at least one of the
plurality of layers includes a silicon (Si) material.

29. The mobile terminal of claim 16, wherein the rear case
includes:

a first band disposed on the rear case in a longitudinal

direction; and

a second band disposed on the rear case in the longitudinal

direction, a portion of the second band being over-
lapped with the first band,

wherein the first band includes a plurality of convexities,

wherein the second band includes a plurality of concavi-

ties facing the plurality of convexities of the first band,
and

wherein at least a portion of the plurality of the convexi-

ties is fitted in the plurality of concavities.

30. The mobile terminal of claim 16, further comprising:

a wire connecting an end of the case to another end of the

case; and

a winding gadget connected to the wire and configured to

apply tension to the wire.

31. The mobile terminal of claim 16, further comprising:

a controller configured to control the flexible display

based on a change in the state of the case.

32. The mobile terminal of claim 31, wherein the con-
troller controls the flexible display based on at least one of
a speed of the change in the state of the foldable case, an
amount of the change in the state of the foldable case, and
a direction of the change in the state of the foldable case.

33. The mobile terminal of claim 31, wherein the con-
troller controls the flexible display to display contents on a
full screen when the state of the foldable case changes from
the folded state to the opened flat state.

34. The mobile terminal of claim 17, wherein the corru-
gated portion of the rear cases includes a plurality of slits
and ribs alternating with each other.

35. The mobile terminal of claim 34, wherein a thickness
of a corresponding rib is greater than a thickness of a
corresponding slit in the corrugated portion, and

wherein the corrugated portion comprises an external side

surface of the mobile terminal.
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