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MOBILE DEVICE INCLUDING A FLEXIBLE According to some example embodiments , a mobile 
DISPLAY DEVICE AND METHOD OF include a touch - screen having an external touch 

OPERATING THE SAME screen region , an internal foldable touch - screen region , and 
a curved - surface touch - screen region that couples the exter 

5 nal touch - screen region and the internal foldable touch Matter enclosed in heavy brackets [ ] appears in the screen region , and a body to which the touch - screen is 
original patent but forms no part of this reissue specifica attached , wherein the device is configured to move at least 
tion ; matter printed in italics indicates the additions one icon corresponding to at least one executing application 
made by reissue ; a claim printed with strikethrough program to the curved - surface touch - screen region in 
indicates that the claim was canceled , disclaimed , or held 10 response to a folding angle of the internal foldable touch 
invalid by a prior post - patent action or proceeding . screen region when a folding operation of the internal 

foldable touch - screen region is performed . 
CROSS - REFERENCE TO RELATED The touch - screen may include a flexible touch - screen 

APPLICATION ( S ) including a flexible display device and a touch sensor 
15 device . 

[ This application claims priority under 35 USC $ 119 to The body may include a flexible material , wherein the 
Korean Patent Application No. 10-2013-0012003 , filed on body may be configured to support the folding operation of 
Feb. 1 , 2013 in the Korean Intellectual Property Office the internal foldable touch - screen region . 

The body may include a non - flexible material , wherein ( KIPO ) , the contents of which are incorporated herein in its entirety by reference . This is a reissue application of U.S. 20 the body includes a hinge configured to support the folding operation of the internal foldable touch - screen region . Pat . No. 9,612,621 B2 , issued Apr. 4 , 2017 , and filed as U.S. The internal foldable touch - screen region may include a application Ser . No. 14 / 165,393 on Jan. 27 , 2014 , which first internal touch - screen region and a second internal claims priority to , and the benefit of , Korean Application touch - screen region , wherein the first internal touch - screen 
Serial No. 10-2013-0012003 , filed in the Korean Intellectual 25 region and the second internal touch - screen region may be Property Office on Feb. 1 , 2013 , the entire contents of which physically coupled . 
are incorporated herein by reference . The internal foldable touch - screen region may include a 

first internal touch - screen region and a second internal 
BACKGROUND touch - screen region , wherein the first internal touch - screen 

30 region and the second internal touch - screen region may be 
1. Field physically separated . 
Example embodiments relate generally to an electronic The device may be configured to display the icon corre 

device . sponding to the application program executed on the exte 
2. Description of the Related Art nal touch - screen region on the curved - surface touch - screen 
Recently , as studies on flexible display devices are 35 region when the internal foldable touch - screen region is 

actively performed , a flexible touch - screen having a flexible unfolded to equal to or greater than a first folding angle , 
display device and a touch sensor device has come into the wherein the device may be configured to execute the appli 
spotlight in a manufacture field of electronic devices . When cation program on a part region or an entire region of the 
the flexible touch - screen is applied to any mobile device internal foldable touch - screen region when the icon is 
such as a smart - phone , a smart - pad , a laptop , etc. , a shape of 40 moved to the internal foldable touch - screen region . 
the mobile device can depart from conventional shapes of The device may be configured to display the icon corre 
the mobile device ( e.g. , rectangular , rectangular having sponding to the application program executed on the internal 
rounded edges , rectangular having streamlined sides , etc. ) . foldable touch - screen region on the curved - surface touch 
Thus , the mobile device having new shapes may provide screen region when the internal foldable touch - screen region 
various user interfaces to users . 45 is folded to equal to or smaller than a second folding angle , 

wherein the device may be configured to execute the appli 
SUMMARY cation program on a part region or an entire region of the 

external touch - screen region when the icon is moved to the 
Some example embodiments provide a mobile device external touch - screen region . 

capable of providing various user interfaces to users based 50 The icon may be moved from the curved - surface touch 
on a flexible touch - screen having an external touch - screen screen region to the internal foldable touch - screen region or 
region , an internal foldable touch - screen region , and a the external touch - screen region by a drag - and - drop opera 
curved - surface touch - screen region that is placed between tion or a click operation according to a user interface . 
the external touch - screen region and the internal foldable The first folding angle may be substantially the same as 
touch - screen region ( i.e. , the curved - surface touch - screen 55 the second folding angle , or may be different from the 
region couples the external touch - screen region and the second folding angle . 
internal foldable touch - screen region ) . The internal foldable touch - screen region may be acti 
Some example embodiments provide a method of oper vated and the external touch - screen region may be deacti 

ating a mobile device capable of providing various user vated when the internal foldable touch - screen region is 
interfaces to users based on a flexible touch - screen ( e.g. , of 60 unfolded to equal to or greater than the first folding angle . 
a mobile device ) having an external touch - screen region , an The internal foldable touch - screen region may be deacti 
internal foldable touch - screen region , and a curved - surface vated and the external touch - screen region may be activated 
touch - screen region that is placed between the external when the internal foldable touch - screen region is folded to 
touch - screen region and the internal foldable touch - screen equal to or smaller than the second folding angle . 
region ( i.e. , the curved - surface touch - screen region couples 65 According to some example embodiments , a method of 
the external touch - screen region and the internal foldable operating a mobile device may include executing an appli 
touch - screen region ) . cation program on an external touch - screen region , display 
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ing an icon corresponding to the application program on a foldable touch - screen region , may provide users with a user 
curved - surface touch - screen region that couples the external interface that selectively executes an application program on 
touch - screen region and an internal foldable touch - screen the external touch - screen region or the internal foldable 
region when the internal foldable touch - screen region is touch - screen region by moving an icon corresponding to an 
unfolded to equal to or greater than a folding angle , and 5 executing application program to the curved - surface touch 
executing the application program on a part region or an screen region in response to a folding angle of the internal 
entire region of the internal foldable touch - screen region foldable touch - screen region when a folding operation of the 
when the icon is moved to the internal foldable touch - screen internal foldable touch - screen region is performed ( i.e. , 
region . when the internal foldable touch - screen region is folded or 

The external touch - screen region , the internal foldable 10 unfolded ) . 
touch - screen region , and the curved - surface touch - screen 
region may correspond to respective regions of a flexible BRIEF DESCRIPTION OF THE DRAWINGS 
touch - screen including a flexible display device and a touch 
sensor device . Illustrative , non - limiting example embodiments will be 

The internal foldable touch - screen region may be acti- 15 more clearly understood from the following detailed 
vated and the external touch - screen region may be deacti description taken in conjunction with the accompanying 
vated when the internal foldable touch - screen region is drawings . 
unfolded to equal to or greater than the folding angle . FIG . 1 is a planar view illustrating a mobile device 

The icon may be moved from the curved - surface touch according to example embodiments . 
screen region to the internal foldable touch - screen region by 20 FIG . 2 is a perspective side view illustrating the mobile 
a drag - and - drop operation or a click operation according to device shown in FIG . 1 . 
a user interface . FIG . 3 is a flow chart illustrating an example embodiment 

According to some example embodiments , a method of in which the mobile device shown in FIG . 1 operates . 
operating a mobile device may include executing an appli FIGS . 4A , 4B , and 4C are diagrams illustrating an 
cation program on an internal foldable touch - screen region , 25 example embodiment in which the mobile device shown in 
displaying an icon corresponding to the application program FIG . 1 operates . 
on a curved - surface touch - screen region that couples an FIG . 5 is a flow chart illustrating another example 
external touch - screen region and the internal foldable touch embodiment in which the mobile device shown in FIG . 1 
screen region when the internal foldable touch - screen region operates . 
is folded to equal to or smaller than a folding angle , and 30 FIGS . 6A , 6B , and 6C are diagrams illustrating another 
executing the application program on a part region or an example embodiment in which the mobile device shown in 
entire region of the external touch - screen region when the FIG . 1 operates . 
icon is moved the external touch - screen region . FIG . 7 is a planar view illustrating a mobile device 

The external touch - screen region , the internal foldable according to example embodiments . 
touch - screen region , and the curved - surface touch - screen 35 FIG . 8 is a side perspective view illustrating the mobile 
region may correspond to respective regions of a flexible device shown in FIG . 7 . 
touch - screen including a flexible display device and a touch FIGS . 9A and 9B are diagrams illustrating an example 
sensor device . embodiment in which an application program is executed by 

The internal foldable touch - screen region may be deacti a mobile device according to example embodiments . 
vated and the external touch - screen region may be activated 40 FIGS . 10A and 10B are diagrams illustrating another 
when the internal foldable touch - screen region is folded to example embodiment in which an application program is 
equal to or smaller than the folding angle . executed by a mobile device according to example embodi 

The icon may be moved from the curved - surface touch ments . 
screen region to the external touch - screen region by a 
drag - and - drop operation or a click operation according to a 45 DETAILED DESCRIPTION 
user interface . 

Therefore , a mobile device according to example embodi Various example embodiments will be described more 
ments may include a flexible touch - screen having an exter fully hereinafter with reference to the accompanying draw 
nal touch - screen region , an internal foldable touch - screen ings , in which some example embodiments are shown . The 
region , and a curved - surface touch - screen region that 50 present inventive concept may , however , be embodied in 
couples the external touch - screen region and the internal many different forms and should not be construed as limited 
foldable touch - screen region . Thus , the mobile device may to the example embodiments set forth herein . Rather , these 
provide users with a user interface that selectively executes example embodiments are provided so that this disclosure 
an application program on the external touch - screen region will be more thorough and more complete , and will more 
or the internal foldable touch - screen region by moving an 55 fully convey the scope of the present inventive concept to 
icon corresponding to an executing application program to those skilled in the art . In the drawings , the sizes and relative 
the curved - surface touch - screen region in response to a sizes of layers and regions may be exaggerated for clarity . 
folding angle of the internal foldable touch - screen region Like numerals refer to like elements throughout . 
when a folding operation of the internal foldable touch It will be understood that , although the terms first , second , 
screen region is performed ( i.e. , when the internal foldable 60 third , etc. may be used herein to describe various elements , 
touch - screen region is folded or unfolded ) . these elements should not be limited by these terms . These 

In addition , a method of operating a mobile device terms are used to distinguish one element from another . 
according to example embodiments , where the mobile Thus , a first element discussed below could be termed a 
device includes a flexible touch - screen having an external second element without departing from the teachings of the 
touch - screen region , an internal foldable touch - screen 65 present inventive concept . As used herein , the term “ and / or ” 
region , and a curved - surface touch - screen region that includes any and all combinations of one or more of the 
couples the external touch - screen region and the internal associated listed items . 
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It will be understood that when an element is referred to when the body unit 140 is in a folded state . Here , as a user 
as being “ connected ” or “ coupled ” to another element , it can unfolds the body unit 140 , the mobile device 100 may move 
be directly connected or coupled to the other element or an icon corresponding to the specific application program 
intervening elements may be present . In contrast , when an from the external touch - screen region 122 to the curved 
element is referred to as being “ directly connected ” or 5 surface touch - screen region 124 when a folding angle o of 
" directly coupled ” to another element , there are no inter the internal foldable touch - screen region 126 becomes equal 
vening elements present . Other words used to describe the to or greater than a set folding angle ( e.g. , a predetermined 
relationship between elements should be interpreted in a like folding angle ) . In addition , for example , a specific applica 
fashion ( e.g. , “ between ” versus " directly between , ” “ adja tion program may be executed on the internal foldable 
cent ” versus “ directly adjacent , " etc. ) . 10 touch - screen region 126 when the body unit 140 is in an 

The terminology used herein is for the purpose of describ unfolded state . Here , as a user folds the body unit 140 , the 
ing particular example embodiments only and is not mobile device 100 may move an icon corresponding to the 
intended to be limiting of the present inventive concept . As specific application program from the internal foldable 
used herein , the singular forms “ a , " " an ” and “ the ” are touch - screen region 126 to the curved - surface touch - screen 
intended to include the plural forms as well , unless the 15 region 124 when a folding angle o of the internal foldable 
context clearly indicates otherwise . It will be further under touch - screen region 126 becomes equal to or smaller than a 
stood that the terms " comprises ” and / or " comprising , ” when set folding angle ( e.g. , a predetermined folding angle ) . 
used in this specification , specify the presence of stated In one example embodiment , when the internal foldable 
features , integers , steps , operations , elements , components , touch - screen region 126 is unfolded to equal to or greater 
and / or groups , but do not preclude the presence or addition 20 than a first folding angle , the mobile device 100 may display 
of one or more other features , integers , steps , operations , an icon corresponding to an application program that is 
elements , components , and / or groups thereof . executed on the external touch - screen region 122 on the 
Unless otherwise defined , all terms ( including technical curved - surface touch - screen region 124. Subsequently , the 

and scientific terms ) used herein have the same meaning as mobile device 100 may execute the application program on 
commonly understood by one of ordinary skill in the art to 25 a part region or an entire region of the internal foldable 
which embodiments of the present inventive concept touch - screen region 126 if the icon corresponding to the 
belongs . It will be further understood that terms , such as application program is moved from the curved - surface 
those defined in commonly used dictionaries , should be touch - screen region 124 to the internal foldable touch - screen 
interpreted as having a meaning that is consistent with their region 126 by a drag - and - drop operation or a click operation 
meaning in the context of the relevant art and will not be 30 according to a user interface . In another example embodi 
interpreted in an idealized or overly formal sense unless ment , when the internal foldable touch - screen region 126 is 
expressly so defined herein . folded to equal to or smaller than a second folding angle , the 

FIG . 1 is a planar view illustrating a mobile device mobile device 100 may display an icon corresponding to an 
according to example embodiments . FIG . 2 is a perspective application program that is executed on the internal foldable 
side view illustrating the mobile device shown in FIG . 1 . 35 touch - screen region 126 on the curved - surface touch - screen 
Referring to FIGS . 1 and 2 , the mobile device 100 may region 124. Subsequently , the mobile device 100 may 

include a touch - screen unit ( or a touch screen ) 120 and a execute the application program on a part region or an entire 
body unit ( or a body ) 140 to which the touch - screen unit 120 region of the external touch - screen region 122 if the icon 
is attached . Here , the touch - screen unit 120 may correspond corresponding to the application program is moved from the 
to a flexible touch - screen having a flexible display device 40 curved - surface touch - screen region 124 to the external 
and a touch sensor device . For example , the mobile device touch - screen region 122 by the drag - and - drop operation or 
100 may be implemented as a cellular phone , a smart - phone , the click operation according to the user interface . In one 
a smart - pad , etc. However , a type of the mobile device 100 example embodiment , the first folding angle may be sub 
is not limited thereto . stantially the same as the second folding angle . In another 

The touch - screen unit 120 may include an external touch- 45 example embodiment , the first folding angle may be differ 
screen region 122 , an internal foldable touch - screen region ent from the second folding angle . Additionally , the internal 
126 , and a curved - surface touch - screen region 124. Here , the foldable touch - screen region 126 may have a first internal 
curved - surface touch - screen region 124 may be placed touch - screen region ( e.g. , a left internal touch - screen region ) 
between the external touch - screen region 122 and the inter and a second internal touch - screen region ( e.g. , a right 
nal foldable touch - screen region 126. In other words , the 50 internal touch - screen region ) . Here , the first internal touch 
curved - surface touch - screen region 124 may couple the screen region and the second internal touch - screen region 
external touch - screen region 122 and the internal foldable may be divided with respect to a folding reference line on 
touch - screen region 126. The body unit 140 may be manu which the internal foldable touch - screen region 126 is 
factured with flexible materials , and thus may support a folded . In one example embodiment , the first internal touch 
folding operation of the internal foldable touch - screen 55 screen region and the second internal touch - screen region 
region 126. Therefore , when the body unit 140 is folded or may be physically separated . In another example embodi 
unfolded by users , the internal foldable touch - screen region ment , as illustrated in FIG . 1 , the first internal touch - screen 
126 of the touch - screen unit 120 may be folded or unfolded . region and the second internal touch - screen region may be 
Specifically , the mobile device 100 may move at least one physically coupled . 
icon corresponding to at least one executing application 60 In addition , when an application program is executed on 
program to the curved - surface touch - screen region 124 in a part region or an entire region of the internal foldable 
response to a folding angle of the internal foldable touch - screen region 126 as the internal foldable touch 
touch - screen region 126 when a folding operation of the screen region 126 is unfolded to equal to or greater than the 
internal foldable touch - screen region 126 is performed ( i.e. , first folding angle , the internal foldable touch - screen region 
when the internal foldable touch - screen region 126 is folded 65 126 may be activated , and the external touch - screen region 
or unfolded ) . For example , a specific application program 122 may be deactivated . In this case , a touch sensor function 
may be executed on the external touch - screen region 122 and a display function of the external touch - screen region 
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122 may be deactivated . Alternatively , a touch sensor func the internal foldable touch - screen region 126 , and the 
tion or a display function of the external touch - screen region curved - surface touch - screen region 124 that is placed 
122 may be deactivated . Similarly , when an application between the external touch - screen region 122 and the inter 
program is executed on a part region or an entire region of nal foldable touch - screen region 126. Here , the mobile 
the external touch - screen region 122 as the internal foldable 5 device 100 may provide users with a user interface that 
touch - screen region 126 is folded to equal to or smaller than selectively executes an application program on the external the second folding angle , the internal foldable touch - screen touch - screen region 122 or the internal foldable touch region 126 may be deactivated , and the external touch screen region 126 by moving an icon corresponding to an screen region 122 may be activated . In this case , a touch executing application program to the curved - surface touch sensor function and a display function of the internal fold- 10 screen region 124 in response to a folding angle of the able touch - screen region 126 may be deactivated . Alterna 
tively , a touch sensor function or a display function of the internal foldable touch - screen region 126 when a folding 
internal foldable touch - screen region 126 may be deacti operation of the internal foldable touch - screen region 126 is 
vated . However , embodiments of the present inventive con performed ( i.e. , when the internal foldable touch - screen 
cept are not limited thereto . For example , when certain 15 region 126 is folded or unfolded ) . As a result , a user may 
conditions are met , the external touch - screen region 122 and efficiently and conveniently user the mobile device 100 . 
the internal foldable touch - screen region 126 may be con FIG . 3 is a flow chart illustrating an example embodiment 
currently activated . That is , a user may use both the external in which the mobile device shown in FIG . 1 operates . FIGS . 
touch - screen region 122 and the internal foldable touch 4A , 4B , and 4C are diagrams illustrating an example 
screen region 126 even when an application program is 20 embodiment in which the mobile device shown in FIG . 1 
executed on a part region or an entire region of the internal operates . 
foldable touch - screen region 126 as the internal foldable Referring to FIGS . 3 , 4A , 4B , and 4C , it is illustrated that 
touch - screen region 126 is unfolded to equal to or greater the mobile device 100 is in a folded state , and then the 
than the first folding angle , or even when an application mobile device 100 is unfolded . As illustrated in FIG . 4A , the 
program is executed on a part region or an entire region of 25 mobile device 100 may execute an application program on 
the external touch - screen region 122 as the internal foldable the external touch - screen region 122 ( Step S110 ) when the 
touch - screen region 126 is folded to equal to or smaller than mobile device 100 is in a folded state . Subsequently , the 
the second folding angle . mobile device 100 may sense whether the internal foldable 

As described above , the touch - screen unit 120 may cor touch - screen region 126 is unfolded to equal to or greater 
respond to the flexible touch - screen having the flexible 30 than a set folding angle ( e.g. , a predetermined folding angle ) 
display device and the touch sensor device . For this reason , ( Step S120 ) . In other words , the mobile device 100 may 
the body unit 140 may include a display controller and a sense whether a folding angle o of the internal foldable 
touch sensor controller . In addition , the body unit 140 may touch - screen region 126 becomes equal to or greater than the 
include a processor , a communication device , a memory set folding angle ( e.g. , the predetermined folding angle ) as 
device , a storage device , function sensors , etc. The display 35 the internal foldable touch - screen region 126 is unfolded . 
controller may control a display function of the touch - screen Here , when the internal foldable touch - screen region 126 is 
unit 120. The touch sensor controller may control a touch unfolded to smaller than the set folding angle ( e.g. , the 
sensor function of the touch - screen unit 120. The processor predetermined folding angle ) , the mobile device 100 may 
may perform various computing functions . The processor continuously execute the application program on the exter 
may be a micro - processor , a central processing unit ( CPU ) , 40 nal touch - screen region 122 ( Step S110 ) . On the other hand , 
etc. The processor may be coupled to other components via as illustrated in FIG . 4B , when the internal foldable touch 
an address bus , a control bus , a data bus , etc. In some screen region 126 is unfolded to equal to or greater than the 
example embodiments , the processor may be coupled to an set folding angle ( e.g. , the predetermined folding angle ) , the 
extended bus such as a peripheral component interconnec mobile device 100 may display an icon ICN corresponding 
tion ( PCI ) bus . The memory device may store data for 45 to the application program on the curved - surface touch 
operations of the mobile device 100. For example , the screen region 124 ( Step S130 ) . Next , the mobile device 100 
memory device may include a volatile semiconductor may sense whether the icon ICN corresponding to the 
memory device such as a dynamic random access memory application program is moved to the internal foldable touch 
( DRAM ) device , a static random access memory ( SRAM ) screen region 126 ( Step S140 ) . For example , the icon ICN 
device , a mobile DRAM device , etc. , and / or a non - volatile 50 corresponding to the application program may be moved 
semiconductor memory device such as an erasable program from the curved - surface touch - screen region 124 to the 
mable read - only memory ( EPROM ) device , an electrically internal foldable touch - screen region 126 by a drag - and 
erasable programmable read - only memory ( EEPROM ) drop operation or a click operation according to a user 
device , a flash memory device , a phase change random interface . Here , as illustrated in FIG . 4C , when the icon ICN 
access memory ( PRAM ) device , a resistance random access 55 corresponding to the application program is moved to the 
memory ( RRAM ) device , a nano floating gate memory internal foldable touch - screen region 126 , the mobile device 
( NFGM ) device , a polymer random access memory 100 may execute the application program on the internal 
( PORAM ) device , a magnetic random access memory foldable touch - screen region 126 ( Step S150 ) . As described 
( MRAM ) device , a ferroelectric random access memory above , when the application program is executed on a part 
( FRAM ) device , etc. The storage device may include a solid 60 region or an entire region of the internal foldable touch 
state drive ( SSD ) device , a hard disk drive ( HDD ) device , a screen region 126 as the internal foldable touch - screen 
CD - ROM device , etc. The function sensors may detect region 126 is unfolded to equal to or greater than the set 
various operations for the mobile device 100. For example , folding angle ( e.g. , the predetermined folding angle ) , the 
a folding function sensor of the function sensors may detect internal foldable touch - screen region 126 may be activated , 
a folding operation of the mobile device 100 . 65 and the external touch - screen region 122 may be deacti 

In brief , the mobile device 100 may include the flexible vated . However , the present inventive concept is not limited 
touch - screen having the external touch - screen region 122 , thereto . 
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FIG . 5 is a flow chart illustrating another example nal foldable touch - screen region 226. In other words , the 
embodiment in which the mobile device shown in FIG . 1 curved - surface touch - screen region 224 may couple the 
operates . FIGS . 6A , 6B , and 6C are diagrams illustrating external touch - screen region 222 and the internal foldable 
another example embodiment in which the mobile device touch - screen region 226. The body unit 240 may be manu 
shown in FIG . 1 operates . 5 factured with non - flexible materials , and thus may include a 

Referring to FIGS . 5 , 6A , 6B , and 6C , it is illustrated that hinge 242 for supporting a folding operation of the internal 
the mobile device 100 is in an unfolded state , and then the foldable touch - screen region 226. Therefore , when the body 
mobile device 100 is folded . As illustrated in FIG . 6A , the unit 240 is folded or unfolded by users , the internal foldable 
mobile device 100 may execute an application program on touch - screen region 226 of the touch - screen unit 220 may be 
the internal foldable touch - screen region 126 ( Step S210 ) 10 folded or unfolded . Specifically , the mobile device 200 may 
when the mobile device 100 is in an unfolded state . Subse move at least one icon corresponding to at least one execut 
quently , the mobile device 100 may sense whether the ing application program to the curved - surface touch - screen 
internal foldable touch - screen region 126 is folded to equal region 224 in response to a folding angle o of the internal 
to or smaller than a set folding angle ( e.g. , a predetermined foldable touch - screen region 226 when a folding operation 
folding angle ) ( Step S220 ) . In other words , the mobile 15 of the internal foldable touch - screen region 226 is performed 
device 100 may sense whether a folding angle of the ( i.e. , when the internal foldable touch - screen region 226 is 
internal foldable touch - screen region 126 becomes equal to folded or unfolded ) . For example , a specific application 
or smaller than the set folding angle ( e.g. , the predetermined program may be executed on the external touch - screen 
folding angle ) as the internal foldable touch - screen region region 222 when the body unit 240 is in a folded state . Here , 
126 is folded . Here , when the internal foldable touch - screen 20 as a user unfolds the body unit 240 , the mobile device 200 
region 126 is folded to greater than the set folding angle may move an icon corresponding to the specific application 
( e.g. , the predetermined folding angle ) , the mobile device program from the external touch - screen region 222 to the 
100 may continuously execute the application program on curved - surface touch - screen region 224 when a folding 
the internal foldable touch - screen region 126 ( Step S210 ) . angle o of the internal foldable touch - screen region 226 
On the other hand , as illustrated in FIG . 6B , when the 25 becomes equal to or greater than a set folding angle ( e.g. , a 
internal foldable touch - screen region 126 is folded to equal predetermined folding angle ) . In addition , for example , a 
to or smaller than the set folding angle ( e.g. , the predeter specific application program may be executed on the internal 
mined folding angle ) , the mobile device 100 may display an foldable touch - screen region 226 when the body unit 240 is 
icon ICN corresponding to the application program on the in an unfolded state . Here , as a user folds the body unit 240 , 
curved - surface touch - screen region 124 ( Step S230 ) . Next , 30 the mobile device 200 may move an icon corresponding to 
the mobile device 100 may sense whether the icon ICN the specific application program from the internal foldable 
corresponding to the application program is moved to the touch - screen region 226 to the curved - surface touch - screen 
external touch - screen region 122 ( Step S240 ) . For example , region 224 when a folding angle of the internal foldable 
the icon ICN corresponding to the application program may touch - screen region 226 becomes equal to or smaller than a 
be moved from the curved - surface touch - screen region 124 35 set folding angle ( e.g. , a predetermined folding angle ) . 
to the external touch - screen region 122 by a drag - and - drop In one example embodiment , when the internal foldable 
operation or a click operation according to a user interface . touch - screen region 226 is unfolded to equal to or greater 
Here , as illustrated in FIG . 6C , when the icon ICN corre than a first folding angle , the mobile device 200 may display 
sponding to the application program is moved to the external an icon corresponding to an application program that is 
touch - screen region 122 , the mobile device 100 may execute 40 executed on the external touch - screen region 222 on the 
the application program on the external touch - screen region curved - surface touch - screen region 224. Subsequently , the 
122 ( Step S250 ) . As described above , when the application mobile device 200 may execute the application program on 
program is executed on a part region or an entire region of a part region or an entire region of the internal foldable 
the external touch - screen region 122 as the internal foldable touch - screen region 226 if the icon corresponding to the 
touch - screen region 126 is folded to equal to or smaller than 45 application program is moved from the curved - surface 
the set folding angle ( e.g. , the predetermined folding angle ) , touch - screen region 224 to the internal foldable touch - screen 
the internal foldable touch - screen region 126 may be deac region 226 by a drag - and - drop operation or a click operation 
tivated , and the external touch - screen region 122 may be according to a user interface . In another example embodi 
activated . However , the present inventive concept is not ment , when the internal foldable touch - screen region 226 is 
limited thereto . 50 folded to equal to or smaller than a second folding angle , the 

FIG . 7 is a planar view illustrating a mobile device mobile device 200 may display an icon corresponding to an 
according to example embodiments . FIG . 8 is a side view application program that is executed on the internal foldable 
illustrating the mobile device shown in FIG . 7 . touch - screen region 226 on the curved - surface touch - screen 
Referring to FIGS . 7 and 8 , the mobile device 200 may region 224. Subsequently , the mobile device 200 may 

include a touch - screen unit ( or touch screen ) 220 and a body 55 execute the application program on a part region or an entire 
unit ( or body ) 240 to which the touch - screen unit 220 is region of the external touch - screen region 222 if the icon 
attached . Here , the touch - screen unit 220 may correspond to corresponding to the application program is moved from the 
a flexible touch - screen having a flexible display device and curved - surface touch - screen region 224 to the external 
a touch sensor device . For example , the mobile device 200 touch - screen region 222 by the drag - and - drop operation or 
may be implemented as a cellular phone , a smart - phone , a 60 the click operation according to the user interface . 
smart - pad , etc. However , a type of the mobile device 200 is example embodiment , the first folding angle may be sub 
not limited thereto . stantially the same as the second folding angle . In another 

The touch - screen unit 220 may include an external touch example embodiment , the first folding angle may be differ 
screen region 222 , an internal foldable touch - screen region ent from the second folding angle . Additionally , the internal 
226 , and a curved - surface touch - screen region 224. Here , the 65 foldable touch - screen region 226 may have a first internal 
curved - surface touch - screen region 224 may be placed touch - screen region ( e.g. , a left internal touch - screen region ) 
between the external touch - screen region 222 and the inter and a second internal touch - screen region ( e.g. , a right 

one 
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internal touch - screen region ) . Here , the first internal touch controls a touch sensor function of the touch - screen unit 
screen region and the second internal touch - screen region 220. In addition , the body unit 240 may include function 
may be divided with respect to a folding reference line on sensors to detect various operations for the mobile device 
which the internal foldable touch - screen region 226 is 200. For example , a folding function sensor of the function 
folded . In one example embodiment , the first internal touch- 5 sensors may detect a folding operation of the mobile device 
screen region and the second internal touch - screen region 200 . 
may be physically separated . In another example embodi FIGS . 9A and 9B are diagrams illustrating an example in 
ment , as illustrated in FIG . 7 , the first internal touch - screen which an application program is executed by a mobile 
region and the second internal touch - screen region may be device according to example embodiments . 
physically coupled . Referring to FIGS . 9A and 9B , it is illustrated that an icon 

In addition , when an application program is executed on corresponding to an application program executed on an 
a part region or an entire region of the internal foldable external touch - screen region 322 is displayed on a curved 
touch - screen region 226 as the internal foldable touch surface touch - screen region when an internal foldable touch 
screen region 226 is unfolded to equal to or greater than the screen region 326 is unfolded to equal to or greater than a set 
first folding angle , the internal foldable touch - screen region 15 folding angle ( e.g. , a predetermined folding angle ) , and then 
226 may be activated , and the external touch - screen region the application program is executed on the internal foldable 
222 may be deactivated . In this case , a touch sensor function touch - screen region 326 when the icon corresponding to the 
and a display function of the external touch - screen region application program is moved from the curved - surface 
222 may be deactivated . Alternatively , a touch sensor func touch - screen region to the internal foldable touch - screen 
tion or a display function of the external touch - screen region 20 region 326 by a drag - and - drop operation and / or a click 
222 may be deactivated . Similarly , when an application operation according to a user interface . In FIG . 9A , the 
program is executed on a part region or an entire region of application program may be executed on a part region of the 
the external touch - screen region 222 as the internal foldable internal foldable touch - screen region 326. In FIG . 9B , the 
touch - screen region 226 is folded to equal to or smaller than application program may be executed on an entire region of 
the second folding angle , the internal foldable touch - screen 25 the internal foldable touch - screen region 326. As described 
region 226 may be deactivated , and the external touch above , when the application program is executed on the 
screen region 222 may be activated . In this case , a touch internal foldable touch - screen region 326 , the external 
sensor function and a display function of the internal fold touch - screen region 322 may be deactivated . On the other 
able touch - screen region 226 may be deactivated . Alterna hand , when the application program is executed on the 
tively , a touch sensor function or a display function of the 30 external touch - screen region 322 , the internal foldable 
internal foldable touch - screen region 226 may be deacti touch - screen region 326 may be deactivated . 
vated . However , the present inventive concept is not limited In one example embodiment , the application program 
thereto . For example , when certain conditions are met , the may be a phone - call application program . For example , 
external touch - screen region 222 and the internal foldable caller identification information may be displayed on the 
touch - screen region 226 may be concurrently activated . That 35 external touch - screen region 322 when a mobile device ( e.g. , 
is , a user may use both the external touch - screen region 222 a smart - phone ) receives a phone - call , and then the phone 
and the internal foldable touch - screen region 226 even when call may be answered by a user's touch - input ( e.g. , a swipe 
an application program is executed on a part region or an operation , a double click operation , etc. ) . Here , when the 
entire region of the internal foldable touch - screen region 226 user unfolds the mobile device to execute other application 
as the internal foldable touch - screen region 226 is unfolded 40 programs ( e.g. , internet web browser ) , an icon correspond 
to equal to or greater than the first folding angle , or even ing to the phone call application program may be displayed 
when an application program is executed on a part region or on the curved - surface touch - screen region . Subsequently , a 
an entire region of the external touch - screen region 222 as video phone - call may be performed on the internal foldable 
the internal foldable touch - screen region 226 is folded to touch - screen region 326 when the icon corresponding to the 
equal to or smaller than the second folding angle . 45 phone - call application program is moved to the internal 

In brief , the mobile device 200 may include the flexible foldable touch - screen region 326 by the user ( e.g. , by a 
touch - screen having the external touch - screen region 222 , drag - and - drop operation , etc. ) . In FIG . 9A , the phone - call 
the internal foldable touch - screen region 226 , and the application program may be executed on a first part region 
curved - surface touch - screen region 224 that is placed of the internal foldable touch - screen region 326 , and other 
between the external touch - screen region 222 and the inter- 50 application programs ( e.g. , internet web browser ) may be 
nal foldable touch - screen region 226. Here , the mobile executed on a second part region of the internal foldable 
device 200 may provide users with a user interface that touch - screen region 326. On the other hand , in FIG . 9B , the 
selectively executes an application program on the external phone - call application program may be executed on an 
touch - screen region 222 or the internal foldable touch entire region of the internal foldable touch - screen region 
screen region 226 by moving an icon corresponding to an 55 326 . 
executing application program to the curved - surface touch In another example embodiment , the application program 
screen region 224 in response to a folding angle 9 of the may be a messenger application program . For example , a 
internal foldable touch - screen region 226 when a folding message may be displayed on the external touch - screen 
operation of the internal foldable touch - screen region 226 is region 322 when a mobile device ( e.g. , a smart - phone ) 
performed ( i.e. , when the internal foldable touch - screen 60 receives the message , and then the messenger application 
region 226 is folded or unfolded ) . As a result , a user may program may begin by a user's touch - input ( e.g. , a swipe 
efficiently and conveniently user the mobile device 200 . operation , a double click operation , etc. ) . Here , when the 
Additionally , since the touch - screen unit 220 corresponds to user unfolds the mobile device to execute other application 
the flexible touch - screen having the flexible display device programs ( e.g. , internet web browser ) , an icon correspond 
and the touch sensor device , the body unit 240 may include 65 ing to the messenger application program may be displayed 
a display controller that controls a display function of the on the curved - surface touch - screen region . Subsequently , 
touch - screen unit 220 and a touch sensor controller that the messenger application program may be performed on the 
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internal foldable touch - screen region 326 when the icon a calendar application program , a camera application pro 
corresponding to the messenger application program is gram , a camcorder application program , etc. 
moved to the internal foldable touch - screen region 326 by As described above , a mobile device according to 
the user ( e.g. , by a drag - and - drop operation , etc. ) . In FIG . example embodiments may include a flexible touch - screen 
9A , the messenger application program may be executed on 5 having the external touch - screen region 422 , the internal 
a first part region of the internal foldable touch - screen region foldable touch - screen region 426 , and the curved - surface 
326 , and other application programs ( e.g. , internet web touch - screen region that couples the external touch - screen 
browser ) may be executed on a second part region of the region 422 and the internal foldable touch - screen region 
internal foldable touch - screen region 326. On the other 426. Thus , the mobile device may provide users with a user 
hand , in FIG . 9B , the messenger application program may be 10 interface that executes an application program on the exter 
executed on an entire region of the internal foldable touch nal touch - screen region 422 by moving an icon correspond 
screen region 326 . ing to the application program that is executed on the 
As described above , a mobile device according to internal foldable touch - screen region 426 in a unfolded state 

example embodiments may include a flexible touch - screen of the internal foldable touch - screen region 426 to the 
having the external touch - screen region 322 , the internal 15 curved - surface touch - screen region in response to a folding 
foldable touch - screen region 326 , and the curved - surface angle of the internal foldable touch - screen region 426 when 
touch - screen region that couples the external touch - screen the internal foldable touch - screen region 426 is folded . 
region 322 and the internal foldable touch - screen region Although a few example embodiments have been described , 
326. Thus , the mobile device may provide users with a user those skilled in the art will readily appreciate that many 
interface that executes an application program on the inter- 20 modifications are possible in the example embodiments 
nal foldable touch - screen region 326 by moving an icon without materially departing from the novel teachings and 
corresponding to the application program that is executed on aspects of embodiments of the present inventive concept . 
the external touch - screen region 322 in a folded state of the For example , the present inventive concept may be applied 
internal foldable touch - screen region 326 to the curved to a mobile device that includes a body unit and a touch 
surface touch - screen region in response to a folding angle of 25 screen unit attached to the body unit , where the touch - screen 
the internal foldable touch - screen region 326 when the unit has a first internal touch - screen region ( e.g. , a left 
internal foldable touch - screen region 326 is unfolded . internal touch - screen region ) , a second internal touch - screen 
Although the phone - call application program and the mes region ( e.g. , a right internal touch - screen region ) , first 
senger application program are described with reference to external touch - screen region ( e.g. , a left external touch 
FIGS . 9A and 9B , a type of application program is not 30 screen region ) , and a second external touch - screen region 
limited thereto . That is , the application program may be any ( e.g. , a right external touch - screen region ) . 
application program that is executed by the mobile device The present inventive concept may be applied to any 
( e.g. , smart - phone , smart - pad , etc. ) . For example , the appli electronic device ( e.g. , a mobile device ) including a flexible 
cation program may be an internet application program ( e.g. , touch - screen . For example , the present inventive concept 
internet web browser ) , a calendar application program , a 35 may be applied to a cellular phone , a smart - phone , a 
camera application program , a camcorder application pro smart - pad , a personal digital assistants ( PDA ) , a portable 
gram , etc. multimedia player ( PMP ) , an MP3 player , a television , a 

FIGS . 10A and 10B are diagrams illustrating another computer monitor , a laptop , a digital camera , a camcorder , 
example in which an application program is executed by a a game console , etc. 
mobile device according to example embodiments . The foregoing is illustrative of example embodiments and 

Referring to FIGS . 10A and 10B , it is illustrated that an is not to be construed as limiting thereof . Although a few 
icon corresponding to an application program executed on example embodiments have been described , those skilled in 
an internal foldable touch - screen region 426 is displayed on the art will readily appreciate that many modifications are 
a curved - surface touch - screen region when the internal possible in the example embodiments without materially 
foldable touch - screen region 426 is folded to equal to or 45 departing from the novel teachings and aspects of embodi 
smaller than a set folding angle ( e.g. , a predetermined ments of the present inventive concept . Accordingly , all such 
folding angle ) , and then the application program is executed modifications are intended to be included within the scope of 
on the external touch - screen region 422 when the icon the present inventive concept as defined in the claims . 
corresponding to the application program is moved from the Therefore , it is to be understood that the foregoing is 
curved - surface touch - screen region to the external touch- 50 illustrative of various example embodiments and is not to be 
screen region 422 by a drag - and - drop operation and / or a construed as limited to the specific example embodiments 
click operation according to a user interface . In FIG . 10A , disclosed , and that modifications to the disclosed example 
the application program may be executed on a part region of embodiments , as well as other example embodiments , are 
the internal foldable touch - screen region 426. In FIG . 10B , intended to be included within the scope of the appended 
the application program may be executed on an entire region 55 claims , and equivalents thereof . 
of the internal foldable touch - screen region 426. As What is claimed is : 
described above , when the application program is executed 1. A mobile device comprising : 
on the internal foldable touch - screen region 426 , the external a touch - screen having an external touch - screen region , an 
touch - screen region 422 may be deactivated . On the other internal foldable touch - screen region , and a curved 
hand , when the application program is executed on the 60 surface touch - screen region that couples the external 
external touch - screen region 422 , the internal foldable touch - screen region and the internal foldable touch 
touch - screen region 426 may be deactivated . Here , the screen region ; and 
application program may be any application program that is a body to which the touch - screen is attached , 
executed by a mobile device ( e.g. , smart - phone , smart - pad , wherein the device is configured to move at least one icon 
etc. ) . For example , the application program may be a phone- 65 corresponding to at least one executing application 
call application program , a messenger application program , program to the curved - surface touch - screen region in 
an Internet application program ( e.g. , internet web browser ) , response to a folding angle of the internal foldable 
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touch - screen region when a folding operation of the executing an application program on an external touch 
internal foldable touch - screen region is performed . screen region ; 

2. The device of claim 1 , wherein the touch - screen is a displaying an icon corresponding to the application pro 
flexible touch - screen comprising a flexible display device gram on a curved - surface touch - screen region that 
and a touch sensor device . couples the external touch - screen region and an internal 

3. The device of claim 2 , wherein the body comprises a foldable touch - screen region when the internal foldable 
flexible material , and touch - screen region is unfolded to equal to or greater 
wherein the body is configured to support the folding than a folding angle ; and 

operation of the internal foldable touch - screen region . executing the application program on a part region or an 
4. The device of claim 2 , wherein the body comprises a entire region of the internal foldable touch - screen 

region when the icon is moved to the internal foldable non - flexible material , and touch - screen region according to a user interface . wherein the body comprises a hinge configured to support 14. The method of claim 13 , wherein the external touch the folding operation of the internal foldable touch screen region , the internal foldable touch - screen region , and screen region . 15 the curved - surface touch - screen region correspond to 
5. The device of claim 2 , wherein the internal foldable respective regions of a flexible touch - screen comprising a 

touch - screen region comprises a first internal touch - screen flexible display device and a touch sensor device . 
region and a second internal touch - screen region , and 15. The method of claim 14 , wherein the internal foldable 
wherein the first internal touch - screen region and the second touch - screen region is activated and the external touch 
internal touch - screen region are physically coupled . 20 screen region is deactivated when the internal foldable 

6. The device of claim 2 , wherein the internal foldable touch - screen region is unfolded to equal to or greater than 
touch - screen region comprises a first internal touch - screen the folding angle . 
region and a second internal touch - screen region , and 16. The method of claim 15 , wherein the icon is moved 
wherein the first internal touch - screen region and the second from the curved - surface touch - screen region to the internal 
internal touch - screen region are physically separated . 25 foldable touch - screen region by a drag - and - drop operation 

7. The device of claim 1 , wherein the device is configured or a click operation according to the user interface . 
to display the at least one icon corresponding to the execut 17. A method of operating a mobile device , the method 
ing application program , when executed on the external comprising : 
touch - screen region , on the curved - surface touch - screen executing an application program on an internal foldable 
region when the internal foldable touch - screen region is 30 touch - screen region ; 
unfolded to equal to or greater than a first folding angle , and displaying an icon corresponding to the application pro 

wherein the device is configured to execute the executing gram on a curved - surface touch - screen region that 
application program on a part region or an entire region couples an external touch - screen region and the internal 
of the internal foldable touch - screen region when the at foldable touch - screen region when the internal foldable 
least one icon is moved to the internal foldable touch- 35 touch - screen region is folded to equal to or smaller than 
screen region . a folding angle ; and 

8. The device of claim 7 , wherein the device is configured executing the application program on a part region or an 
to display the at least one icon corresponding to the execut entire region of the external touch - screen region when 
ing application program , when executed on the internal the icon is moved to the external touch - screen region 
foldable touch - screen region , on the curved - surface touch- 40 according to a user interface . 
screen region when the internal foldable touch - screen region 18. The method of claim 17 , wherein the external touch 
is folded to equal to or smaller than a second folding angle , screen region , the internal foldable touch - screen region , and 
and the curved - surface touch - screen region correspond to 

wherein the device is configured to execute the executing respective regions of a flexible touch - screen comprising a 
application program on a part region or an entire region 45 flexible display device and a touch sensor device . 
of the external touch - screen region when the at least 19. The method of claim 18 , wherein the internal foldable 
one icon is moved to the external touch - screen region . touch - screen region is deactivated and the external touch 

9. The device of claim 8 , wherein the at least one icon is screen region is activated when the internal foldable touch 
moved from the curved - surface touch - screen region to the screen region is folded to equal to or smaller than the folding 
internal foldable touch - screen region or the external touch- 50 angle . 
screen region by a drag - and - drop operation or a click 20. The method of claim 19 , wherein the icon is moved 
operation according to a user interface . from the curved - surface touch - screen region to the external 

[ 10. The device of claim 9 , wherein the first folding angle touch - screen region by a drag - and - drop operation or a click 
is the same as the second folding angle , or is different from operation according to the user interface . 
the second folding angle . ] 21. A flexible touch - screen device comprising : 

11. The device of claim [ 10 ] 9 , wherein the internal an external touch - screen region ; 
foldable touch - screen region is activated and the external an internal foldable touch - screen region ; and 
touch - screen region is deactivated when the internal foldable a body to which the external touch - screen region and the 
touch - screen region is unfolded to equal to or greater than internal foldable touch - screen region are attached , 
the first folding angle . wherein the device is configured to display an executing 

12. The device of claim 11 , wherein the internal foldable application program on the external touch - screen 
touch - screen region is deactivated and the external touch region while the internal foldable touch - screen region 
screen region is activated when the internal foldable touch is in a folded state and to display the executing appli 
screen region is folded to equal to or smaller than the second cation program on a part region or an entire region of 
folding angle . the internal foldable touch - screen region when a state 

13. A method of operating a mobile device , the method of the internal foldable touch - screen region is changed 
comprising : from the folded state to an unfolded state . 
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22. The device of claim 21 , wherein the device is further detecting whether a state of the internal foldable touch 
configured to display the executing application program on screen region is changed from the folded state to an 
the internal foldable touch - screen region while the internal unfolded state ; and 
foldable touch - screen region is in the unfolded state and to displaying the executing application program on a part 
display the executing application program on a part region region or an entire region of the internal foldable 
or an entire region of the external touch - screen region when touch - screen region when the state of the internal 
the state of the internal foldable touch - screen region is foldable touch - screen region is changed from the 
changed from the unfolded state to the folded state . folded state to the unfolded state . 

23. The device of claim 21 , wherein the body comprises a 28. The method of claim 27 , further comprising : 
hinge configured to support a folding operation of the 10 displaying the executing application program on the 
internal foldable touch - screen region . internal foldable touch - screen region while the internal 

24. The device of claim 23 , wherein the internal foldable foldable touch - screen region is in the unfolded state ; 
touch - screen region comprises a first internal touch - screen detecting whether the state of the internal foldable touch 
region and a second internal touch - screen region physically screen region is changed from the unfolded state to the 
coupled to the first internal touch - screen region , and the first 15 folded state ; and 
internal touch - screen region and the second internal touch displaying the executing application program on a part 
screen region overlap each other when the internal foldable region or an entire region of the external touch - screen 
touch - screen region is in the folded state . region when the state of the internal foldable touch 

25. The device of claim 21 , wherein the internal foldable screen region is changed from the unfolded state to the 
folded state . touch - screen region is activated and the external touch- 20 29. The method of claim 27 , further comprising : screen region is deactivated when the internal foldable 

touch - screen region is unfolded to equal to or greater than activating the internal foldable touch - screen region when 
a first folding angle . the internal foldable touch - screen region is unfolded to 

26. The device of claim 21 , wherein the internal foldable equal to or greater than a first folding angle ; and 
touch - screen region is deactivated and the external touch- 25 deactivating the external touch - screen region when the 
screen region is activated when the internal foldable touch internal foldable touch - screen region is unfolded to 
screen region is folded to equal to or smaller than a second equal to or greater than the first folding angle . 

30. The method of claim 27 , further comprising : folding angle . 
27. A method of operating a flexible touch - screen device deactivating the internal foldable touch - screen region 

that comprises an external touch - screen region , an internal 30 when the internal foldable touch - screen region is 
foldable touch - screen region , and a body to which the folded to equal to or smaller than a second folding 
external touch - screen region and the internal foldable angle , and activating the external touch - screen region 
touch - screen region are attached , the method comprising : when the internal foldable touch - screen region is 

displaying an executing application program on the exte folded to equal to or smaller than the second folding 
nal touch - screen region while the internal foldable 35 angle . 
touch - screen region is in a folded state ; 


