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SPECIFICATION
TITLE OF THE INVENTION
FOLDABLE DISPLAY DEVICE CAPABLE OF FIXING SCREEN BY MEANS
OF FOLDING DISPLAY AND METHOD FOR CONTROLLING THE FOLDABLE
DISPLAY DEVICE

Technical Field
[0001] The present invention relates to a foldable display device and a method for
controlling the same, and more particularly, to a foldable display device capable of fixing a

screen by means of display folding and a method for controlling the same.

Background Art

[0002] Recently, various types of display devices have been developed in
accordance with the development of technologies. Particularly, many studies of a foldable
display device provided with a plurality of displays arranged in a foldable housing have
been made to fulfill the demand of a user who desires to view an image of a larger screen
while enhancing portability.

[0003] A user may use a foldable display device to view only one display in a state
that the device is folded, or may use the foldable display device to view a plurality of
displays at a glance in a state that the device is unfolded. At this time, a screen size of
digital contents displayed on the display, for example, a length of a full page of an Internet
web page may be greater than the display which is unfolded. In this case, the user moves the
screen in an up and down direction of the page while scrolling the screen up and down.

[0004] However, at this time, if targets which the user desires to view and compare
are spaced apart from each other at a an upper portion and a lower portion of the page, the
user has no option but to repeatedly move the page up and down to view the targets. Since
the foldable display device has display areas split physically or visually, portions which the
user desires to view may be displayed respectively through the split display areas. Therefore,
it is required to display each of contents on the display areas split by the foldable display
device.

Disclosure

Technical Problem
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[0005] An object of the present specification devised to solve the problem of the
relate art is to provide a foldable display device capable of fixing a screen by means of
display folding and a method for controlling the same.

Technical Solution

[0006] To achieve the above object, a foldable display device according to the
present specification comprises a display unit for outputting an input signal by sensing a
user’s touch and including first and second display areas split spatially or visually by
folding; a folding sensor unit for sensing full folding, full unfolding and intermediate
folding of the display unit and outputting a state signal related to a folding level of the
display unit, the intermediate folding being a process of connecting the full unfolding with
the full folding; and a controller for displaying digital contents on the display unit,
controlling a screen displayed on the display unit by receiving the input signal, and
monitoring a state of the display unit by receiving the state signal from the folding sensor
unit, wherein the controller controls the entire of the screen displayed on the display unit by
means of the input signal when the digital contents are displayed on the display unit in the
state of full unfolding (hereinafter, ‘first mode’), and controls the screen of the display area
where the user’s touch is sensed from the first and second display areas when the state of
full unfolding has been switched to the state of intermediate folding (hereinafter, ‘second
mode’).

[0007] According to the embodiment of the present specification, the controller
may maintain a screen of the display area where the user’s touch is not sensed from the first
and second display areas.

[0008] According to the embodiment of the present specification, the controller
may display a size ratio of text and image displayed on the first and second display areas in
the second mode equally to a size ratio of text and image in the first mode.

[0009] According to the embodiment of the present specification, the controller
may control the screen of the second display area to correspond to only the input signal
received through the second display area among the input signals in the second mode.

[0010] In this case, the controller may display a graphic effect, which indicates that
the screen of the first display area is not controlled, on the first display area with respect to
the input signal received through the first display area in the second mode.

[0011] Also, in this case, according to one embodiment, the second display area

may be a display area of which size is relatively greater than that of the first display area.
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According to another embodiment, a position of the first display area and a position of the
second display area may be set previously.

[0012] According to the embodiment of the present specification, the controller
may execute the second mode when the state of full unfolding has been switched to the state
of intermediate folding and the state of intermediate folding has been maintained for a
predetermined time. In this case, the controller may display a graphic effect, which indicates
that the second mode has been executed, on the display unit.

[0013] According to the embodiment of the present specification, the controller
may not display the same portion of the contents on the first and second display areas even
though an input for moving the screen of the display area is received in the second mode.

[0014] According to the embodiment of the present specification, the contents may
be a plurality of sequential images, and the controller may display at least two or more
sequential images among the plurality of images in the first mode and display at least one or
more images on each of the first and second display areas in the second mode.

[0015] According to the embodiment of the present specification, the controller
may execute the first mode when the state of intermediate folding has been switched to the
state of full unfolding after executing the second mode.

[0016] In this case, according to one embodiment, the controller may display the
contents on the display unit on the basis of the screen displayed on the first display area in
case of the second mode. According to another embodiment, the controller may display the
contents on the display unit on the basis of the screen displayed on the second display area
in case of the second mode.

[0017] According to the embodiment of the present specification, the controller
may end only the content of the display area where the user’s touch is sensed from the first
and second display areas and maintain the screen of the contents displayed on the other
display area when the user’s input is an input for ending the contents in the second mode.

[0018] To achieve the above object, a method for controlling a foldable display
device according to the present specification is a method for controlling a foldable display
device, which comprises a display unit for outputting an input signal by sensing a user’s
touch and including first and second display areas split spatially or visually by folding and a
folding sensor unit for sensing full folding, full unfolding and intermediate folding of the
display unit and outputting a state signal related to a folding level of the display unit, the
intermediate folding being a process of connecting the full unfolding with the full folding,

and may comprise the steps of (a) displaying digital contents on the display unit in a state of
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the full unfolding, and executing a first mode for controlling the entire of a screen displayed
on the display unit by means of the input signal; (b) monitoring the state of the display unit
by receiving the state signal from the folding sensor unit; and (c) executing a second mode
for controlling the screen of the display area where the user’s touch is sensed from the first
and second display areas when the state of full unfolding has been switched to the state of
intermediate folding.

Advantageous Effects

[0019] According to one aspect of the present specification, a user may
simultaneously view screens of two desired portions from one content. Therefore,
inconvenience occurring in that the user should alternately scroll the screens may be
reduced.

[0020] According to another aspect of the present specification, it is possible to
simultaneously compare two or more images regardless of sequence even in the case that
contents are a plurality of sequential images.

Brief Description of the Drawings

[0021] The accompanying drawings, which are included to provide a further
understanding of the present specification, illustrate preferred embodiments of the present
specification and together with the description serve to explain the technical spirits of the
present specification, and thus the present specification should not be construed to be
limited to the drawings.

[0022] FIG. 1 is a schematic block diagram illustrating a foldable display device
according to the present specification.

[0023] FIG. 2 is a schematic block diagram illustrating a foldable display device
according to the embodiment of the present specification.

[0024] FIG. 3 is an exemplary view illustrating various examples of a type of a
foldable display device according to the present specification.

[0025] FIG. 4 is an exemplary view of a first mode according to the present
specification.

[0026] FIG. 5 is an exemplary view of a second mode according to the present
specification.

[0027] FIG. 6 is an exemplary view of a second mode according to the present
specification.

[0028] FIG. 7 is an exemplary view illustrating that a first mode is executed again

in a foldable display device according to the present specification.
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[0029] FIG. 8 is an exemplary view illustrating that a content of one of a first
display area and a second display area ends in accordance with the present specification.

[0030] FIG. 9 is an exemplary view illustrating a first mode and a second mode
when contents correspond to a plurality of images having sequence.

[0031] FIG. 10 is a flow chart illustrating a method for controlling a foldable
display device according to one embodiment of the present specification.

Best Mode for Carrying Out the Invention

[0032] Hereinafter, the preferred embodiments of the present specification will be
described in detail with reference to the accompanying drawings. At this time, although the
embodiments of the present specification will be described in detail with reference to the
accompanying drawings and the disclosure described by the drawings, it is to be understood
that the technical spirits and principles of the present specification are not limited by such
embodiments.

[0033] FIG. 1 is a schematic block diagram illustrating a foldable display device
according to the present specification.

[0034] Referring to FIG. 1, the foldable display device 100 according to the present
specification comprises a display unit 110, a folding sensor unit 120, and a controller 130.

[0035] The display unit 110 may output an input signal by sensing a user’s touch,
and may include at least two or more display areas split spatially or visually by folding. The
display unit 110 may output digital contents in accordance with a control command of the
controller 130.

[0036] The folding sensor unit 120 may sense full folding of the display unit 110,
full unfolding thereof, and intermediate folding which is a process of connecting the full
folding with the full unfolding. The folding sensor unit 120 may output a state signal related
to a folding level of the display unit 110.

[0037] The controller 130 may display digital contents on the display unit 110. The
controller 130 may control a screen displayed on the display unit 110 by receiving the input
signal. Also, the controller 130 may monitor the state of the display unit 110 by receiving
the state signal from the folding sensor unit 120.

[0038] The display unit 110, the folding sensor unit 120 and the controller 130 are
electrically connected with one another. Therefore, it is possible to give and take
information among these elements. A communication protocol for giving and taking

information among these elements is not limited to a specific protocol, and various
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communication protocols that may easily be used by those (hereinafter, ‘skilled persons’)
skilled in the art to which the present specification pertains may be used.

[0039] Meanwhile, the foldable display device 100 may further comprise various
elements if necessary.

[0040] FIG. 2 is a schematic block diagram illustrating a foldable display device
according to the embodiment of the present specification.

[0041] Referring to FIG. 2, the foldable display device 100 may include a display
unit 110, a folding sensor unit 120, other sensor unit 121, a controller 130, a communication
unit 140, a camera unit 150, an input unit 160, an audio unit 170, a storage unit 180, and a
power unit 190.

[0042] Since the display unit 110, the folding sensor unit 120 and the controller 130
have been described as above, their repeated description will be omitted.

[0043] The other sensor unit 121 may deliver a user input or an environment
recognized by the device to the controller 130 by using a sensor installed in the device. The
other sensor unit 121 may include a plurality of sensors. For example, the plurality of
sensors may include a gravity sensor, a geomagnetic sensor, a motion Sensor, a gyro sensor,
an acceleration sensor, an inclination sensor, a brightness sensor, an altitude sensor, a smell
sensor, a temperature sensor, a depth sensor, a pressure sensor, a bending sensor, an audio
sensor, a video sensor, a GPS sensor, a touch sensor, etc.

[0044] The communication unit 140 may perform communication with an external
network using various protocols and transmit and receive digital data to and from the
external network by accessing the external network through a wire or wirelessly.

[0045] The camera unit 150 may take photos and moving images. The camera unit
150 may be used as a motion sensor or video sensor. The camera unit 150 may include a
plurality of cameras.

[0046] The input unit 160 may externally receive a user command. The input unit
160 may be implemented in various manners. For example, the input unit 160 may be
implemented as a keyboard, a key pad, a mouse, a touch pad, a button, a soft key, etc. In a
broad sense, the input unit 160 may include a microphone, a touch screen, etc. The
microphone may receive a user’s voice, and the touch screen may receive a touch gesture of
the user. As the case may be, the microphone may be included in the audio unit.

[0047] The audio unit 170 may include an audio output means such as a speaker
and an audio input means such as a microphone. The audio unit 170 may be used as an

audio sensor.
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[0048] The storage unit 180 may store various digital data such as video, audio,
photo, moving image and application. For example, the storage unit 180 may include a
RAM, a ROM, a cache memory, a hard disk drive (HDD), a solid state drive (SSD), a CD, a
DVD, a Blu-ray disk, a floppy disk (FDD), a magnetic disk, a memory card, a flash
memory, and a USB memory.

[0049] The power unit 190 is a power source connected with a battery or an
external power source, and may supply a power to the device.

[0050] Meanwhile, the foldable display device 100 according to the present
specification means various types of devices that may process various digital data and
perform corresponding operations. Although the foldable display device 100 is preferably a
mobile communication device, the foldable display device 100 may be one of a notebook
computer, a personal computer, a tablet computing device, a portable navigation device, a
portable video player, a personal digital assistant (PDA), and other similar device. Also, the
elements of the foldable display device 100 shown in FIG. 2 are provided as exemplary
embodiments, and it is to be understood that the present specification may be carried out by
the foldable display device 100 that comprises more or less elements than those shown in
FIG. 2.

[0051] FIG. 3 is an exemplary view illustrating various examples of a type of a
foldable display device according to the present specification.

[0052] Referring to FIG. 3a, it is noted that a 2-foldable display device is comprised
of two display areas A and B. In a state that the foldable display device is fully unfolded,
the two display areas A and B are connected with each other to be seen as one display. In a
state that the foldable display device is fully folded, the two display areas A and B are
spaced apart from each other to be seen as two displays. Therefore, the embodiment shown
in FIG. 3a includes a display unit that includes two display areas A and B spaced apart from
each other spatially or visually by folding.

[0053] Referring to FIG. 3b, it is noted that a 2-foldable display device is
comprised of three display areas A, B and C. In a state that the foldable display device is
fully unfolded, only one display area A is seen. In a state that the foldable display device is
fully folded, the other two display areas B and C are connected with each other to be seen as
one display. Therefore, the embodiment shown in FIG. 3b includes a display unit that
includes two display areas B and C spaced apart from each other spatially or visually by

folding.
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[0054] Referring to FIG. 3c, it is noted that a 3-foldable display device is comprised
of three display areas A, B and C. In a state that the foldable display device is fully
unfolded, the three display areas A, B and C are connected with one another to be seen as
one display. In a state that the foldable display device is fully folded, the three display areas
A, B and C are spaced apart from one another to be seen as the respective displays.
Therefore, the embodiment shown in FIG. 3c includes a display unit that includes three
display areas A, B and C spaced apart from one another spatially or visually by folding.

[0055] Referring to FIG. 3d, it is noted that a 3-foldable display device is
comprised of three display areas A, B and C. The foldable display device of FIG. 3d is
different from that of FIG. 3c in a folding direction. Therefore, it is noted that the three
display areas A, B and C of the foldable display device are folded and then unfolded in a
shape of ‘Z’. In a state that the foldable display device is fully unfolded, the three display
areas A, B and C are connected with one another to be seen as one display. In a state that
the foldable display device is fully folded, the three display areas A, B and C are spaced
apart from one another to be seen as the respective displays. Therefore, the embodiment
shown in FIG. 3d includes a display unit that includes three display areas A, B and C spaced
apart from one another spatially or visually by folding.

[0056] Referring to FIG. 3e, it is noted that a foldable display device comprises a
flexible display unit. The flexible display unit is physically seen as one display but includes
two display areas A and B split spatially or visually by folding.

[0057] As shown in FIGS. 3a to 3e, the foldable display device 100 according to the
present specification may have various embodiments in shape and structure. The display
unit 110 included in the foldable display device 100 according to the present specification
may also have various types. However, the display unit 110 may include different display
areas split spatially or visually by folding. Hereinafter, in this specification, the different
areas split by folding will be referred to as ‘a first display area’ and ‘a second display area’.
The terms “the first and the second’ are intended to identify different display areas from
each other, but do not indicate a priority between the display areas. Therefore, any one of
the different display areas spaced apart from each other by folding may be the first display
area and the other one may be the second display area.

[0058] Meanwhile, the display unit 110 may have three states by means of folding
of the foldable display device 100. The three states may include ‘full unfolding’ where the
display areas belonging to the display unit 110 form one plane on a space, ‘full folding’

where all structures which may move in view of a mechanical structure of the foldable
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display device 100 are matched with each other, and ‘intermediate folding’ which is a
process of connecting the ‘full folding’ with the ‘full unfolding’.

[0059] Hereinafter, a control process of the controller 130 will be described in more
detail. For convenience of understanding, in this specification, the foldable display device
will be described based on a Z type 3-foldable display device having three display units A,
B and C shown in FIG. 3d.

[0060] FIG. 4 is an exemplary view of a first mode according to the present
specification.

[0061] Referring to (a) of FIG. 4, it is noted that a content is displayed on the
display unit 110 in a state of full unfolding of the display unit 110. The content is a web
page, and is exemplarily shown through a web browser application. Generally, a user may
scroll a web page screen up and down by touching the display unit to view another portion
of the webpage.

[0062] Referring to (b) of FIG. 4, it is noted that a user inputs a scroll through the
display unit 110. The display unit 110 may output an input signal related to a direction and
size of the scroll by sensing a user’s touch. The controller 130 may control the screen
displayed on the display unit 110 to move as much as the input direction and size by
receiving the input signal. This control mode of the controller 130 will be referred to as ‘a
first mode’ in this specification. That is, the first mode is characterized in that the entire of
the screen displayed on the display unit 110 is controlled by the input signal.

[0063] Meanwhile, the user may desire to fix some screen while the first mode is
being executed. For example, it is assumed that the user desires to simultaneously view the
uppermost content and the lowest content of the web page. It is also assumed that a length
of the web page is longer than that of the entire screen of the display unit 110 so as not to
allow the user to simultaneously view the uppermost content and the lowest content of the
web page. Under the circumstances, the user of the display device according to the related
art should alternately compare the uppermost content of the web page with the lowest
content of the web page while scrolling the screen up and down.

[0064] However, if a second mode of the foldable display device 100 according to
the present specification is executed, the above inconvenience may be reduced. The user of
the foldable display device 100 according to the present specification performs a behavior
for slightly folding the display unit 110 when desiring to simultaneously view the
uppermost content and the lowest content of the web page. At this time, the folding sensor

unit 120 outputs a state signal related to a folded level of the display unit 110. Since the
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controller 130 monitors the state of the display unit 110 by receiving the state signal from
the folding sensor unit 120, it is noted that the state of the display unit 110 is switched from
the state of full unfolding to the state of intermediate folding. At this time, the controller
130 executes a mode for controlling the screen of the display area where the user’s touch is
sensed from the first and second display areas. In this specification, the mode will be
referred to as ‘the second mode’. The second mode will be described in more detail with
reference to FIGS. 5 and 6.

[0065] FIG. 5 is an exemplary view of a second mode according to the present
specification.

[0066] Referring to (a) of FIG. 5, it is noted that the state of the display unit 110 is
the state of intermediate folding. At this time, the display unit 110 is split into a first display
area 111 and a second display area 112 by folding. As shown in (a) of FIG. 5, when the
display unit 110 is switched from the state of full unfolding to the state of intermediate
folding, the controller 130 executes the second mode.

[0067] At this time, the controller 130 may display a size ratio of text and image
displayed on the first and second display areas in the second mode equally to a size ratio of
text and image in the first mode.

[0068] Meanwhile, according to one embodiment of the present specification, the
controller 130 may execute the second mode when the state of the display unit 110 is
switched from the state of full unfolding to the state of intermediate folding and the state of
intermediate folding is maintained for a predetermined time. The controller 130 may
determine whether the behavior of the user for folding the display unit 110 is a behavior for
switching the state of full unfolding to the state of full folding or a behavior for executing
the second mode, by identifying whether the state of intermediate folding has been
maintained for a predetermined time.

[0069] When the second mode is executed, the controller 130 may display a graphic
effect indicating that the second mode has been executed, on the display unit 110. Although
a graphic effect for making the surrounding of the first display area 111 dark is shown in
FIG. 5 as an example, various graphic effects such as screen flickering and alarm message
may be displayed.

[0070] In the second mode, the controller 130 controls the screen of the display area
where the user’s touch is sensed from the first display area 111 and the second display area
112. Referring to (b) of FIG. 5, it is noted that the user performs a scroll input by touching

the second display area 112. At this time, the controller 130 moves the screen of the second
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display area 112 by receiving the input signal. As a result, as shown in (b) of FIG. 5, it is
noted that the screen of the first display area 111 is maintained without any change and only
the screen of the second display area 112 moves to a scroll direction. At this time, the
controller 130 may maintain the screen of the display area where the user’s touch is sensed
from the first display area 111 and the second display area 112.

[0071] If the second mode of the foldable display device according to the present
specification is used, the user may simultaneously view desired two portions of a web page
on the screen at a glance. Therefore, inconvenience occurring in that the user should
alternately compare the uppermost content with the lowest content of the web page while
scrolling the web page up and down may be avoided.

[0072] In the example shown in FIG. 5, although the controller 130 moves the
screen displayed on the second display area 112 to correspond to the user’s input which is
input to the second display area 112, the controller 130 may move the screen displayed on
the first display area 111 to correspond to the user’s input which is input to the first display
area 111.

[0073] Meanwhile, according to one embodiment of the present specification, the
controller 130 may control the screen of the second display area 112 to correspond to only
the input signal received through the second display area 112 among the input signals in the
second mode. That is, the screen displayed on the first display area 111 is fixed in spite of
the user’s input. At this time, the controller 130 may display a graphic effect, which
indicates that the screen of the first display area 111 is not controlled, on the first display
area 111 with respect to the input signal received through the first display area in the second
mode. An example of the graphic effect may include ‘a bounce back’ for moving the screen
and then returning the screen to its original position.

[0074] According to one embodiment of the present specification, the second
display area 112 may be a display area of which size is relatively greater than the first
display area 111. In FIG. 5, in accordance with the embodiment, the display area arranged
on the upper end based on the portion where folding occurs is set to the first display area
111 and the display area arranged on the lower end based on the portion where folding
occurs is set to the second display area 112. However, on the contrary to the embodiment of
FIG. 5, the second the second display area 112 may be a display area of which size is
relatively smaller than the first display area 111.

[0075] According to another embodiment of the present specification, the position

of the first display area 111 and the position of the second display area 112 may be set
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previously. In the embodiment that folding always occurs based on the center of the display
unit 110 like the foldable display device shown in FIG. 3a, the display area which will
become the first display area or the second display area may be set previously.

[0076] Meanwhile, according to one embodiment of the present specification, the
controller 130 may not display the same portion of the contents on the first display area 111
and the second display area 112 even though the input for moving the screen of the display
area is received in the second mode.

[0077] FIG. 6 is an exemplary view of a second mode according to the present
specification.

[0078] Referring to FIG. 6, it is noted that the user downwardly scrolls the screen of
the second display area 112. At this time, the screen displayed on the second display area
112 will be described together with FIG. 4. Referring to FIG. 4 again, it is noted that the
content displayed on the first display area 111 is connected with the content displayed on
the second display area 112. Therefore, if the user downwardly scrolls the screen of the
second display area 112, the content displayed on the first display area 111 should also be
displayed on the second display area 112. However, the controller 130 may not display the
same portion of the contents on the first display area 111 and the second display area 112 as
shown in FIG. 6 even though the input for moving the screen of the display area is received
in the second mode.

[0079] FIG. 7 is an exemplary view illustrating that a first mode is executed again
in a foldable display device according to the present specification.

[0080] Referring to FIG. 7, it is noted that the state of the display unit 110 is
switched from the state of intermediate folding to the state of full unfolding. As such, if the
user switches the state of the display unit 110 from the state of intermediate folding to the
state of full unfolding through the behavior contrary to the previous behavior, the controller
130 may determine that the user desires to return to the previous mode, that is, the first
mode. Therefore, the controller 130 may execute the first mode when the state of
intermediate folding is switched to the state of full unfolding after the second mode is
executed.

[0081] In this case, when the first mode is executed again, it is required to
determine a corresponding display area to display the display unit 110 based on the screen

displayed on the corresponding display area.
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[0082] According to one embodiment of the present specification, the controller
130 may display the content on the display unit 110 on the basis of the screen displayed on
the first display area 111 in case of the second mode.

[0083] According to another embodiment of the present specification, the controller
130 may display the content on the display unit 110 on the basis of the screen displayed on
the second display area 112 in case of the second mode. In the embodiment shown in FIG.
7, the controller 130 displays the content on the display unit 110 on the basis of the screen
displayed on the second display area 112 in case of the second mode shown in FIG. 5.

[0084] Meanwhile, when the user’s input in the second mode is an input for ending
the content, the controller 130 may end only the content of the display area where the user’s
touch is sensed from the first display area 111 and the second display area 112 and maintain
the screen of the content displayed on the other display area.

[0085] FIG. 8 is an exemplary view illustrating that a content of one of a first
display area and a second display area ends in accordance with the present specification.

[0086] Referring to FIG. 8, it is noted that a messenger application not a web page
is executed on the second display area 112. In the exemplary view shown in FIG. 7, the
controller 130 ends the content of the second display area 112 in accordance with the user’s
input in the second mode. At this time, the controller 130 maintains the screen of the
content displayed on the first display area. Afterwards, the controller 130 executes the
message application in accordance with the user’s input. According to this embodiment, if
the state of intermediate folding of the display unit 110 is maintained even though the
content ends, the controller 130 may maintain the screen of the display area where the
user’s input is not received.

[0087] Meanwhile, although the embodiments of FIGS. 4 to 8 have been described
based on that the content is a web page, the digital contents according to the present
specification are not limited to the web page. Various data executed by various applications
included in the foldable display device 100 according to the present specification and
displayed on the display unit 110 may be the digital contents.

[0088] According to the embodiment of the present specification, the contents may
be a plurality of images having sequence. In this case, the controller 130 may display at
least two or more sequential images among the plurality of images in the first mode and
display at least one or more images on the first and second areas in the second mode.

[0089] FIG. 9 is an exemplary view illustrating a first mode and a second mode

when contents correspond to a plurality of images having sequence.
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[0090] Referring to (a) of FIG. 9, it is noted that the state of the display unit 110 is
the state of full unfolding. Therefore, the controller 130 executes the first mode. The
controller 130 may display at least two or more sequential images among the plurality of
images in the first mode. In (a) of FIG. 9, it is noted that three sequential images are
displayed on the display unit 110.

[0091] Referring to (b) of FIG. 9, it is noted that the state of the display unit 110 is
the state of intermediate unfolding. Therefore, the controller 130 executes the second mode.
The controller 130 may display at least one or more images on each of the first display area
111 and the second display area 112 in the second mode. In (b) of FIG. 9, it is noted that
two images are displayed on the second display area 112. The state shown in (b) of FIG. 9 is
that the controller 130 controls the screen of the second display area 112 by means of the
input signal for moving the screen input through the second display area 112 by means of
the user. Since the contents are a plurality of sequential images, the controller 130 may
display an image having next sequence on the second display area 112 in accordance with a
screen moving direction.

[0092] Hereinafter, a method for controlling the aforementioned foldable display
device 100 will be described. However, since the respective elements included in the
foldable display device 100 and their roles have been already described, their repeated
description will be omitted.

[0093] FIG. 10 is a flow chart illustrating a method for controlling a foldable
display device according to one embodiment of the present specification.

[0094] Referring to FIG. 10, first of all, in step S1010, the controller 130 displays
digital contents on the display unit 110 in a state that the display unit 110 is fully unfolded.
At this time, the controller 130 executes a first mode for controlling the entire of the screen
displayed on the display unit 110 by means of the input signal output to the folding sensor
unit 120. The controller 130 finishes the process of the step S1010 and moves to step
S51020.

[0095] In the step S1020, the controller 130 may monitor the state of the display
unit 110 by receiving the state signal of the display unit 110 from the folding sensor unit
120. The controller 130 finishes the process of the step S1020 and moves to step S1030.

[0096] In the step S1030, the controller 130 determines whether the state of the
display unit 110 has been switched from the state of full unfolding to the state of
intermediate unfolding. If the state of the display unit 110 has not been switched from the

state of full unfolding to the state of intermediate unfolding (‘no’ of step S1030), the
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controller moves to the step S1020. Therefore, the controller 130 repeatedly executes the
steps S1020 and S1030. On the other hand, if the state of the display unit 110 has been
switched from the state of full unfolding to the state of intermediate unfolding (‘yes’ of step
S$1030), the controller 130 moves to step S1040.

[0097] Meanwhile, when the state of the display unit 110 has been switched from
the state of full unfolding to the state of intermediate unfolding (‘yes’ of step S1030), the
controller 130 may determine whether the state of full unfolding is switched to the state of
intermediate folding and the state of intermediate folding is maintained for a predetermined
time. When the state of intermediate folding is maintained for a predetermined time, the
controller 130 may move to the step S1040.

[0098] In the step S1040, the controller 130 may execute the second mode for
controlling the screen of the display area where the user’s touch is sensed from the first and
second display areas. At this time, the controller 130 may maintain the screen of the display
area where the user’s touch is not sensed from the first and second display areas 111 and
112. The controller 130 may display a size ratio of text and image displayed on the first and
second display areas 111 and 112 equally to a size ratio of text and image in the first mode.

[0099] Meanwhile, according to one embodiment of the present specification, the
controller 130 may move to step S1050 after executing the step S1040.

[00100] In the step S1050, the controller 130 determines whether the state of the
display unit 110 has been switched from the state of intermediate unfolding to the state of
full unfolding. If the state of the display unit 110 has not been switched from the state of
intermediate unfolding to the state of full unfolding (‘no’ of step S1050), the controller 130
moves to the step S1040. Therefore, the controller 130 repeatedly executes the steps S1040
and S1050. On the other hand, if the state of the display unit 110 has been switched from
the state of intermediate unfolding to the state of full unfolding (‘yes’ of step S1050), the
controller 130 moves to the step S1010. Therefore, the controller 130 executes the first
mode and the second mode suitable for the condition while repeatedly executing the steps
51010 to S1050.

[00101] Although the terms used in this specification are selected from generally
known and used terms considering their functions in the present specification, the terms
may be modified depending on intention of a person skilled in the art, practices, or the
advent of new technology. Also, in special case, the terms mentioned in the description of
the present specification may be selected by the applicant at his or her discretion, the

detailed meanings of which are described in relevant parts of the description herein.
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Accordingly, the terms used herein should be understood not simply by the actual terms
used but by the meaning lying within and the description disclosed herein.

[00102]  Specific structural or functional descriptions in the embodiments disclosed
in this specification are intended to describe the embodiments, and the embodiments can be
carried out in various forms and it should not be understood that the scope of the invention
is limited by the embodiments described in this specification.

[00103]  Since the embodiments according to the present specification may be carried
out in other specific ways and various modifications may be made in the embodiments,
specific embodiments will be illustrated in the drawings and will be described in detail in
this specification. However, this is not intended to limit the embodiments according to the
present specification to a specific disclosed type, and it is to be understood that the
embodiments according to the present specification include all changes, equivalents, or
replacements included in spirits and technical scope of the present specification.

[00104]  Although the terms such as “first” and/or “second” in this specification may
be used to describe various elements, it is to be understood that the elements are not limited
by such terms. The terms may be used to identify one element from another element. For
example, the first element may be referred to as the second element, and vice versa within
the range that does not depart from the scope of the present specification.

[00105] In the specification, when a part “comprises” or “includes” an element, it
means that the part further comprises or includes another element unless otherwise
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mentioned. Also, the term “...module” disclosed in the specification means a unit for
processing at least one function or operation, and may be implemented by hardware,
software or combination of hardware and software.

[00106]  Although the present specification has been described through the detailed
embodiments, it will be apparent to those skilled in the art that the present specification can
be embodied in other specific forms without departing from the spirit and essential
characteristics of the specification. The scope of the specification should be determined by
reasonable interpretation of the appended claims and all change which comes within the
equivalent scope of the specification are included in the scope of the specification.

[00107]  Also, although one dependent component is added for convenience of
understanding in the description of the embodiments of the present specification, two or
more dependent components may be added in the embodiments of the present specification.

Thus, the scope of the present specification is not limited by the embodiment disclosed in

this specification.
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Mode for carrying out the Invention

[00108]  Various embodiments have been described in the best mode for carrying out
the present specification. It will be apparent to those skilled in the art that the present
specification can be embodied in other specific forms without departing from the spirit and
essential characteristics of the specification. Thus, the scope of the specification should be
determined by reasonable interpretation of the appended claims and all change which comes
within the equivalent scope of the specification are included in the scope of the
specification.
Industrial Applicability

[00109] The present specification may fully or partially be applied to electronic
devices.

[00110]
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