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Description
Title of Invention: PORTABLE DEVICE AND SCREEN DISPLAY

METHOD OF PORTABLE DEVICE
Technical Field

[1] The present disclosure relates generally to a portable device and a screen display
method of aportable device and, more particularly, to a portable device that displays an
application screen using an edge touch screen and a screen display method of a

portable device.

Background Art

[2] Recent portable devices provide not only a call function and data transmission but
also various services and functions like multitasking. In addition, portable devices may
have not only a flat touch screen but also an edge touch screen having a curvature on

the side of a flat screen.
Disclosure of Invention

Technical Problem

[3] A portable device in which multiple applications are executed through multitasking
displays a screen of one application in a display unit. A user may identify an ap-
plication, or app, that has been previously executed by selecting a previously executed
app button.

(4] Since a screen of an application currently being executed is provided only to a user,
the user has to select a previously executed app button in order to switch the screen to
that of the previously executed application. Thus, it is inconvenient to intuitively
perform a screen switch from the screen of an application currently being executed to
that of a previously executed application.

Solution to Problem

[5] An aspect of the present disclosure provides a portable device and a screen display
method of a portable device may be provided, the portable device capable of
displaying a screen of an application currently being executed in a main display area
and displaying a screen of a previously executed application in an edge display area.

[6] An aspect of the present disclosure provides a controller that may control a third ap-
plication screen corresponding to a third user input to be displayed on an edge touch
screen, and control a part of a second application screen and a part of a first application
screen to be displayed in edge display areas.

[7] An aspect of the present disclosure provides a controller that may perform a control
such that successive motions of a first touch from an active area of edge display areas

to a main display area are detected, and an application drawer corresponding to
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successive motions of the first touch is displayed.
An aspect of the present disclosure provides a controller that may perform a control

such that successive motions of a second touch from an inactive area of edge display
areas to a main display area are detected, and an edge panel corresponding to
successive motions of the second touch is displayed.

An aspect of the present disclosure provides a portable device that can display one of
an application screen, an application drawer, and an edge panel, using a main display
area and an edge display area, and a screen changing method of a portable device may
be provided.

In accordance with an aspect of the present disclosure, a portable device is provided.
The portable device includes an edge touch screen that has a main display area, has a
left edge display area and a right edge display area which are individually extended
from the main display area, and configured to display an application screen thereon;
and a controller configured to control the edge touch screen, a first application screen
corresponding to a first user input to be displayed on the edge touch screen, a second
application screen corresponding to a second user input to be displayed in the main
display area, and a part of the first application screen to be displayed in the left edge
display area or the right edge display area.

In accordance with an aspect of the present disclosure, a screen display method of a
portable device is provided. The screen display method of a portable device includes
detecting, by the portable device, a first user input in an edge touch screen that has a
main display area, has a left edge display area and a right edge display area which are
individually extended from the main display area, and displays an application screen
thereon; displaying, by the portable device, a first application screen corresponding to
the detected first user input in the edge touch screen; detecting, by the portable device,
a second user input; and displaying, by the portable device, a second application screen
corresponding to the detected second user input in the main display area of the edge
touch screen, wherein the first application screen is displayed in the left edge display
area or the right edge display area in response to the display of the second application

screen in the main display area.

Advantageous Effects of Invention

An aspect of the present disclosure provides a portable device that can display a
currently executed application screen in a main display area and display a previously
executed application screen in an edge display area, and a screen display method of a
portable device may be provided.

An aspect of the present disclosure provides a portable device that can display a

currently executed application screen in a main display area and display a plurality of
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previously executed application screens in edge display areas, and a screen display

method of a portable device may be provided.
An aspect of the present disclosure provides a portable device that can display a

currently executed application screen in a main display area, display a plurality of
previously executed application screens in edge display areas, and display an ap-
plication drawer in response to successive motions of a touch detected in an active area
of the edge display areas, and a screen display method of a portable device may be
provided.

An aspect of the present disclosure provides a portable device that can display a
currently executed application screen in a main display area, display a plurality of
previously executed application screens in edge display areas, and display an edge
panel in response to successive motions of a touch detected in an inactive area of the
edge display areas, and a screen display method of a portable device may be provided.
Brief Description of Drawings

The above and other aspects, features, and advantages of the present disclosure will
be more apparent from the following detailed description,taken in conjunction with the
accompanying drawings, in which:

FIG. 1 is a front perspective view of a portable device according to an embodiment
of the present disclosure;

FIG. 2 is a block diagram of a portable device according to an embodiment of the
present disclosure

FIG. 3a is a front perspective view of an edge touch screen of a portable device
according to an embodiment of the present disclosure

FIGs. 3b to 3d are diagrams of sectional views of an edge touch screen of a portable
device according to embodiments of the present disclosure

FIG. 4 is a flowchart of a screen display method of a portable device according to an
embodiment of the present disclosure; and

FIGs. 5a to 5j are diagrams of a screen of an electronic device according to an em-
bodiment of the present disclosure.

Mode for the Invention

Hereinafter, exemplary embodiments of the present disclosure are described below
with reference to the accompanying drawings. Further, methods of manufacturing
using the present disclosure are described below in detail with reference to the ac-
companying drawings. The same reference numerals or the signs represented in each
of the drawings indicate the elements or the components that perform substantially the
same functions.

Ordinal terms such as "first" and "second" may be used to describe various elements,
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but these elements are not limited by the terms. The above terms may be used to dis-
tinguish one element from another element. For example, a first element may be
referred to as a second element in the present disclosure. Further, a second element
may be referred to as a first element. As used herein, the term "and/or" includes any
and all combinations of one or more disclosed items.

An application according to an embodiment of the present disclosure refers to a
computer operating system (OS) or software executed on a mobile OS and used by a
user. For example, the application may include a web browser, a mobile payment ap-
plication, a photo album application, a word processor, a spread sheet, a contact ap-
plication, a calendar application, a memo application, an alarm application, a social
network system (SNS) application, a game store, a chat application, a map application,
a music player, a video player, or the like.

An application according to an embodiment of the present disclosure may refer to
software executed by a portable device or an external device (for example, a server)
connected to the portable device wirelessly or through a wire. Further, an application
according to an embodiment of the present disclosure may refer to software to be
executed in a portable device in response to a received user input.

Content may be displayed in an executed application. For example, content may
include a video file or an audio file reproduced in a video player that is one of a
plurality of applications, a music file reproduced in a music player, a photo file
displayed in a photo album application, a web page file displayed in a web browser, or
payment information (for example, a mobile card number) transmitted by a mobile
payment application. Further, payment information may include encrypted temporary
token information.

Content may include a video file, an audio file, a text file, an image file, or a
webpage displayed or executed in an application.

In an embodiment of the present disclosure, the term "video" may indicate a dynamic
image. Further, content may include a video file, an audio file, a text file, an image file,
or a webpage displayed or executed in response to a received user input.

Content may include an application screen and a user interface that configures the ap-
plication screen. Further, content may include a content or a plurality of contents.

A widget refers to a mini application, which is one of a plurality of graphical user in-
terfaces (GUIs) that more smoothly support an interaction between a user and an ap-
plication or OS. For example, a widget may include a weather widget, a calculator
widget, and a clock widget.

In an embodiment of the present disclosure, the term "user input" may indicate, for
example, a button (or key) selection by a user, a button (or key) press by a user, a

button touch by a user, a touch by a user, a touch gesture by a user, a user's voice, a
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presence of a user (for example, a user appears within the range of camera
recognition), or a user's motion. Further, the phrase "selection of a button (or key)"
may refer to a pressing of a button (or key) or a touching a button (or key).

In the present disclosure, the terms are used to describe an embodiment, and are not
intended to limit and/or restrict the present disclosure. As used herein, singular forms
are intended to include plural forms as well, unless the context clearly indicates
otherwise. In the present disclosure, the terms "include" and "have" indicate the
existence of a feature, a number, a step, an operation, a structural element, parts, or a
combination thereof, but do not exclude the existence or the addition of one or more
other features, numeral, steps, operations, structural elements, parts, or combinations
thereof. The same reference numerals represented in each of the drawings indicate the
elements that perform substantially the same functions.

FIG. 1 is a front perspective view of a portable device 100 according to an em-
bodiment of the present disclosure.

Referring to FIG. 1, an edge touch screen 190 is located in a center area of a front
surface 100a of the portable device 100. The edge touch screen 190 may include a
flexible display panel. The edge touch screen 190 may include a curved touch panel
corresponding to a curved display panel. A detailed description of the edge touch
screen 190 is provided below.

The edge touch screen 190 may be formed through a thin flexible printed circuit
board and may be curved or bent. The edge touch screen 190 may include a main touch
screen(main display area) 190a, a first edge touch screen(first edge display area) 190b,
and a second edge touch screen(second edge display area) 190c (as described below in
more detail with reference to FIGs. 3A to 3D). In the edge touch screen 190, the main
touch screen 190a and edge touch screens 190b, 190c on both sides may be inte-
gratedly formed.

The edge touch screen 190 may include one of the main touch screen 190a and a first
edge touch screen (one of the edge touch screens 190b, 190c). The main touch screen
190a and the first edge touch screen (one of the edge touch screens 190b, 190c) on one
side may be integratedly formed.

FIG. 1 illustrates an embodiment of the present disclosure in which an application
screen (for example, a music player 220) is displayed on the edge touch screen 190.
The edge touch screen 190 may display a plurality of home screens. The home screens
may display a shortcut icon corresponding to an application that may be selected by
touch (or including non-contact hovering), a weather widget, and/or a clock widget.

A status bar which displays a status of the portable device 100 such as a battery
charging status, an intensity of a received signal, and a current time may be displayed

on the upper portion of the home screen. Further, the home screen of the portable
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device 100 may be located below the status bar. Further, the status bar may not be
displayed but only the home screen may be displayed.

A first camera 151, a speaker 163a, a proximity sensor 171, and an illuminance
sensor 172 may be located on the upper portion of the front surface 100a of the
portable device 100. A second camera 152 and a flash 153 (as described below in more
detail with reference to FIG. 2) may be located on a rear surface of the portable device
100.

A home button 161a, a recently executed app button 161b, and a back button 161c
may be located on the lower portion of the front surface 100a of the portable device
100. The home button 161a to the back button 161c may be implemented in the form
of a touch button as well as a physical button. Further, the home button 161a to the
back button 161c may be displayed with text or another icon within the edge touch
screen 190.

A power/lock button and a volume button 161d may be located on a side surface of
the portable device 100. The side surface of the portable device 100 may connect the
front surface 100a and the rear surface of the portable device 100. The side surface of
the portable device 100 may include a left side surface, a right side surface, an upper
portion, and a lower portion.

A microphone 162, a speaker 163b, and/or a connector 165 may be located on the
lower portion of the portable device 100. An insertion hole into which an input pen 167
(as described below in more detail with reference to FIG. 2) having a button may be
inserted may be located on the lower portion of the portable device 100. The input pen
167 may be stored within the portable device 100 through the insertion hole and
removed from the portable device 100 to be used.

FIG. 1 illustrates an example of an embodiment of the present disclosure in which a
third application (for example, a music player application) screen 220 executed by a
user input is displayed on the edge touch screen 190.

A part of a second application screen 210 may be displayed under the third ap-
plication screen 220 displayed on the main display area 190a, and a part of a first ap-
plication screen 200 may be displayed under the second application screen 210. A part
of the second application screen 210 may be displayed on the first edge touch screen
190b and the second edge touch screen 190c located on the side surface of the main
display area 190a, and a part of the first application screen 200 may be displayed under
the second application screen 210.

A part of the second application screen 210 may be displayed on the first edge touch
screen 190b and the second edge touch screen 190c located on the side surface of the
main display area 190a, and a part of the first application screen 200 may be displayed

to be spaced under the second application screen 210. For example, the edges of two
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neighboring screens among the first to third application screens 200, 210, 220 may be
spaced apart from each other by a 40 pixel distance. The distance may vary according
to the size of the edge touch screen 190b or 190c (for example, the distance between
190b1 and 190b2, as described below in more detail with reference to FIG. 3a).

FIG. 2 is a block diagram of a portable device 100 according to an embodiment of
the present disclosure.

Referring to FIG. 2, the portable device 100 may be connected to another device (for
example, a wearable device or a server) by using a mobile communication unit 120, a
sub communication unit 130, and a connector 165 through a wired cable or wirelessly.
For example, the portable device 100 may include a cellular phone, a smart phone, a
tablet computer device, a moving picture experts group audio layer 3 (MP3) player, a
video player, an electronic blackboard, a monitor, an electronic device having a display
(for example, a refrigerator, a washing machine, an air-conditioner, or the like), a
display device, or the like.

The display device may be implemented by an analog TV, a digital TV, a 3D-TV, a
smart TV, an light emitting diode (LED) TV, an organic LED (OLED) TV, a plasma
TV, a curved TV having a fixed curvature screen, a flexible TV having a fixed
curvature screen, a bent TV having a fixed curvature screen, and/or a curvature
variable TV having a screen curvature which may be changed by a received user input,
but the display device of the present disclosure is not limited thereto.

The portable device 100 may transmit or receive data (for example, data corre-
sponding to a content) by the edge touch screen 190 to or from the outside through the
communication unit 120 or the sub communication unit 130. The portable device 100
may transmit or receive data (for example, data corresponding to a content) by the
input pen 167 and the edge touch screen 190 to or from the outside through the com-
munication unit 120 or the sub communication unit 130. The portable device 100 may
transmit or receive data (for example, corresponding to a content) to or from the
outside in accordance with an interaction (for example, a touch or a touch gesture)
input into the edge touch screen 190. Further, the portable device 100 may transmit or
receive data (for example, corresponding to a content) to or from the outside through
the communication unit 120 or 130, using an edge display unit (for example, an em-
bodiment of the present disclosure having only an edge display panel without an edge
touch panel).

The portable device 100 may include a controller 110, the mobile communication
unit 120, the sub communication unit 130, a multimedia unit 140, a camera 150, a
global positioning system (GPS) 155, an input/output unit 160, a sensor unit 170, a
storage unit 175, and a power supply unit 180. Further, the portable device 100 may

include the edge touch screen 190 and an edge touch screen controller 195.
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The controller 110 may include a processor 111. The controller 110 may further
include a read only memory (ROM) 112 which stores a control program for controlling
the portable device 100, and a random access memory (RAM) 113 which stores signals
or data input from the outside of the portable device 100, or is used as a storage region
for various tasks performed by the portable device 100. The controller 110 controls the
general operation of the portable device 100 and a signal flow between internal
elements 120 to 195 and processes data. The controller 110 controls power supplied to
internal elements 120 to 195, using the power supply unit 180.

The processor 111 may include a graphics processing unit (GPU) for graphic
processing. Further, the processor 111 may include a sensor processor that controls a
sensor, or a communication processor that controls communication.

The processor 111 may be implemented in a system on chip (SoC) form including a
core and a GPU. The processor 111 may include a single core, a dual core, a triple
core, a quadruple core, and a core of a multiple thereof. Further, the processor 111, the
ROM 112, and the RAM 113 may be connected to each other through buses.

The controller 110 may control the mobile communication unit 120, the sub commu-
nication unit 130, the multimedia unit 140, the camera 150, the GPS 155, the input/
output unit 160, the sensor unit 170, the storage unit 175, the power supply unit 180,
the touch screen 190, and the edge touch screen controller 195.

The controller 110, according to an embodiment of the present disclosure, controls an
edge touch screen that has a main display area, a left edge display area and a right edge
display area which individually extend from the main display area, and displays an ap-
plication screen thereon; controls a first application screen corresponding to a first user
input to be displayed on the edge touch screen; controls a second application screen
corresponding to a second user input to be displayed in the main display area; and
controls a part of the first application screen to be displayed in the edge display areas.

The controller 110 may perform a control such that a part of the first application
screen including an edge area of the application screen is displayed.

The controller 110 may perform a control such that an area of a second application
screen is displayed to be less than an area of a first application screen.

The controller 110 may control a third application screen corresponding to a third
user input to be displayed on the edge touch screen, and control a part of the second
application screen and a part of the first application screen to be displayed in the edge
display areas.

The controller 110 may perform a control such that the second application screen is
located on the first application screen, and the third application screen is displayed on
the second application screen.

The controller 110 may perform a control such that the area of the third application
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screen is displayed to be less than the area of the first application screen.

The controller 110 may perform a control such that successive motions of a first
touch from an active area of the edge display areas to the main display area are
detected, and an application drawer corresponding to successive motions of the first
touch is displayed.

The controller 110 may control the application drawer to be exposed in a direction
from an edge of the edge display areas in which the first touch is detected towards a
moving direction of successive motions of the first touch.

The controller 110 may control the application drawer to be further exposed in
response to a moving distance of successive motions of the first touch.

The controller 110 may perform a control such that the third application screen and
the application drawer are displayed as overlapping, and only the application drawer
moves in a moving direction of successive motions of the first touch in response to a
moving distance of successive motions of the first touch.

The controller 110 may perform a control such that successive motions of a second
touch from an inactive area of the edge display areas to the main display area are
detected, and an edge panel corresponding to successive motions of the second touch is
displayed.

The controller 110 may control the edge panel to be exposed in a direction from an
edge of the edge display areas in which the second touch is detected towards a moving
direction of successive motions of the second touch.

The controller 110 may control the edge panel and the third application screen to
move in a moving direction of successive motions of the second touch.

The controller 110 may perform a control such that the exposed area of the edge
panel is increased in response to a moving distance of successive motions of the
second touch, and the exposed area of the third application screen is decreased.

When movement of the edge panel is completed in response to successive motions of
the second touch and the third application screen continuously moves, the controller
110 may perform a control such that a part of the second application screen is
displayed between the third application screen and the edge panel.

The controller 110 may perform a control such that at least one of visual feedback,
audible feedback, or tactile feedback is provided to a user, in response to displaying the
application drawer.

The controller 110 may perform a control such that at least one of visual feedback,
audible feedback, and tactile feedback is provided to a user, in response to a display of
the edge panel.

According to an embodiment of the present disclosure, the term "controller” may
include the processor 111, the ROM 112, and the RAM 113.
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The mobile communication unit 120 may be connected to another device (for
example, another portable device, a wearable device, or a server) through a mobile
communication network by using one or more antennas under control of the controller
110. The mobile communication unit 120 may receive, from another device, biometric
information and/or data (or content) under control of the controller 110. The received
biometric information and/or data (or content) may be stored in the storage unit 175
under control of the controller 110.

The sub communication unit 130 may be connected to another device (for example,
another portable device, a wearable device, or a server) through a wireless local area
network (WLAN) communication unit 131 and/or a short range communication unit
132 under control of the controller 110. The sub communication unit 130 may transmit
or receive biometric information and/or data (or content) to or from another device
under control of the controller 110. The biometric information and/or data (or content)
may be stored in the storage unit 175 under control of the controller 110.

The WLAN communication unit 131 may be wirelessly connected to an access point
(AP) in a place where the AP is installed under control of the controller 110. The
WLAN communication unit 131 may include, for example, wireless fidelity (Wi-Fi).
The WLAN module 131 supports a WLAN standard (IEEE802.11x) of the Institute of
Electrical and Electronics Engineers (IEEE).

Short range communication may include Bluetooth, Bluetooth low energy, a standard
of the Infrared Data Association (IrDA), ultra-wideband (UWB), magnetic secure
transmission (MST), and/or near field communication (NFC).

An MST scheme may generate a magnetic field signal corresponding to payment in-
formation (for example, mobile card information, etc.) through a coil antenna and
transmit the same to a point of sale (POS) device.

The portable device 100 may include one of the mobile communication unit 120, the
WLAN communication unit 131, the short range communication unit 132, or a com-
bination of the mobile communication unit 120, the WLAN communication unit 131,
and the short range communication unit 132 according to a function and/or per-
formance. The portable device 100 may be connected to various external accessories
(for example, a wireless speaker, a wireless headset, etc.) using one of the mobile com-
munication unit 120 and a sub communication unit 130.

According to an embodiment of the present disclosure, the term "communication
unit" includes the mobile communication unit 120 and/or the sub communication unit
130.

The multimedia unit 140 may receive an external broadcast and reproduce audio data
and/or a video under control of the controller 110. The multimedia unit 140 may

include an audio reproduction unit 141, a video reproduction unit 142, and/or a
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broadcasting communication unit 143.

The audio reproduction unit 141 may reproduce an audio source (for example, an
audio file including file extensions such as mp3, wma, ogg, or wav) pre-stored in the
storage unit 175 of the portable device 100 or received externally under a control of the
controller 110.

According to an embodiment of the present disclosure, the audio reproduction unit
141 may reproduce audible feedback which corresponds to switching to another screen
corresponding to mobile payment according to a touch gesture input to the edge touch
screen 190. For example, the audio reproduction unit 141 may reproduce audible
feedback (for example, output of an audio source stored in the storage unit 175) corre-
sponding to switching to another screen corresponding to mobile payment according to
a touch gesture input to the edge touch screen 190 under a control of the controller
110.

According to an embodiment of the present disclosure, the audio reproduction unit
141 may reproduce audible feedback (for example, an output of an audio source stored
in the storage unit 175) corresponding to one of display of the application drawer (e.g.
an application drawer 310 described in more detail below with reference to FIG. 5f)
and display of the edge panel (e.g. an edge panel 320 described in more detail below
with reference to FIG. 51i) under control of the controller 110.

The video reproduction unit 142 may reproduce a digital video source (for example,
a video file including file extensions such as mpeg, mpg, mp4, avi, mov, or mkv) pre-
stored in the storage unit 175 of the portable device 100 or received externally by using
a video coder-decoder (CODEC) under control of the controller 110.

A multimedia application which may be installed in the portable device 100 may
reproduce an audio source or a video source by using an audio CODEC and/or video
CODEC. Further, the multimedia application, which may be installed in the portable
device 100, may reproduce the video source by using a hardware CODEC and/or a
software CODEC.

According to an embodiment of the present disclosure, the video reproduction unit
142 may reproduce visual feedback which corresponds to switching to another screen
corresponding to one of display of the application drawer 310 and display of the edge
panel 320. For example, the visual feedback (for example, an output of a video source
stored in the storage unit 175) may be reproduced through the video CODEC under
control of the controller 110.

The broadcasting communication unit 143 may receive a broadcasting signal (for
example, a TV broadcasting signal, a radio broadcasting signal, or a data broadcasting
signal) and broadcasting supplement information (for example, an electronic program

guide (EPG) or an electronic service guide (ESG)) output from an external
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broadcasting station through an antenna under control of the controller 110. Further,
the controller 110 may perform a control to reproduce a received broadcasting signal
and broadcasting supplement information by using a touch screen, a video CODEC, or
an audio CODEC.

The multimedia unit 140 may include the audio reproduction unit 141 and the video
reproduction unit 142 but not the broadcasting communication unit 143 in accordance
with the performance or structure of the portable device 100. Further, the controller
110 may be implemented to include the audio reproduction unit 141 or the video re-
production unit 142 of the multimedia unit 140.

According to an embodiment of the present disclosure, the term "audio CODEC"
may include one or more audio CODECs, and the term "video CODEC" may include
one or more video CODECs.

The camera 150 may be used to photograph a still image or record a video under
control of the controller 110. The camera 150 may include one of the first camera 151
on the front surface 100a of the portable device 100 and the second camera 152 on the
rear surface of the portable device 100. For example, the camera 150 may include one
of the first camera 151 and the second camera 152 or both the first camera 151 and the
second camera 152. Further, the first camera 151 and the second camera 152 may each
include an auxiliary light source (for example, a flash 153) providing an amount of
light required for photography.

The camera 150 may be implemented to include the first camera 151 on the front
surface of the portable device 100 and to further include an additional camera (for
example, a third camera) adjacent to the first camera 151. For example, an interval
between the third camera and the first camera 151 may be greater than 5 mm but less
than 80 mm. When the camera 150 further includes the third camera, the controller 110
may photograph a still image in three-dimensions (3D) or record a video in 3D by
using the first camera 151 and the third camera.

The camera 150 may be implemented to include the second camera 152 on the rear
surface of the portable device 100 and to further include an additional camera (for
example, a fourth camera) adjacent to the second camera 152. For example, an interval
between the fourth camera and the second camera 152 may be greater than 5 mm but
less than 80 mm. When the camera 150 further includes the fourth camera, the
controller 110 may photograph a three-dimensional still image or a three-dimensional
video by using the second camera 152 and the fourth camera.

Further, the first camera 151 and the second 152 may each perform wide angle pho-
tography, telephoto photography, and close-up photography by using an additional lens
attachable to/detachable from a separate adaptor.

The GPS 155 may periodically receive a signal (for example, orbit information of a
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GPS satellite, time information of a satellite, and a navigation message) from each of a
plurality of GPS satellites orbiting the Earth.

In a case of being outdoors, the portable device 100 may calculate locations of a
plurality of GPS satellites and the portable device 100 by using signals received from
the plurality of GPS satellites (not shown) and calculate a distance therebetween by
using a transmission/reception time difference. A location, time, or movement speed of
the portable device 100 may be calculated through triangulation. An additional GPS
satellite may be required to compensate for the orbit or the time.

In a case of being indoors, the portable device 100 may detect a location or a
movement speed of the portable device 100 by using a wireless AP. A method of
detecting a location of the portable device 100 indoors may use a cell identifier (ID)
scheme using an ID of a wireless AP, an enhanced cell ID scheme using the ID of the
wireless AP and a received signal strength (RSS), or an angle of arrival (AoA) scheme
using an angle of a signal transmitted from the AP and received by the portable device
100.

Further, the portable device 100 may detect the location or movement speed of the
portable device 100 located indoors by using a wireless beacon. An indoor location of
the portable device 100 may be detected through various methods in addition to the
method described above.

The input/output unit 160 may include at least one of one or more buttons 161, one
or more microphones 162, one or more speakers 163, one or more vibration motors
164, a connector 165, a keypad 166, and the input pen 167.

Referring to FIGs. 1, 2, and 5f, the one or more buttons 161 may include the home
button 161a, the recently executed app button 161b, and/or the back button 161c
located on the lower portion of the front surface 100a of the portable device 100. The
one or more buttons 161 may include a power/lock button and one or more volume
buttons 161d located on the side surface 100b of the portable device 100. Further, the
one or more buttons 161 of the portable device 100 may only include the home button
161a, at least one volume button 161d, and the power/lock button. The one or more
buttons 161 may be implemented in touch buttons as well as physical buttons. Further,
the one or more buttons 161 of the portable device 100 may be displayed on the touch
screen 190 in a text, image, or icon form. The controller 110 may receive an electrical
signal transmitted from the one or more buttons 161 in response to a user input. The
controller 110 may detect the user input, using the received signal (for example,
pressing the one or more buttons 161 or contacting the one or more buttons 161). The
controller 110 may switch an application screen 200, 210, 220 displayed on the edge
touch screen 190 in response to a user input.

A form, location, function, and name of the one or more buttons 161 illustrated in
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FIGs. 1 and 2 are only examples and the present disclosure is not limited thereto.

The one or more microphones 162 receives a voice or a sound and generates an
electrical signal under control of the controller 110. An electrical signal generated by
the one or more microphones 162 may be converted in an audio CODEC and stored in
the storage unit 175 or output through the one or more speakers 163. The one or more
microphones 162 may be located on the front surface 100a, the side surface 100b, and/
or the rear surface of the portable device 100. Further, the one or more microphones
162 may be located only on the side surface 100b of the portable device 100.

The one or more speakers 163 may output sounds corresponding to various signals
(for example, a wireless signal, a broadcasting signal, an audio source, a video file, and
taking a picture) decoded by the audio CODEC under control of the controller 110.

The one or more speakers 163 may output a sound (for example, a touch control
sound corresponding to a phone number input or a button control sound for taking a
picture) corresponding to a function performed by the portable device 100. One or
more speakers 163 may be located on the front surface 100a, the side surface 100b,
and/or the rear surface of the portable device 100. One or more speakers 163 may be
located on the front surface 100a of the portable device 100. Further, one or more
speakers 163 may be located on each of the front surface 100a and the rear surface of
the portable device 100. One or more speakers 163 may be located on the front surface
100a of the portable device 100 and one or more speakers 163 may be located on the
rear surface of the portable device 100.

A plurality of speakers may be located on the side surface 100b of the portable
device 100. The portable device 100 may have an additional speaker located on the
side surface 100b of the portable device 100, which may provide a user with a sound
effect distinguished from another portable device having a speaker located on the front
surface 100a and the rear surface of the portable device 100.

According to an embodiment of the present disclosure, the one or more speakers 163
may output audible feedback corresponding to one of display of the application drawer
310 and display of the edge panel 320. For example, the one or more speakers 163 may
output audible feedback in response to one of display of the application drawer 310
and display of the edge panel 320 under control of the controller 110.

The one or more vibration motors 164 may convert an electrical signal into a me-
chanical vibration under control of the controller 110. The one or more vibration
motors 164 may include a linear vibration motor, a bar type vibration motor, a coin
type vibration motor, or a piezoelectric element vibration motor. For example, when a
call request is received from another portable device, the one or more vibration motors
164 may be operated under control of the controller 110.

The one or more vibration motors 164 may be located in the portable device 100.
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Further, the one or more vibration motors 164 may vibrate the entire portable device
100 or locally vibrate only part of the portable device 100.

According to an embodiment of the present disclosure, the one or more vibration
motors 164 may output tactile feedback corresponding to one of display of the ap-
plication drawer 310 and display of the edge panel 320. For example, the one or more
vibration motors 164 may output tactile feedback in response to one of display of the
application drawer 310 and display of the edge panel 320 under control of the
controller 110. Further, the one or more vibration motors 164 may provide various
tactile feedbacks (for example, a vibration strength and a vibration duration time) pre-
stored or received from the outside based on a control command of the controller 110.

The connector 165 may be used as an interface for connecting the portable device
100 and an external device, or a power source.

The portable device 100 may transmit data (for example, corresponding to a content)
stored in the storage unit 175 externally, or receive data (for example, corresponding to
a content) externally through a wired cable connected to the connector 165 under
control of the controller 110. The portable device 100 may receive power from a power
source through a wired cable connected to the connector 165 or charge a battery under
control of the controller 110. Further, the portable device 100 may be connected to an
accessary (for example, a speaker and a keyboard dock) through the connector 165.

The keypad 166 may receive a key input from a user in order to control the portable
device 100. The keypad 166 may include one of a virtual keypad displayed within the
edge touch screen 190 and a physical keypad formed on the front surface 100a of the
portable device 100. Further, the keypad 166 may include a separate keypad which
may be connected wirelessly (for example, using short range communication) or
through a wired cable.

A user may use the input pen 167 to touch (or select) an object (for example, a menu,
a text, an image, a video, a figure, an icon, and a shortcut icon) and/or a content (for
example, a text file, an image file, an audio file, a video file, or a web page), which are
displayed (or included) on the edge touch screen 190 or a screen displayed in a
writing/drawing application (for example, a memo screen, a notepad screen, a calendar
screen, etc.), or take a note (for example, by handwriting, drawing, painting, or
sketching).

The input pen 167 may use a scheme including a capacitive scheme, a resistive
scheme, or an electromagnetic resonance (EMR) scheme.

The input pen 167 may include a stylus pen or a haptic pen having a vibrating device
(for example, an actuator or a vibration motor) included therein. The input pen 167
may operate (for example, vibrate) a vibration device in response to not only control

information received from the portable device 100 but also sensing information
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detected in a sensor (for example, an acceleration sensor) included in the input pen
167.

Some functions of the input pen 167 may be performed by a user's finger. When
handwriting or drawing is input by a user's finger in an application displayed on the
edge touch screen 190 using a capacitive scheme or a resistive scheme, the controller
110 may perform a control such that a touch made by one of fingers including a thumb
is detected using the edge touch screen 190 and the edge touch screen controller 195,
and a function corresponding to the detected touch is performed.

A shape of an insertion hole and/or a shape (for example, a circular cross section or a
polygonal cross section) of the input pen 167 of the portable device 100, or a structure
(for example, a battery) of the portable device 100 may vary according to the per-
formance and structure of the portable device 100.

The sensor unit 170 may detect a status of the portable device 100 and/or a condition
around the portable device 100. The sensor unit 170 may include one or more sensors.
The sensor unit 170 may include a proximity sensor 171 that detects an approach to the
portable device 100, an illuminance sensor 172 that detects the amount of light around
the portable device 100, and/or a finger print sensor 173 that detects a finger print of a
user using the portable device 100.

The finger print sensor 173 may be located on the front surface 100a or the rear
surface of the portable device 100.

The sensor unit 170 may include an acceleration sensor for detecting an acceleration
in three axes (for example, an x-axis, a y-axis, and a z-axis) applied to the portable
device 100, a gravity sensor that detects the direction of gravity, or an altimeter that
measures air pressure and detects an altitude. The sensor unit 170 may measure each of
a motion acceleration and a gravitational acceleration of the portable device 100. The
sensor unit 170 may further include a pulse sensor that detects a user's heartbeat.

At least one sensor included in the sensor unit 170 may detect the status of the
portable device 100, generate an electrical signal corresponding to the detection, and
transmit the generated signal to the controller 110. A sensor may be added to, changed,
or removed from the sensor unit 170 according to the performance of the portable
device 100.

The storage unit 175 may store signals or data input/output in response to the op-
erations of the mobile communication unit 120, the sub communication unit 130, the
multimedia unit 140, the camera 150, the GPS 1535, the input/output unit 160, the
sensor unit 170, and the edge touch screen 190 under control of the controller 110. The
storage unit 175 may store a graphical user interface (GUI) associated with a control
program for controlling the portable device 100 or the controller 110 and an ap-

plication provided by a manufacturer or downloaded from the outside, images for
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providing the GUI, user information, documents, databases, or associated data.

According to an embodiment of the present disclosure, the storage unit 175 may store
portable device information including resolution information and size information on
the edge touch screen 190, and information on a server capable of connecting to the
portable device 100.

The storage unit 175 may store information on a size and a resolution of the edge
touch screen 190. Further, the storage unit 175 may store information on a curvature of
the edge touch screen 190.

The storage unit 175 may store first user input information corresponding to a first
user input, second user input information corresponding to a second user input, and/or
third user input information corresponding to a third user input.

The storage unit 175 may store location information of a plurality touches (for
example, touches 300a to 300c illustrated in FIGs. 5d, 5f, and 5g described below, etc.)
corresponding to successive motions of the first touch 300.

The storage unit 175 may store active area information corresponding to an active
area Al of edge display areas, and/or inactive area information corresponding to an
inactive area A2.

The storage unit 175 may store visual feedback (for example, a video source, etc.)
that is output on the edge touch screen 190 and which may be recognized by a user,
audible feedback (for example, a sound source, etc.) that is output from the one or
more speakers 163 and which may be recognized by a user, and tactile feedback (for
example, a haptic pattern, etc.) that is output from the vibration motor 164 and which
may be recognized by a user, in response to one of a display of an application drawer
and a display on an edge panel.

The storage unit 175 may store a time that feedback (for example, 500 ms) is
provided to a user.

According to an embodiment of the present disclosure, the term "storage unit" may
include the storage unit 175, the ROM 112, and the RAM 113 within the controller
110, or a memory card (for example, a micro secure digital (SD) card and a memory
stick) mounted in the portable device 100. The storage unit 175 may include a non-
volatile memory, a volatile memory, a hard disk drive (HDD), or a solid state drive
(SSD).

The power supply unit 180 may supply power to the elements 110 to 195 located
within the portable device 100 under control of the controller 110. The power supply
unit 180 may supply power input from an external power source to each of the
elements of the portable device 100 through a wired cable connected to the connector
165 under control of the controller 110.

The power supply unit 180 may supply power to one or more batteries and charge the
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batteries under control of the controller 110. One or more batteries may be located
between the edge touch screen 190 located on the front surface 100a and the rear
surface.

The power supply unit 180 may wirelessly charge one or more batteries by using a
coil under control of the controller 110 (for example, through a magnetic resonance
scheme, an electromagnetic wave scheme, or a magnetic induction scheme).

The edge touch screen 190 may provide a GUI corresponding to various services (for
example, a voice call, a video call, data transmission, broadcast reception, a taking of a
photograph, a view of a video, or an execution of an application) to a user. The edge
touch screen 190 includes an edge touch panel for receiving a touch input and an edge
display panel for displaying a screen.

The edge touch screen 190 transmits an analog signal corresponding to a single touch
or a multi-touch input through a home screen or a GUI to the edge touch screen
controller 195. The edge touch screen 190 may receive the single touch or the multi-
touch through a user's body (for example, fingers) or the input pen 167.

FIG. 3a is a front perspective view of an edge touch screen 190 of a portable device
100 according to an embodiment of the present disclosure.

FIGs. 3b to 3d are diagrams of sectional views of an edge touch screen 190 of a
portable device 100 according to embodiments of the present disclosure.

Referring to FIG. 3a, the edge touch screen 190 may be an integral touch screen with
both sides bent. The edge touch screen 190 may include the main display area 190a
and the edge display areas 190b, 190c.

For example, the resolution of the edge touch screen 190 may be 2560 pixel X 1600
pixel. The resolution of the main display area 190a in the edge touch screen 190 may
be 2560 pixel X 1440 pixel. The resolution of each of the edge display areas 190b,
190c may be 2560 pixel X 1600 pixel.

In the portable device 100, the resolution of the edge touch screen 190 may vary. The
resolution of the edge touch screen 190 described above is only an example, and the
present disclosure is not limited thereto.

The main display area 190a may be flat or may have a curvature (for example, ap-
proximate to a flat surface) less than curvatures of the edge display areas 190b, 190c.

According to an embodiment of the present disclosure, the main touch screen area
may include a touch screen area corresponding to the main display area 190a. Further,
the first and second edge touch screens 190b and 190c may include the touch screen
area corresponding to each of the edge display areas 190b, 190c.

The first edge touch screen may refer to a touch screen corresponding to one edge
display area between the edge display areas 190b, 190c. The second edge touch screen

may refer to a touch screen corresponding to the other edge display area, which is not
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the first edge touch screen area, between the edge display areas 190b, 190c.

When the first edge touch screen is the touch screen corresponding to the edge
display area 190b, the second edge touch screen may be the touch screen corre-
sponding to the edge display area 190c. In contrast, when the first edge touch screen is
the touch screen corresponding to the edge display area 190c, the second edge touch
screen may be the touch screen corresponding to the edge display area 190b.

The main display area 190a may be separated from the edge display areas 190b, 190c
by virtual lines 190bl and 190c1. The main display area 190a may refer to a display
area between the virtual lines 190b1, 190c]1.

The virtual lines 190b1 and 190c1 may refer to lines from which the curvature of the
main display area 190a starts being changed. The virtual lines 190b1 and 190c1 may
also refer to lines at which the curvature of the main display area 190a is changed to
the curvature of the edge display areas 190b, 190c. The virtual lines 190b1, 190c1 may
correspond to lines at which the curvature of the main display area 190a is changed to
one of first curvatures of the single curvature and the multi-curvature of the edge
display areas 190b, 190c.

The edge display areas 190b, 190c may refer to an area between the virtual lines
190b1, 190c1 and edges (including 190b2 and 190c2).

FIG. 3b is an illustration of the edge display areas 190b, 190c having a curvature of
3.7R, FIG. 3c is an illustration of the edge display areas 190b, 190c having a curvature
of 1.5R, and FIG. 3d is an illustration of the edge display areas 190b, 190c having a
curvature of 0.5R.

The curvature of the edge display areas 190b, 190c may include one of the single
curvature and the multi-curvature. In the edge display areas 190b, 190c, the single
curvature may refer to the edge display areas 190b, 190c having one curvature. For
example, the single curvature may be less than or equal to 13R, and be greater than or
equal to 0.5R. Cross sections of both sides of the portable device 100 including the
edge display areas 190b, 190c having the single curvature may include a semicircle or
an oval.

In the edge display areas 190b, 190c, the multi-curvature may refer to the edge
display areas 190b, 190c having a first curvature corresponding to areas including the
virtual lines (including 190b1 and 190c1), which are extended and bent from the main
display area 190a, and a second curvature corresponding to areas (for example,
including edge areas 190b2 and 190c2 of the edge display areas 190b, 190c) contacted
with a bezel of the front surface, the second curvature being different from the first
curvature.

For example, in the multi-curvature, the first curvature may be less than or equal to

12R. The first curvature may be less than or equal to 13R, and greater than or equal to
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0.5R. Further, the second curvature, that is the remaining curvature in the multi-
curvature, may be less than or equal to 7R. The second curvature may be less than or
equal to 8R, and greater than or equal to 0.5R. A cross section of one of a side surface
or both side surfaces of the portable device 100 including an edge touch screen having
the multi-curvature may include a semicircle or an oval.

The curvature of a left edge display area 190b and the curvature of a right edge
display area 190c may be different. When the edge display areas 190b, 190c
correspond to the single curvature, the curvature of the left edge display area 190b may
be, for example, 6.5R. Further, the curvature of the right edge display area 190c may
be 3.75R.

One of the edge display areas 190b, 190c may have the single curvature, and the
other edge display area may have the multi-curvature. For example, the left edge
display area 190b may be the single curvature, and the right edge display area 190c
may be the multi-curvature. The single curvature of the left edge display area 190b
may be 13R, and the first curvature of the right edge display area 190c may be 12R and
the second curvature of the right edge display area 190c may be 6.5R.

In an embodiment of the present disclosure, the single curvature value and/or the
multi-curvature value are only examples and the present disclosure is not limited
thereto. The single curvature value and/or the multi-curvature value may vary.

The edge display panel includes a plurality of pixels and displays an image through
the pixels. For example, the edge display panel may include a liquid crystal display
(LCD) or OLEDs.

According to an embodiment of the present disclosure, a touch is not limited to a
contact between the edge touch screen 190 and a user's body or the input pen 167, but
includes a non-contact input. For example, the non-contact input may include hovering
in which an interval between the edge touch screen 190 and a user's body or the input
pen 167 is less than or equal to 50 mm. A non-contact interval, which may be detected
by the edge touch screen 190, may be changed according to the performance or the
structure of the portable device 100.

The edge touch screen 190 may be, for example, implemented by a resistive scheme
or a capacitive scheme.

The edge touch screen 190 may include an EMR type. The edge touch screen of the
EMR type may further include a separate edge touch panel of the EMR type for
receiving an input of an input pen 167 having a resonant circuit that resonates in a loop
coil of the EMR type.

The edge touch screen 190 according to an embodiment of the present disclosure
may output visual feedback corresponding to switching to another screen in response

to a touch gesture input into the edge touch screen 190. The edge touch screen 190
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may display visual feedback corresponding to a content that varies in response to
switching to another screen according to a touch gesture input to the edge touch screen
190 under control of the controller 110.

According to an embodiment of the present disclosure, a display unit may include the
edge touch screen 190.

The edge touch screen controller 195 converts an analog signal corresponding to a
single touch or a multi-touch received from the edge touch screen 190 into a digital
signal and transmits the converted digital signal to the controller 110. The controller
110 may calculate an X coordinate and a Y coordinate corresponding to a touch
location of a touch input to the edge touch screen 190 using the digital signal received
from the edge touch screen controller 195.

The controller 110 may control the edge touch screen 190 by using the digital signal
received from the edge touch screen controller 195. For example, the controller 110
may display a shortcut icon displayed on the edge touch screen 190 to be distinguished
from another shortcut icon in response to an input touch, or execute an application (for
example, a phone application) corresponding to a selected shortcut icon to display an
application screen on the edge touch screen 190.

The edge touch screen controller 195 may be implemented by one edge touch screen
controller or a plurality of edge touch screen controllers. The edge touch screen
controller 195 may be included in the controller 110 according to the performance or
structure of the portable device 100.

Separately from the analog signal corresponding to the single touch or the multi-
touch received from the edge touch screen 190, the edge touch screen controller 195
may convert an analog signal corresponding to a touch received from the edge touch
screen 190 of the electromagnetic resonance type into a digital signal and transmit the
converted digital signal to the controller 110. The controller 110 may calculate an X
coordinate and a Y coordinate corresponding to a touch location on the edge touch
screen 190 of the electromagnetic resonance type based on the digital signal received
from the edge touch screen controller 195. Further, the edge touch screen 190 of the
electromagnetic resonance type may use an edge touch screen controller of the electro-
magnetic resonance type.

The portable device 100 illustrated in FIGs. 1 and 2 is associated with only the edge
touch screen 190, but may have a plurality of edge touch screens. Each edge touch
screen may be located in each housing and each housing may be connected to each
other by one or a plurality of hinges.

A plurality of edge touch screens disposed on the top/bottom or the left/right may be
located on the front surface of one housing. The plurality of edge touch screens may be

implemented by a display panel and a plurality of touch panels. The plurality of edge
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touch screens may be implemented by touch panels corresponding to a plurality of
display panels. Further, the plurality of edge touch screens may be implemented by a
plurality of touch panels corresponding to a plurality of display panels.

At least one element may be added, deleted, or modified from the elements of the
portable device 100 illustrated in FIGs. 1 and 2 according to the performance of the
portable device 100.

FIG. 4 is a flowchart of a screen display method of a portable device 100 according
to an embodiment of the present disclosure.

FIGs. 5a to 5j are diagrams of a screen of an electronic device according to an em-
bodiment of the present disclosure.

Referring to FIG. 4, in step S410, the first application screen is displayed in the main
display area.

Referring to FIG. 5a, a first application (for example, a video sharing application)
screen 200 is displayed on the edge touch screen 190 in response to a first input of a
user . The first application screen may include not only a video sharing application
screen 200 but also a web browser, a mobile payment application, a photo album ap-
plication, a word processor, a spread sheet, a contact application, ca alendar ap-
plication, a memo application, an alarm application, an SNS application, a game store,
a chat application, a map application, a music player, or a video player screen.

A user may select (for example, by the first user input) a shortcut icon (for example,
a shortcut icon corresponding to the first application) among one or more shortcut
icons displayed on a home screen. According to an embodiment of the present
disclosure, a user input includes an input (for example, a touch, a pressure, a voice, a
motion, or the like) to display an application screen on the edge touch screen 190.

The controller 110 may detect the first input using the edge touch screen 190 and the
edge touch screen controller 195. The controller 110 may calculate a location of the
first user input (for example, X coordinate X1 and Y coordinate Y1) corresponding to
the first user input using an electrical signal received from the edge touch screen
controller 195.

The controller 110 may execute the first application (for example, a video sharing ap-
plication) corresponding to the first user input. The first application screen 200 may be
displayed on the edge touch screen 190 under control of the controller 110.

The first application screen may be displayed on the edge touch screen 190 (e.g. a
2560 pixel X 1600 pixel area). The first application screen 200 may be displayed in the
main touch screen area 190a (for example, a 2560 pixel X 14440 pixel area between
the virtual lines 190b1 and 190c1) and each of the edge touch screen areas (190b,
190c, for example, a 2560 pixel X 80 pixel area). Further, the first application screen
200 may be displayed only in the main touch screen area 190a (for example, a 2560
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pixel X 1440 pixel area).

The first application screen may include not only the screen described above but also
various application screens which may be displayed on the edge touch screen 190.
Further, other applications may be executed.

In step S420 if FIG. 4, the second application screen is displayed on the main display
area, and the first application screen is displayed in the edge display areas.

Referring to FIG. 5b, the second application (for example, a web browser) screen 210
is displayed in response to a second user input on the edge touch screen 190. The
second application screen may include not only the first application individually
executed by multitasking but also a mobile payment application, a photo album ap-
plication, a word processor, a spread sheet, a contact application, a calendar ap-
plication, a memo application, an alarm application, an SNS application, a game store,
a chat application, a map application, a music player, or a video player screen.

A user may select (for example, by the second user input) a shortcut icon (for
example, a short cut icon corresponding to the second application) among one or more
shortcut icons displayed on a home screen.

The controller 110 may detect the second user input using the edge touch screen 190
and the edge touch screen controller 195. The controller 110 may calculate a location
of the second user input (for example, an X coordinate X2 and a Y coordinate Y2) cor-
responding to the second user input, using an electrical signal received from the edge
touch screen controller 195.

The controller 110 may execute the second application (for example, a web browser)
corresponding to the second user input. The second application screen 210 may be
displayed on the edge touch screen 190 under control of the controller 110.

The second application screen 210 may be displayed on the main touch screen area
190a (e.g., a 2560 pixel X 1440 pixel area between 190b1 and 190c1). Further, the
second application screen 210 may be displayed in the main touch screen area 190a
and the edge touch screen areas 190b, 190c, at the same time.

The first application screen 200 having been previously displayed may be displayed
in the edge touch screen area 190b, 190c (e.g. each a 2560 pixel X 80 pixel area). The
first application screen 200 having been previously displayed and the second ap-
plication screen 210 may be displayed as overlapping. The first application screen 200
having been previously displayed may be displayed to be distinguished by a layer from
the second application screen 210. The first application screen 200 having been
previously displayed may be displayed under the second application screen 210 to be
distinguished therefrom. Further, the first application screen 200 having been
previously displayed may be only partially displayed (for example, not being covered

by the second application screen 210, or the edge area of the first application screen
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being displayed) under the second application screen 210.

The area of the first application screen 200 being displayed may be greater than the
area of the second application screen 210. For example, the area of the first application
screen 200 may be greater than the area of the second application screen 210, in con-
sideration of the area of the second application screen 210 displayed on the main
display area 190a and the area of the first application screen 200 covered by the second
application screen 210. In this case, a part of the first application screen 200 may be
displayed in at least one of the edge touch screen areas 190b, 190c.

If the area of the first application screen 200 being displayed is equal to the area of
the second application screen 210, the second application screen 210 may cover the
first application screen 200 so that the first application screen 200 is not shown.

Further, the area of the first application screen 200 may be less than or equal to the
area of the second application screen 210. In this case, a part of the first application
screen 200 may be displayed in one (for example, edge touch screen area 190b) of the
edge touch screen areas 190b, 190c, by positioning the first application screen 200 to
be exposed in the lower left portion of the second application screen 210.

The second application screen 210 may include not only the screen described above
but also various application screens which may be displayed on the edge touch screen
190. Further, other applications may be executed.

In step S430 of FIG. 4, the third application screen is displayed in the main display
area, a part of the second application screen is displayed in the edge display areas, and
a part of the first application screen is displayed in the edge display areas.

Referring to FIG. 5c, the third application (for example, a music player) screen 220 is
displayed in response to a third user input on the edge touch screen 190. The third ap-
plication screen may include not only the second application or the first application in-
dividually executed by multitasking but also a web browser, a mobile payment ap-
plication, a photo album application, a word processor, a spread sheet, a contact ap-
plication, a calendar application, a memo application, an alarm application, an SNS ap-
plication, a game store, a chat application, a map application, or a video player screen.

A user may select (for example, by the third user input) a shortcut icon (for example,
a shortcut icon corresponding to the third application) among one or more shortcut
icons displayed on a home screen.

The controller 110 may detect the third user input using the edge touch screen 190
and the edge touch screen controller 195. The controller 110 may calculate a location
of the third user input (for example, an X coordinate X3 and a Y coordinate Y3) corre-
sponding to the third user input, using an electrical signal received from the edge touch
screen controller 195.

The controller 110 may execute the third application (for example, a music player)
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corresponding to the third user input. The third application screen 220 may be
displayed on the edge touch screen 190 under a control of the controller 110.

The third application screen 220 may be displayed on the main touch screen area
190a (e.g. a 2560 pixel X 1440 pixel area between 190b1 and 190c1). Further, the third
application screen 220 may be displayed in the main touch screen area 190a and the
edge touch screen areas 190b, 190c, at the same time.

The second application screen 210 having been previously displayed may be
displayed in the edge touch screen area 190b, 190c (e.g. each a 2560 pixel X 80 pixel
area). The second application screen 210 and the first application screen 200 which
have been previously displayed may be displayed as overlapping with the third ap-
plication screen 220. The second application screen 210 and the first application screen
200 which have been previously displayed may be displayed to be distinguished by
layers from the third application screen 220. The second application screen 210 and the
first application screen 200 which have been previously displayed may be displayed
under the third application screen 220 to be distinguished therefrom. The second ap-
plication screen 210 may be located on the first application screen 200.

Only a part (for example, a part of the second application scree 210 and a part of the
first application screen 200 may be covered by the third application screen 220) of the
second application screen 210 and first application screen 200 which have been
previously displayed may be displayed under the third application screen 220. Further,
the first application screen 200 having been previously displayed may be only partially
displayed (for example, covered by at least one of the third application screen 220 and
the second application screen 210) under the third application screen 220 and the
second application screen 210.

Referring to FIG. 5c, the number of application screens which may be displayed in
each of the edge touch screen areas 190b, 190c (e.g. each 2560 pixel X 80 pixel area)
is two. Two application screens may be equally displayed in units of 40 pixels. Further,
two application screens may be displayed unequally. For example, one application
screen (for example, the second application screen) may be displayed in two thirds of
the area of 80 pixels, and another application screen (for example, the first application
screen) may be displayed in one third of the area of 80 pixels.

The number of application screens which may be displayed in each of the edge touch
screen areas 190b, 190c (e.g. each 2560 pixel X 80 pixel area) may vary according to
the size (or resolution) of the edge touch screen area (for example, one, three, four,
five, or more).

The number (for example, two) of application screens described above which may be
displayed is an example, but the present disclosure is not limited thereto.

The area of the first application screen 200 being displayed may greater than the area



26

WO 2017/065494 PCT/KR2016/011432

[200]

[201]

[202]

[203]
[204]

[205]

[206]

of the first application screen 220. The area of the first application screen 200 being
displayed may be greater than the area of the second application screen 210. For
example, the first application screen 200 may be greater than the area of the third ap-
plication screen 220 and the first application screen 200 may be greater than the area of
the second application screen 210, in consideration of the area of the third application
screen 220 being displayed in the main display area 190a and the area of the first ap-
plication screen 200 covered by the third application screen 220. Further, the area of
the second application screen 210 may be greater than the area of the third application
screen 220, in consideration of the area of third application screen 220 being displayed
in the main display area 190a and the area of the second application screen 210
covered by the third application screen 220. Accordingly, a part of the first application
screen 200 or a part of the second application screen 210 may be displayed in at least
one of the edge touch screen area 190b, 190c.

If the area of the first application screen 200 is equal to the area of the third ap-
plication screen 220, the third application screen 220 may cover the first application
screen 200 so that the first application screen 200 is not shown. Further, when the area
of the first application screen 200 is equal to the area of the second application screen
210, the second application screen 210 may cover the first application screen 200 so
that the first application screen 200 is not shown.

The areas of the first application screen 200 and second application screen 210 being
displayed may be less than or equal to the area of the third application screen 220. In
this case, parts of the first application screen 200 and the second application screen 210
may be displayed in one (for example, edge touch screen area 190b) of the edge touch
screen areas 190b, 190c, by positioning the first application screen 200 and the second
application screen 210 to be exposed in the lower left portion of the third application
screen 220.

The third application screen 220 may include not only the screen described above but
also various application screens which may be displayed on the edge touch screen 190.
Further, other applications may be executed.

In step S440 of FIG. 4, a first touch is detected in the edge display areas.

Referring to FIGs. 5d and 5E, a user may perform the first touch 300 in the edge
display areas 190b or 190c. Further, the user may perform the first touch 300 in one of
the first edge display area 190b and the second edge display area 190c.

The controller 110 may detect the first touch 300 by using the edge touch screen 190
and the edge touch screen controller 195.

The first touch 300 detected in the edge display areas 190b or 190c, for example,
may be generated by a touch (for example, a contact or a hovering) by one of a user's

fingers or the input pen 167 which may be used for touching. Further, the first touch
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300 may be generated by either the left hand and the right hand.

According to an embodiment of the present disclosure, the number of touches
detected in the edge display areas 190b or 190c is not limited to one, and a plurality of
touches may be detected. When a plurality of touches are detected in the edge display
areas 190b or 190c, the controller 110 may store a plurality of touch locations corre-
sponding to the plurality of touches and information on the plurality of touch locations
in the storage unit 175.

In step S450 of FIG. 4, it is determined whether or not the first touch location is in
the active area.

Referring to FIGs. 5ea and 5eb, the controller 110 may select one of the main display
area 190a and the edge display areas 190b or 190c, using the calculated first touch
location.

The active area Al in the edge display areas 190b, 190c may refer to an area in
which touch reception and touch location (for example, touch coordinates) calculation
are possible. Further, the inactive area A2 in the edge display areas 190b, 190c may be
an area in which touch reception is possible but touch location calculation is not
possible. The controller 110 may not calculate a touch location corresponding to a
touch received from the inactive area A2. When a touch is received from the inactive
area A2, the controller 110 may prevent (for example, restricting touch location cal-
culation) a touch malfunction caused by a defect of the portable device 100.

The controller 110 may calculate the first touch location 300a (for example, X co-
ordinate X11 and Y coordinate Y11) corresponding to the first touch 300 by using an
electrical signal received from the edge touch screen controller 195.

The controller 110 may store first touch location information corresponding to the
first touch location 300a in the storage unit 175. The stored first touch location in-
formation may include a touch identifier (ID), a touch location, a touch detection time,
or touch information (for example, a touch pressure, a touch direction, and a touch
duration time) for history management.

The controller 110 may determine that the first touch is located in the active area Al
of the edge display areas 190b, 190c, using the calculated first touch location.

In step S450 of FIG. 4, if the touch location is within the active area Al, the method
of FIG. 4 proceeds to step S460. Further, if the first touch location is not within the
active area Al, the method of FIG. 4 proceeds to step S470.

In step S460 of FIG. 4, the application drawer 310 illustrated in FIG. 5f is displayed
in a direction from the edge display areas towards the main display area, in response to
successive motions of the first touch. The application drawer 310 may be displayed on
a screen (for example, being exposed in one of upper, lower, left, and right sides of the

application screen) separated from the application screen, and may execute an ad-
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ditional function of the application (for example, a search, a favorite function, a
setting, help, or the like, which varies according to an application type).

[216] Referring to FIGs. 5f and 5g, the controller 110 may detect (or calculate) successive
motions of the first touch 300 (for example, a plurality of X and Y coordinates corre-
sponding to successive motions of the first touch 300) initiated from the active area
Al, using the edge touch screen 190 and the edge touch screen controller 195.
Successive motions of the first touch 300 may be stored in the storage unit 175 under
control of the controller 110. The touch on the edge display areas 190b or 190c may be
a single touch or a plurality of touches.

[217] Successive motions of the first touch 300 (for example, moving from an initial
location 300a to a last location 300c) may refer to a first touch gesture detected from
the edge display areas 190b or 190c to the main display area 190a.

[218] Successive motions of the first touch 300 (for example, moving from an initial
location 300a to a last location 300c) may indicate that the contact of the first touch
300 is continuously maintained from the edge display areas 190b or 190c to the main
display area 190a. Further, in successive motions of the first touch 300, the contact on
the main touch screen 190a may be touch-released at the last location 300c.

[219] Successive motions of the first touch 300 from the edge display areas 190b or 190c
to the main display area 190a may include a drag, a drag and drop, a flick, or a swipe.

[220] According to an embodiment of the present disclosure, "successive motions of a
touch" includes a plurality of touches, and the description above of three touch
locations 300a to 300c is one embodiment of the present disclosure, but the present
disclosure is not limited thereto. The number of touches included in successive
motions of a touch may vary.

[221] When successive motions of the first touch 300 initiated from the active area Al are
detected, the controller 110 may enable the application drawer 310 to be exposed from
edges 190b2 or 190c2 of the edge display areas 190b or 190c.

[222] When successive motions of the first touch 300 initiated from the active area Al are
detected, the controller 110 may enable the third application screen 220 and the ap-
plication drawer 310 to be displayed as overlapping. For example, the exposed ap-
plication drawer 310 may cover the third application screen 220 displayed in the main
display area 190a.

[223] When successive motions of the first touch 300 initiated from the active area Al are
detected, the controller 110 may move the third application screen 220 to correspond to
the moving direction of the first touch 300. The controller 110 may display the ap-
plication drawer 310 in a space generated by the movement of the third application
screen 220.

[224] The controller 110 may enable the application drawer 310 to be exposed in ac-
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cordance with the moving distance of successive motions of the first touch. For
example, the controller 110 may enable the exposed area of the application drawer 310
to increase (for example, there is a difference in the exposed area of the application
drawer in FIG. 5f and FIG. 5g) as the moving distance of successive motions of the
first touch is greater.

When the first touch 300 is detected in the main display area 190a and moves to the
center area of the main display area 190a, the controller 110 may not display the ap-
plication drawer 310.

The controller 110 may provide feedback corresponding to the display of the ap-
plication drawer 310 to a user.

The feedback may be provided as one of visual feedback, audible feedback, or tactile
feedback. Further, the controller 110 may provide a combination of visual feedback,
audible feedback, and tactile feedback to a user.

The visual feedback may include a visual effect (for example, an individual image or
an animation effect such as a fade that is applied to the individual image) corre-
sponding to the display of the application drawer 310.

The controller 110 may display the visual feedback on the edge touch screen 190.
The controller 110 may display the visual feedback in one of the main display area
190a and the edge display areas 190b or 190c. Further, the controller 110 may display
the visual feedback in a combination of the main display area 190a and the edge
display areas 190b or 190c.

The audible feedback may include a sound corresponding to the display of the ap-
plication drawer 310. The controller 110 may output the audible feedback through the
one or more speakers 163. The controller 110 may output the audible feedback through
one of the first speaker 163a or the second speaker 163b. Further, the controller 110
may output the audible feedback through a combination of the first speaker 163a and
the second speaker 163b.

The tactile feedback may include a vibration corresponding to the display of the ap-
plication drawer 310. The controller 110 may output the tactile feedback through the
one or more vibration motors 164. When the number of the one or more vibration
motors 164 is greater than one, the controller may selectively output the tactile
feedback through one of the one or more vibration motors 164.

A time for providing feedback (for example, 500 ms) to the user may be changed
through an environment setting. Further, at least one of a plurality of feedback types
(for example, a visual feedback, an audible feedback, and a tactile feedback) provided
in response to the display of the application drawer 310 may be selected.

In step S460 of FIG. 4, when the controller 110 displays the application drawer 310,

a screen display method of a portable device is terminated.
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Returning to step S450 of FIG. 4, when the first touch location is not the active area
Al, the method of FIG. 4 proceeds to step S470.

In step S470 of FIG. 4, it is determined whether or not the first touch location is in an
inactive area.

Referring to FIGs. Sha and Shb, when the first touch location corresponding to the
first touch 300 is not calculated, the controller 110 may determine that the first touch
location is within an inactive area A2 in the edge display areas 190b or 190c.

The controller 110 may store, in the storage unit 175, inactive area touch detection
information corresponding to a first touch detection in the inactive area A2. The
inactive area touch detection information stored in the storage unit 175 may include a
touch ID, a touch detection time, or touch information (for example, a touch pressure, a
touch direction, and a touch duration time) for history

1 management.

When the first touch location is in the inactive area A2 in step S470 of FIG. 4, the
method of FIG. 4 proceeds to step S480. Further, if the first touch location is not in the
inactive area A2, the screen display method of the portable device 100 is terminated.

In step S480 of FIG. 4, the edge panel is displayed in a direction from the edge
display areas towards the main display area, in response to successive motions of the
first touch. The edge panel 320 in FIG. 5) may be a panel (e.g. a control panel)
displayed in the edge display areas 190b or 190c, n which a shortcut icon corre-
sponding to a frequently used application (for example, a call application, a contact list
application, a web browser application, a text message application, a widget ap-
plication, or the like) is registered, or a phone number of an incoming call, the content
of areceived text message, news, stock information or the like are displayed. Further, a
displayed shortcut icon may be executed according to a user input and displayed in the
main display area 190a.

Referring to FIGs. 51 and 5j, the controller 110 may detect (or calculate) successive
motions (for example, a plurality of X and Y coordinates corresponding to successive
motions) of the first touch 300 initiated from the inactive area A2, using the edge touch
screen 190 and the edge touch screen controller 195. Successive motions of the first
touch 300 may be stored in the storage unit 175 under control of the controller 110. A
touch on the edge display areas 190b or 190c may be a single touch or a plurality of
touches.

Successive motions of the first touch 300 initiated from the inactive area A2 (for
example, moving from an initial location 300a to a last location 300c) may refer to a
first touch gesture detected from the edge display areas 190b or 190c to the main
display area 190a.

Successive motions of the first touch 300 initiated from the inactive area A2 (for
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example, moving from an initial location 300a to a last location 300c) may indicate
that the contact of the first touch 300 is continuously maintained from the edge display
areas 190b or 190c to the main display area 190a. Further, in successive motions of the
first touch 300, the contact on the main touch screen 190a may be touch-released at the
last location 300c.

Successive motions of the first touch 300 from the inactive area A2 of the edge
display areas 190b or 190c to the main display area 190a may include a drag, a drag
and drop, a flick, or a swipe.

According to an embodiment of the present disclosure, successive motions of a touch
includes a plurality of touches, and the description above of three touch locations 300a
to 300c is one embodiment of the present disclosure, but the present disclosure is not
limited thereto. The number of touches included in successive motions of a touch may
vary.

When successive motions of the first touch 300 initiated from the inactive area A2
are detected, the controller 110 may enable the edge panel 320 to be exposed from
edges 190b2 or 190c2 of the edge display areas 190b or 190c.

When successive motions of the first touch 300 initiated from the inactive area A2
are detected, the controller 110 may move the third application screen 220 according to
the moving direction of the first touch 300. The controller 110 may display the edge
panel 320 in a space generated by the movement of the third application screen 220.

The controller 110 may enable the edge panel 320 to be exposed (for example,
moving) according to the moving distance of successive motions of the first touch. For
example, the controller 110 may enable the exposed area of the edge panel 320 to
increase (for example, there is a difference in the exposed area of the edge panel 320 in
FIGs. 51 and 5j) as the moving distance of successive motions of the first touch is
greater. Further, the controller 110 may display the exposed area of the third ap-
plication screen 220 (for example, FIG. 5g) as decreased, in response to the increase of
the exposed area of the edge panel 320.

When the edge panel 320 is completely displayed according to the moving distance
of successive motions of the first touch, the controller 110 may complete (for example,
display only without further movement) the movement of the edge panel 320.

When the movement of the edge panel 320 is completed and successive motions of
the first touch continue, the controller 110 may display the second application screen
210 between the third application screen 220 in motion and the fixed edge panel 320.

When the movement of the edge panel 320 is completed and successive motions of
the first touch continue, the controller 110 may display, between the third application
driver 220 and the fixed edge panel 320, the second application screen 210 located
under the third application screen 220.
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When the movement of the edge panel 320 is completed and successive motions of
the first touch continue (for example, arriving at another edge display area), the
controller 110 may display the second application screen 210 and the fixed edge panel
320. When the movement of the edge panel 320 is completed and successive motions
of the first touch continue (for example, arriving at another edge display area), the
controller 110 may not display the third application screen 220.

The controller 110 may provide feedback corresponding to the display of the edge
panel 320 to a user.

The feedback may be provided as one of visual feedback, audible feedback, and
tactile feedback. Further, the controller 110 may provide a combination of visual
feedback, audible feedback, and tactile feedback to a user.

In step S480 of FIG. 4, the feedback corresponding to the display of the edge panel
320 is substantially similar (for example, difference in touches) to the feedback corre-
sponding to the display of the application drawer 310 in step S460 of FIG. 4, and a de-
scription thereof is thus omitted.

In step S480 of FIG. 4, if the controller 110 displays the edge panel 320, the screen
display method of a portable device 100 is terminated.

The methods according to embodiments of the present disclosure may be in a form of
program commands executed through various computer means to be recorded in a non-
transitory computer-readable medium. The non-transitory computer-readable medium
may include a program command, a data file, a data structure, and the like inde-
pendently or in combination. The non-transitory computer-readable medium may be
stored, for example, in a volatile or non-volatile storage device such as a ROM, a
memory such as a RAM, a memory integrated circuit (IC) or chip, a memory device, a
memory IC, or a storage medium that is optically or magnetically recordable and si-
multaneously machine (for example, computer)-readable, such as a compact disc (CD),
a digital versatile disc (DVD), a magnetic disk, or a magnetic tape, regardless of its
ability to be erased or re-recorded.

It is appreciated that the storage unit included in the portable device 100 is one
example of non-transitory machine-readable storage media suitable for storing a
program or programs including commands for implementing various embodiments of
the present disclosure. Program commands recorded in the medium may be those
specially designed and configured for the present disclosure, or those that are well
known to and may be used by those skilled in the computer software related art.

Although the present disclosure has been described above with respect to the em-
bodiments and the accompanying drawings, the present disclosure is not intended to be
limited to the aforementioned embodiments, and various modifications and alterations

may be made in light of the descriptions by those skilled in the art to which the present
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disclosure pertains.
[260] Accordingly, the scope of the present disclosure should not be determined by the
above-described embodiments, but should be determined by the appended claims and

their equivalents.
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Claims

A portable device, comprising:

an edge touch screen that has a main display area, has a left edge
display area and a right edge display area which are individually
extended from the main display area, and is configured to display an
application screen thereon; and

a controller configured to control the edge touch screen,

a first application screen corresponding to a first user input to be
displayed on the edge touch screen, a second application screen corre-
sponding to a second user input to be displayed in the main display
area, and a part of the first application screen to be displayed in the left
edge display area or the right edge display area.

The device of claim 1, wherein the controller is further configured to
perform a control such that a part of the first application screen, which
includes an edge area of the application screen, is displayed.

The device of claim 1, wherein the controller is further configured to
perform a control such that an area of the second application screen is
displayed to be less than an area of the first application screen.

The device of claim 1, wherein the controller is further configured to
control a third application screen corresponding to a third user input to
be displayed on the edge touch screen, a part of the second application
screen, and a part of the first application screen to be displayed in the
left edge display area or the right edge display area.

The device of claim 4, wherein the controller is further configured to
perform a control such that the second application screen is located on
the first application screen, and the third application screen is located
on the second application screen.

The device of claim 4, wherein the controller is further configured to
perform a control such that an area of the third application screen is
displayed to be less than an area of the first application screen.

The device of claim 4, wherein the controller is further configured to
perform a control such that successive motions of a first touch from an
active area of the left edge display area or the right edge display area to
the main display area are detected, and an application drawer corre-
sponding to the successive motions of the first touch is displayed,
wherein the controller is further configured to control the application

drawer to be exposed in a direction from an edge of the left edge



WO 2017/065494

[Claim 8]

[Claim 9]

[Claim 10]

[Claim 11]

[Claim 12]

35
PCT/KR2016/011432

display area or the right edge display area in which the first touch is
detected towards a moving direction of the successive motions of the
first touch,

wherein the controller is further configured to control the application
drawer to be further exposed in response to a moving distance of the
successive motions of the first touch.

The device of claim 7, wherein the controller is further configured to
perform a control such that the third application screen and the ap-
plication drawer are displayed overlapping, and only the application
drawer moves in a moving direction of the successive motions of the
first touch in response to a moving distance of the successive motions
of the first touch.

The device of claim 4, wherein the controller is further configured to
perform a control such that successive motions of a second touch from
an inactive area of the left edge display area or the right edge display
area to the main display area are detected, and an edge panel corre-
sponding to the successive motions of the second touch is displayed,
wherein the controller is further configured to control the edge panel to
be exposed in a direction from an edge of the left edge display area or
the right edge display area in which the second touch is detected
towards a moving direction of the successive motions of the second
touch,

wherein the controller is further configured to control the edge panel
and the third application screen to move in a moving direction of the
successive motions of the second touch.

The device of claim 9, wherein the controller is further configured to
perform a control such that an exposed area of the edge panel is
increased in response to a moving distance of the successive motions of
the second touch, and an exposed area of the third application screen is
decreased.

The device of claim 9, wherein if moving of the edge panel is
completed in response to the successive motions of the second touch
and the third application screen continuously moves, the controller is
further configured to perform a control such that a part of the second
application screen is displayed between the third application screen and
the edge panel.

A screen display method of a portable device, comprising:

detecting, by the portable device,a first user input in an edge touch
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screen that has a main display area, has a left edge display area and a
right edge display area which are individually extended from the main
display area, and displays an application screen thereon

displaying, by the portable device, a first application screen corre-
sponding to the detected first user input in the edge touch screen
detecting, by the portable device,a second user input; and

displaying, by the portable device, a second application screen corre-
sponding to the detected second user input in the main display area of
the edge touch screen,

wherein the first application screen is displayed in the left edge display
area or the right edge display area in response to display of the second
application screen in the main display area.

The method of claim 12, further comprising:

detecting a third user input; and

displaying a third application screen corresponding to the detected third
user input in the main display area of the edge touch screen,

wherein a part of the first application screen and a part of the second
application screen are displayed in the left edge display area or the right
edge display area in response to display of the third application screen
in the main display area.

The method of claim 12, further comprising:

detecting successive motions of a first touch from an active area of the
left edge display area or the right edge display area to the main display
area; and

displaying an application drawer corresponding to the successive
motions of the first touch,

wherein the third application screen and the application drawer are
displayed overlapping.

The method of claim 12, further comprising:

detecting successive motions of a second touch from an active area of
the left edge display area or the right edge display area to the main
display area; and

displaying an edge panel corresponding to the successive motions of
the second touch,

wherein the third application screen and the application drawer are
moved together in response to the successive motions of the second
touch,

wherein the second application screen is displayed between the third
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application screen and the application drawer in response to the

successive motions of the second touch.



1/11

WO 2017/065494 PCT/KR2016/011432

[Fig. 1]
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[Fig. 2]
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