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Description
Title of Invention: ELECTRONIC DEVICE FOR CONTROLLING
A PLURALITY OF APPLICATIONS

Technical Field

[1] The present disclosure generally relates to technology that controls a plurality of ap-
plications.
Background Art

[2] In recent years, portable devices, such as smartphones, have been equipped with in-

creasingly larger screens. To provide a large screen while still maintaining a relatively
small form factor for the device, rollable displays are actively being developed. When
the electronic device (e.g., smartphone) includes a rollable display, one area or portion
of the rollable display may be always exposed on the exterior of the device, while the
remaining portion of the rollable display may be rolled into the electronic device.

[3] The user may activate the entire area of the rollable display by rolling out the rollable
display. For instance, when the rollable display is rolled up, the user may slide the
rollable display to unroll or unfurl the display, such that the rolled up portion of the
display may be exposed. The user may then execute application "A" in the always-
exposed portion of the display and application "B" in the unrolled portion of the
display.

[4] The above information is presented as background information only to assist with an
understanding of the present disclosure. No determination has been made, and no
assertion is made, as to whether any of the above might be applicable as prior art with

regard to the present disclosure.
Disclosure of Invention

Technical Problem

[5] Once the display is unrolled, the user may perform operations over the entire area of
the rollable display. For instance, the user may directly touch one area of the display to
execute various functions of application "A." In addition, the user may directly touch
another area of the display to execute various functions of application "B." However,
when the rollable display is expanded or unrolled, the distance between one or more
areas of the display and the user's fingers may be too long, i.e. the display when
unrolled may be too large for comfortable operation when the device is held by one
hand of the user. In this case, and the user is not able to easily control the areas of the

display that are out of reach. When this happens, the user is inconvenienced.
Solution to Problem

[6] Aspects of the present disclosure are to address at least the above-mentioned
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problems and/or disadvantages and to provide at least the advantages described below.
Accordingly, an aspect of the present disclosure is to provide an electronic device to

solve the above-mentioned problems and subjects raised in the present disclosure.
In accordance with an aspect of the present disclosure, an electronic device includes

a cover glass, a back cover facing the cover glass, a display including a rigid area
exposed through the cover glass, in which a first application is output, and a ductile
area extending from the rigid area, and a processor electrically connected to the
display. When at least a portion of the ductile area is exposed due to a pressure applied
to the cover glass or the back cover, the processor outputs the first application in a first
area which is a portion of the rigid area and the ductile area, outputs a second ap-
plication in a second area which is a remaining portion of the rigid area, and outputs a
navigation bar in the ductile area, the navigation bar used to control display of content
in the first area and the second area.

In accordance with another aspect of the present disclosure, an electronic device
includes a cover glass, a back cover facing the cover glass, a display including a rigid
area exposed through the cover glass, in which a first application is output, and a
ductile area extending from the rigid area, and a processor electrically connected to the
display. When at least a portion of the ductile area is exposed due to a pressure applied
to the cover glass or the back cover, the processor outputs a second application in the
ductile area and outputs a navigation bar in the ductile area, the navigation bar used to
control display of content in the rigid area and the ductile area.

Advantageous Effects of Invention

According to embodiments disclosed in the present disclosure, convenience to the
user may be improved.

Other aspects, advantages, and salient features of the disclosure will become apparent
to those skilled in the art from the following detailed description, which, taken in con-
junction with the annexed drawings, discloses various embodiments of the present
disclosure.

Brief Description of Drawings

The above and other aspects, features, and advantages of certain embodiments of the
present disclosure will be more apparent from the following description taken in con-
junction with the accompanying drawings, in which:

FIG. 1 is a block diagram illustrating an electronic device in a network environment
according to various embodiments;

FIG. 2 are views illustrating an electronic device according to an embodiment;

FIG. 3 are views illustrating various operations of an electronic device according to

an embodiment;
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FIG. 4 is a flowchart illustrating an operation of an electronic device according to an

embodiment;
FIG. 5 are views illustrating an operation of an electronic device according to another

embodiment;

FIG. 6 are views illustrating an operation of an electronic device according to another
embodiment; and

FIG. 7 are views illustrating an operation of an electronic device according to another
embodiment.

Mode for the Invention

FIG. 1 is a block diagram illustrating an electronic device 101 in a network en-
vironment 100 according to various embodiments.

Referring to FIG. 1, the electronic device 101 in the network environment 100 may
communicate with an electronic device 102 via a first network 198 (e.g., a short-range
wireless communication network), or an electronic device 104 or a server 108 via a
second network 199 (e.g., a long-range wireless communication network). According
to an embodiment, the electronic device 101 may communicate with the electronic
device 104 via the server 108. According to an embodiment, the electronic device 101
may include a processor 120, memory 130, an input device 150, a sound output device
155, a display device 160, an audio module 170, a sensor module 176, an interface
177, a haptic module 179, a camera module 180, a power management module 188, a
battery 189, a communication module 190, a subscriber identification module (SIM)
196, or an antenna module 197. In some embodiments, at least one (e.g., the display
device 160 or the camera module 180) of the components may be omitted from the
electronic device 101, or one or more other components may be added in the electronic
device 101. In some embodiments, some of the components may be implemented as
single integrated circuitry. For example, the sensor module 176 (e.g., a fingerprint
sensor, an iris sensor, or an illuminance sensor) may be implemented as embedded in
the display device 160 (e.g., a display).

The processor 120may execute, for example, software (e.g., a program 140) to
control at least one other component (e.g., a hardware or software component) of the
electronic device 101 coupled with the processor 120, and may perform various data
processing or computation. According to one embodiment, as at least part of the data
processing or computation, the processor 120 may load a command or data received
from another component (e.g., the sensor module 176 or the communication module
190) in volatile memory 132, process the command or the data stored in the volatile
memory 132, and store resulting data in non-volatile memory 134. According to an

embodiment, the processor 120 may include a main processor 121 (e.g., a central
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processing unit (CPU) or an application processor (AP)), and an auxiliary processor
123 (e.g., a graphics processing unit (GPU), an image signal processor (ISP), a sensor
hub processor, or a communication processor (CP)) that is operable independently
from, or in conjunction with, the main processor 121. Additionally or alternatively, the
auxiliary processor 123 may be adapted to consume less power than the main
processor 121, or to be specific to a specified function. The auxiliary processor 123
may be implemented as separate from, or as part of the main processor 121.

The auxiliary processor 123 may control at least some of functions or states related to
at least one component (e.g., the display device 160, the sensor module 176, or the
communication module 190) among the components of the electronic device 101,
instead of the main processor 121 while the main processor 121 is in an inactive (e.g.,
sleep) state, or together with the main processor 121 while the main processor 121 is in
an active state (e.g., executing an application). According to an embodiment, the
auxiliary processor 123 (e.g., an image signal processor or a communication processor)
may be implemented as part of another component (e.g., the camera module 180 or the
communication module 190) functionally related to the auxiliary processor 123.

The memory 130 may store various data used by at least one component (e.g., the
processor 120 or the sensor module 176) of the electronic device 101. The various data
may include, for example, software (e.g., the program 140) and input data or output
data for a command related thereto. The memory 130 may include the volatile memory
132 or the non-volatile memory 134.

The program 140 may be stored in the memory 130 as software, and may include, for
example, an operating system (OS) 142, middleware 144, or an application 146.

The input device 150 may receive a command or data to be used by other component
(e.g., the processor 120) of the electronic device 101, from the outside (e.g., a user) of
the electronic device 101. The input device 150 may include, for example, a mi-
crophone, a mouse, or a keyboard.

The sound output device 155 may output sound signals to the outside of the
electronic device 101. The sound output device 155 may include, for example, a
speaker or a receiver. The speaker may be used for general purposes, such as playing
multimedia or playing record, and the receiver may be used for an incoming calls.
According to an embodiment, the receiver may be implemented as separate from, or as
part of the speaker.

The display device 160 may visually provide information to the outside (e.g., a user)
of the electronic device 101. The display device 160 may include, for example, a
display, a hologram device, or a projector and control circuitry to control a corre-
sponding one of the display, hologram device, and projector. According to an em-

bodiment, the display device 160 may include touch circuitry adapted to detect a touch,
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or sensor circuitry (e.g., a pressure sensor) adapted to measure the intensity of force
incurred by the touch.

The audio module 170 may convert a sound into an electrical signal and vice versa.
According to an embodiment, the audio module 170 may obtain the sound via the input
device 150, or output the sound via the sound output device 155 or a headphone of an
external electronic device (e.g., an electronic device 102) directly (e.g., wiredly) or
wirelessly coupled with the electronic device 101.

The sensor module 176 may detect an operational state (e.g., power or temperature)
of the electronic device 101 or an environmental state (e.g., a state of a user) external
to the electronic device 101, and then generate an electrical signal or data value corre-
sponding to the detected state. According to an embodiment, the sensor module 176
may include, for example, a gesture sensor, a gyro sensor, an atmospheric pressure
sensor, a magnetic sensor, an acceleration sensor, a grip sensor, a proximity sensor, a
color sensor, an infrared (IR) sensor, a biometric sensor, a temperature sensor, a
humidity sensor, or an illuminance sensor.

The interface 177 may support one or more specified protocols to be used for the
electronic device 101 to be coupled with the external electronic device (e.g., the
electronic device 102) directly (e.g., wiredly) or wirelessly. According to an em-
bodiment, the interface 177 may include, for example, a high definition multimedia
interface (HDMI), a universal serial bus (USB) interface, a secure digital (SD) card
interface, or an audio interface.

A connecting terminal 178 may include a connector via which the electronic device
101 may be physically connected with the external electronic device (e.g., the
electronic device 102). According to an embodiment, the connecting terminal 178 may
include, for example, a HDMI connector, a USB connector, a SD card connector, or an
audio connector (e.g., a headphone connector),

The haptic module 179 may convert an electrical signal into a mechanical stimulus
(e.g., a vibration or a movement) or electrical stimulus which may be recognized by a
user via his tactile sensation or kinesthetic sensation. According to an embodiment, the
haptic module 179 may include, for example, a motor, a piezoelectric element, or an
electric stimulator.

The camera module 180 may capture a still image or moving images. According to
an embodiment, the camera module 180 may include one or more lenses, image
sensors, image signal processors, or flashes.

The power management module 188 may manage power supplied to the electronic
device 101. According to one embodiment, the power management module 188 may
be implemented as at least part of, for example, a power management integrated circuit
(PMIC).
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The battery 189 may supply power to at least one component of the electronic device
101. According to an embodiment, the battery 189 may include, for example, a
primary cell which is not rechargeable, a secondary cell which is rechargeable, or a
fuel cell.

The communication module 190 may support establishing a direct (e.g., wired) com-
munication channel or a wireless communication channel between the electronic
device 101 and the external electronic device (e.g., the electronic device 102, the
electronic device 104, or the server 108) and performing communication via the es-
tablished communication channel. The communication module 190 may include one or
more communication processors that are operable independently from the processor
120 (e.g., the application processor (AP)) and supports a direct (e.g., wired) commu-
nication or a wireless communication. According to an embodiment, the commu-
nication module 190 may include a wireless communication module 192 (e.g., a
cellular communication module, a short-range wireless communication module, or a
global navigation satellite system (GNSS) communication module) or a wired commu-
nication module 194 (e.g., a local area network (LAN) communication module or a
power line communication (PLC) module). A corresponding one of these commu-
nication modules may communicate with the external electronic device via the first
network 198 (e.g., a short-range communication network, such as BluetoothTM,
wireless-fidelity (Wi-Fi) direct, or infrared data association (IrDA)) or the second
network 199 (e.g., a long-range communication network, such as a cellular network,
the Internet, or a computer network (e.g., LAN or wide area network (WAN)). These
various types of communication modules may be implemented as a single component
(e.g., a single chip), or may be implemented as multi components (e.g., multi chips)
separate from each other. The wireless communication module 192 may identify and
authenticate the electronic device 101 in a communication network, such as the first
network 198 or the second network 199, using subscriber information (e.g., inter-
national mobile subscriber identity (IMSI)) stored in the subscriber identification
module 196.

The antenna module 197 may transmit or receive a signal or power to or from the
outside (e.g., the external electronic device) of the electronic device 101. According to
an embodiment, the antenna module 197 may include one or more antennas, and,
therefrom, at least one antenna appropriate for a communication scheme used in the
communication network, such as the first network 198 or the second network 199, may
be selected, for example, by the communication module 190 (e.g., the wireless com-
munication module 192). The signal or the power may then be transmitted or received
between the communication module 190 and the external electronic device via the

selected at least one antenna.
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At least some of the above-described components may be coupled mutually and com-
municate signals (e.g., commands or data) therebetween via an inter-peripheral com-
munication scheme (e.g., a bus, general purpose input and output (GPI1O), serial pe-
ripheral interface (SPI), or mobile industry processor interface (MIPI)).

According to an embodiment, commands or data may be transmitted or received
between the electronic device 101 and the external electronic device 104 via the server
108 coupled with the second network 199. Each of the electronic devices 102 and 104
may be a device of a same type as, or a different type, from the electronic device 101.
According to an embodiment, all or some of operations to be executed at the electronic
device 101 may be executed at one or more of the external electronic devices 102, 104,
or 108. For example, if the electronic device 101 should perform a function or a
service automatically, or in response to a request from a user or another device, the
electronic device 101, instead of, or in addition to, executing the function or the
service, may request the one or more external electronic devices to perform at least
part of the function or the service. The one or more external electronic devices
receiving the request may perform the at least part of the function or the service
requested, or an additional function or an additional service related to the request, and
transfer an outcome of the performing to the electronic device 101. The electronic
device 101 may provide the outcome, with or without further processing of the
outcome, as at least part of a reply to the request. To that end, a cloud computing, dis-
tributed computing, or client-server computing technology may be used, for example.

The electronic device according to various embodiments may be one of various types
of electronic devices. The electronic devices may include, for example, a portable
communication device (e.g., a smart phone), a computer device, a portable multimedia
device, a portable medical device, a camera, a wearable device, or a home appliance.
According to an embodiment of the disclosure, the electronic devices are not limited to
those described above.

It should be appreciated that various embodiments of the present disclosure and the
terms used therein are not intended to limit the technological features set forth herein
to particular embodiments and include various changes, equivalents, or replacements
for a corresponding embodiment. With regard to the description of the drawings,
similar reference numerals may be used to refer to similar or related elements. It is to
be understood that a singular form of a noun corresponding to an item may include one
or more of the things, unless the relevant context clearly indicates otherwise. As used
herein, each of such phrases as "A or B," "at least one of A and B," "at least one of A
or B," "A, B, or C," "at least one of A, B, and C," and "at least one of A, B, or C," may
include all possible combinations of the items enumerated together in a corresponding

one of the phrases. As used herein, such terms as "1st" and "2nd," or "first" and
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"second"” may be used to simply distinguish a corresponding component from another,
and does not limit the components in other aspect (e.g., importance or order). It is to be

understood that if an element (e.g., a first element) is referred to, with or without the

"o "o

term "operatively" or "communicatively", as "coupled with," "coupled to," "connected
with," or "connected to" another element (e.g., a second element), it means that the
element may be coupled with the other element directly (e.g., wiredly), wirelessly, or
via a third element.

As used herein, the term "module” may include a unit implemented in hardware,
software, or firmware, and may interchangeably be used with other terms, for example,
"logic," "logic block," "part," or "circuitry". A module may be a single integral
component, or a minimum unit or part thereof, adapted to perform one or more
functions. For example, according to an embodiment, the module may be implemented
in a form of an application-specific integrated circuit (ASIC).

Various embodiments as set forth herein may be implemented as software (e.g., the
program 140) including one or more instructions that are stored in a storage medium
(e.g., internal memory 136 or external memory 138) that is readable by a machine
(e.g., the electronic device 101). For example, a processor (e.g., the processor 120) of
the machine (e.g., the electronic device 101) may invoke at least one of the one or
more instructions stored in the storage medium, and execute it, with or without using
one or more other components under the control of the processor. This allows the
machine to be operated to perform at least one function according to the at least one in-
struction invoked. The one or more instructions may include a code generated by a
compiler or a code executable by an interpreter. The machine-readable storage medium
may be provided in the form of a non-transitory storage medium. Wherein, the term
"non-transitory" simply means that the storage medium is a tangible device, and does
not include a signal (e.g., an electromagnetic wave), but this term does not differentiate
between where data is semi-permanently stored in the storage medium and where the
data is temporarily stored in the storage medium.

According to an embodiment, a method according to various embodiments of the
disclosure may be included and provided in a computer program product. The
computer program product may be traded as a product between a seller and a buyer.
The computer program product may be distributed in the form of a machine-readable
storage medium (e.g., compact disc read only memory (CD-ROM)), or be distributed
(e.g., downloaded or uploaded) online via an application store (e.g., Play StoreTM), or
between two user devices (e.g., smart phones) directly. If distributed online, at least
part of the computer program product may be temporarily generated or at least tem-
porarily stored in the machine-readable storage medium, such as memory of the manu-

facturer's server, a server of the application store, or a relay server.
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According to various embodiments, each component (e.g., a module or a program) of
the above-described components may include a single entity or multiple entities.
According to various embodiments, one or more of the above-described components
may be omitted, or one or more other components may be added. Alternatively or addi-
tionally, a plurality of components (e.g., modules or programs) may be integrated into
a single component. In such a case, according to various embodiments, the integrated
component may still perform one or more functions of each of the plurality of
components in the same or similar manner as they are performed by a corresponding
one of the plurality of components before the integration. According to various em-
bodiments, operations performed by the module, the program, or another component
may be carried out sequentially, in parallel, repeatedly, or heuristically, or one or more
of the operations may be executed in a different order or omitted, or one or more other
operations may be added.

FIG. 2 are views illustrating an electronic device according to an embodiment.

Referring to FIG. 2, the electronic device 101 shown in the left side of the figure is in
a state before the user expands the display 160. The electronic device 101A shown in
the right side of the figure is in a state after the user expands the display 160. For
instance, when the user slides the display 160 using his/her finger while supporting the
electronic device 101 with the user's hands, an area 162 of the display 160 placed
inside the electronic device 101 may be exposed so that it is visible from the outside of
the electronic device 101A.

The electronic device 101 may include a flexible housing 110 and a flexible display
160 that can be expanded by user operation. In the present disclosure, the flexible
housing 110 and the flexible display 160 may be referred to as "housing 110" and
"display 160," respectively.

The housing 110 may include a cover glass, a side surface member, and a back cover.
The cover glass, the side surface member, and the back cover may include a ductile
area that can be expanded when the user applies pressure to the area. In another em-
bodiment, the cover glass, the side surface member, and the back cover may include an
additional area, and when the pressure is applied to the additional area while the ad-
ditional area is folded (or curved), the additional area may be stretched and expanded.

The display 160 may include a rigid area 161 and the ductile area 162. The rigid area
161 may be the area that is always exposed on the exterior of the electronic device
101A. The ductile area 162 may be the remaining area that is only exposed when the
user applies pressure to unroll the display 160.

When the rigid area 161 and the ductile area 162 are exposed, i.e. when the display
160 is unrolled, the electronic device 101 A may output different applications in the

rigid area 161 and the ductile area 162. For instance, when the user expands the display
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160 when the electronic device 101 is currently outputting an Internet browser in the
rigid area 161, the electronic device 101 A may continue to output the Internet browser
in the rigid area 161 and may output a message application in the ductile area 162.

According to an embodiment, the electronic device 101 A may output a navigation
bar 163 with the application in the ductile area 162. In the present disclosure, the
navigation bar 163 may be a status bar used to control what content is displayed on the
display 160. The user may touch various keys included in the navigation bar 163 to
control the output through the rigid area 161 and/or the ductile area 162.

The user may control the application displayed in the rigid area 161 by directly
touching portions of the rigid area 161. However, since the distance between the user's
hands and the rigid area 161 is increased when the display 160 is expanded or unrolled,
the user may not able to easily control the application output through the rigid area 161
because portions of the rigid area 161 may be hard to reach. According to one or more
embodiment of the present disclosure, the user may control applications or content
displayed in the rigid area 161 and/or the ductile area 162 using the navigation bar 163
output in the ductile area 162, and thus convenience to be user may be improved.

In the present disclosure, descriptions of the electronic device 101 in connection with
FIG. 1 may also be applicable to electronic device 101 in FIG. 2.

FIG. 3 are views illustrating various operations of an electronic device according to
an embodiment.

Viewing FIG. 3 in the context of FIG. 2, FIG. 2 illustrates an embodiment in which
different applications are output in the rigid area 161 and the ductile area 162.
Similarly, embodiments described hereinafter relates examples in which one ap-
plication is output in one portion of the rigid area 161 and another application is output
in another portion of the rigid area 161 and the ductile area 162. For instance, the first
area 310 may be the portion of the rigid area 161, and the second area 320 may be the
other portion of the rigid area 161 together with the ductile area 162. In the present
disclosure, the first area 310 may be referred to as an "extra screen.”

Referring to FIG. 3, the electronic device 101 A may output different applications in
the first area 310 and the second area 320. For instance, prior to the display 160 being
expanded, the electronic device 101 may be outputting a YouTube video in a YouTube
application. When the user expands the display 160 while the YouTube video is
output, the electronic device 101 A may output a music application in the first area 310
and may output the YouTube video in the second area 320. This way, the size of the
output screen for the YouTube video may be maintained even though the display 160
is expanded.

According to an embodiment, the user may select an area to be controlled among the

first area 310 and the second area 320. Hereinafter, such an area may be referred to as
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a "control area." For instance, when the user wants to control the music application, the
user may touch the first area 310. When the user touches the first area 310, the
electronic device 101 A may set the first area 310 as the control area. In addition, when
the user touches the first area 310, the electronic device 101 A may control the edge
310e of the first area 310 to emit light of a designated color or brightness. This way,
the user be provided with visual feedback as to where the control area is.

When the control area is set, the electronic device 101 A may control the control area
based on the user's input provided through the navigation bar 163. For instance, when
the user swipes the navigation bar 163 in a first direction, the application output
through the first area 310 may be changed from the music application to a chatting ap-
plication. As another embodiment, when the user swipes the navigation bar 163 in a
second direction, the application output through the first area 310 may be changed
from the music application to a map application.

As another embodiment, the user may select the second area 320 to be the control
area. For instance, in a case where the user wants to control the YouTube video, the
user may touch the second area 320. When the user touches the second area 320, the
electronic device 101 A may set the second area 320 as the control area. In addition,
when the user touches the second area 320, the electronic device 101 A may control the
edge 320e of the second area 320 to emit light in a designated color, thereby providing
visual feedback to the user as to where the control area is.

When the control area is set, the electronic device 101 A may control the control area
based on the user's input provided through the navigation bar 163. For instance, when
the user touches a home key 163h, the electronic device 101 A may output a home
screen in the second area 320. When the user touches a back key 163b, the electronic
device 101 A may output, in the second area 320, a previous screen that was displayed
in the second area 320. When the user touches a menu key 163m, the electronic device
101 A may output in the second area 320 a list of recently executed applications.

The user may control the application displayed in the first area by directly touching
the first area. However, since the distance between the user's hands and the first area is
increased when the display is expanded or unrolled, the user may not be able to easily
control the application output in the first area. According to one or more embodiment
of the present disclosure, the user may control the first area 310 and/or the second area
320 using the navigation bar 163 output in the second area 320, and thus convenience
to the user may be improved.

FIG. 4 is a flowchart illustrating an operation of an electronic device according to an
embodiment. For example, FIG. 4 shows an operation of the electronic device 101A
shown in FIG. 3.

Referring to FIG. 4, the electronic device 101 A may detect whether the display 160
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is expanded based on detecting the pressure applied to the display 160 (operation 401).
For instance, when the user slides the display 160 while the ductile area 162 is rolled
inside the electronic device 101, the ductile area 162 may be exposed to the exterior of
the electronic device 101 A. When the ductile area 162 is exposed to the exterior of the
electronic device 101A, the electronic device 101 A may continue onto operation 403.

In operation 403, the electronic device 101 A may output different applications in the
first area 310 and the second area 320. For instance, assume that the YouTube video
was output before the display 160 is expanded. In this case, the electronic device 101A
may output a designated application (e.g., the music application) in the first area 310
and may output the YouTube video in the second area 320. The designated application
as well as the designation may be stored in the memory 130 shown in FIG. 1.

According to an embodiment, the electronic device 101 A may output the navigation
bar 163 in the second area 320. In the embodiment, the electronic device 101 A may
output the navigation bar 163 at the bottom of the output screen for the YouTube
video, as shown in FIG. 3. The navigation bar 163 may include a plurality of keys used
to control the applications output in the first area 310 and the second area 320.

In operation 403, the electronic device 101 A may set the control area. For instance,
when the user touches one of the first area 310 and the second area 320, the electronic
device 101 A may set the touched area by the user as the control area. In addition, the
electronic device 101 A may control the edge (e.g., 310e or 320e of FIG. 3) of the
touched area to emit light in a designated color to indicate to the user where the control
area is.

In operation 407, the electronic device 101 A may control the control area through the
navigation bar 163. For instance, when the first area 310 is set as the control area and
the user swipes the navigation bar 163, the electronic device 101 A may change the ap-
plication output in the first area 310. As another embodiment, when the second area
320 is set as the control area and the user touches the home key 163h of the navigation
bar 163, the electronic device 101 A may output the home screen in the second area
320.

FIG. 5 are views illustrating an operation of an electronic device according to another
embodiment.

Referring to FIG. 5, the electronic device 101 A may output different applications in
the first area 310 and the second area 320. For instance, the electronic device 101 may
be outputting a YouTube video before the display 160 is expanded. When the user
expands the display 160 while the YouTube video is output, the electronic device
101 A may output the music application in the first area 310 and may output the
YouTube video in the second area 320.

According to an embodiment, the navigation bar 163 may include a switch key 163s
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that allows the user to change the positions of the applications. For instance, when the
user touches the switch key 163s, the position of the application output in the first area
310 and the position of the application output in the second area 320 may be changed.
In the embodiment, when the user touches the switch key 163s, the electronic device
101A may output the YouTube video in the first area 310 and may output the music
application in the second area 320.

Conventionally, the user may change the positions of applications by directly
touching the first area and the second area. However, according to an embodiment of
the present disclosure, the user may change the positions of the applications by
touching the switch key 163s, and thus convenience to the user may be improved.

FIG. 6 are views illustrating an operation of an electronic device according to another
embodiment.

Referring to FIG. 6, when the display 160 is expanded, the electronic device 101A
may output a designated application list in the first area 310. When the user selects one
application in the designated application list, the electronic device 101 A may output
the selected application in the first area 310. The designated application list may be
stored in the memory 130 of FIG. 1 when the electronic device 101 is manufactured
and may be changed by the user.

For instance, as shown in FIG. 6, the electronic device 101 A may be outputting a
message application before the display 160 is expanded. When the user expands the
display 160, the electronic device 101 A may output the designated application lists in
the first area 310 and may output the message application in the second area 320. In
this case, the size of the screen through which the message application is output (or the
size of the second area 320) may be substantially the same as the size of the screen (or
the size of the rigid area 161) before the display 160 is expanded.

When the designated application list is output, the user may select one application in
the list. For instance, when the user touches a music application icon, the electronic
device 101 A may output the music application in the first area 310. In this case, the ap-
plication output through the second area 320 may be maintained. Thus, in the em-
bodiment, the message application may be output in the second area 320 while the
music application is output in the first area 310.

FIG. 7 are views illustrating an operation of an electronic device according to another
embodiment.

Referring to FIG. 7, when the display 160 expands while a lock screen is output, the
electronic device 101 A may output a designated application in the ductile area 162.
The designated application may be an application (e.g., Samsung pay) that requires ad-
ditional authentication for actual execution.

As shown in FIG. 7, when the display 160 is expanded while the lock screen is
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currently being outputted, the electronic device 101 A may output a payment ap-
plication in the ductile area 162. In this case, the execution screen of the payment ap-
plication in the ductile area 162 may be limited to only an image of a card, and the ad-
ditional authentication may be required for actual payment. For instance, the user may
execute payment by inputting a password in a field displayed in the ductile area 162 or
through fingerprint authentication or iris authentication when the user operates the ap-
propriate sensor (e.g. fingerprint sensor or iris sensor).

According to an embodiment, although the display 160 is expanded, the lock screen
may be maintained in the rigid area 161. The user may turn off the lock screen by
inputting his or her password in a filed displayed in the rigid area 161 or through fin-
gerprint or iris authentication. When the lock screen is turned off, the electronic device
101 A may output the home screen in the rigid area 161, and the user may thereafter
execute one of various applications whose icons are displayed in the home screen.

According to an embodiment, when the user swipes the ductile area 162 while the
designated application (e.g., Samsung pay) is output, the electronic device 101 A may
output another application. In this case, an application that does not require the authen-
tication may be executed. For instance, when the user swipes the ductile area 162 while
the designated application is output, the electronic device 101 A may output a music
application or an Internet browser in the ductile area 162.

The electronic device according to an embodiment of the present disclosure may
include a cover glass, a back cover facing the cover glass, a display including a rigid
area exposed through the cover glass, in which a first application is output, and a
ductile area extending from the rigid area, and a processor electrically connected to the
display. When at least a portion of the ductile area is exposed due to a pressure applied
to the cover glass or the back cover, the processor may output the first application in a
first area which is a portion of the rigid area and the ductile area, may output a second
application in a second area which is a remaining portion of the rigid area, and may
output a navigation bar in the ductile area, the navigation bar used to control display of
content in the first area and the second area.

According to an embodiment of the present disclosure, responsive to a user's input
that selects the first area or the second area, the processor may control an edge of the
selected first area or the selected second area to emit light in a designated color.

According to an embodiment of the present disclosure, the navigation bar may
display an interface to control the selected first area or the selected second area.

According to an embodiment of the present disclosure, the processor may change the
second application in the second area in response to a user's input that swipes the
navigation bar.

According to an embodiment of the present disclosure, the processor may change a
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position at which the first application is output and a position at which the second ap-
plication is output with respect to each other in response to a user's input on a switch
key included in the navigation bar.

According to an embodiment of the present disclosure, the navigation bar may
include at least one of a home key, a back key, and a menu key.

According to an embodiment of the present disclosure, the processor may control
content displayed in the first area in response to a user's input that touches one of the
home key, the back key, and the menu key.

According to an embodiment of the present disclosure, the processor may display a
designated application list in the second area.

According to an embodiment of the present disclosure, responsive to a user's input
that selects one application in the designated application list, the processor may output
the selected one application in the second area.

According to an embodiment of the present disclosure, the electronic device may
further include a memory that stores the designated application list.

The electronic device according to an embodiment of the present disclosure may
include a cover glass, a back cover facing the cover glass, a display including a rigid
area exposed through the cover glass, in which a first application is output, and a
ductile area extending from the rigid area, and a processor electrically connected to the
display. When at least a portion of the ductile area is exposed due to a pressure applied
to the cover glass or the back cover, the processor may output a second application in
the ductile area and may output a navigation bar in the ductile area, the navigation bar
used to control display of content in the rigid area and the ductile area.

According to an embodiment of the present disclosure, the first application cor-
responds to a lock screen that restricts use of the electronic device, and the second ap-
plication corresponds to a payment application.

According to an embodiment of the present disclosure, the processor may unlock the
electronic device when a user authentication required by the lock screen is completed.

According to an embodiment of the present disclosure, the processor may execute a
payment when a user authentication required by the payment application is completed.

According to an embodiment of the present disclosure, responsive to a user's input
that selects the rigid area or the ductile area, the processor may control an edge of the
selected rigid area or the selected ductile area to emit light in a designated brightness.

According to an embodiment of the present disclosure, the navigation bar may
display an interface to control the selected rigid area or the selected ductile area.

According to an embodiment of the present disclosure, the processor may change the
first application in the rigid area in response to a user's input that swipes the navigation

bar.
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According to an embodiment of the present disclosure, the processor may change a
position at which the first application is output and a position at which the second ap-
plication is output with respect to each other in response to a user's input on a switch
key included in the navigation bar.

According to an embodiment of the present disclosure, the navigation bar may
include at least one of a home key, a back key, and a menu key.

According to an embodiment of the present disclosure, the processor may control
content displayed in the ductile area in response to a user's input on one of the home
key, the back key, and the menu key.

Certain of the above-described embodiments of the present disclosure can be im-
plemented in hardware, firmware or via the execution of software or computer code
that can be stored in a recording medium such as a CD ROM, a Digital Versatile Disc
(DVD), a magnetic tape, a RAM, a floppy disk, a hard disk, or a magneto-optical disk
or computer code downloaded over a network originally stored on a remote recording
medium or a non-transitory machine readable medium and to be stored on a local
recording medium, so that the methods described herein can be rendered via such
software that is stored on the recording medium using a general purpose computer, or a
special processor or in programmable or dedicated hardware, such as an ASIC or
FPGA. As would be understood in the art, the computer, the processor, microprocessor
controller or the programmable hardware include memory components, e.g., RAM,
ROM, Flash, etc. that may store or receive software or computer code that when
accessed and executed by the computer, processor or hardware implement the
processing methods described herein.

The processor described herein may include a microprocessor or any suitable type of
processing circuitry, such as one or more general-purpose processors (e.g2., ARM-based
processors), a Digital Signal Processor (DSP), a Programmable Logic Device (PLD),
an Application-Specific Integrated Circuit (ASIC), a Field-Programmable Gate Array
(FPGA), a Graphical Processing Unit (GPU), a video card controller, etc. In addition, it
would be recognized that when a general purpose computer accesses code for im-
plementing the processing shown herein, the execution of the code transforms the
general purpose computer into a special purpose computer for executing the processing
shown herein. Certain of the functions and steps provided in the Figures may be im-
plemented in hardware, software or a combination of both and may be performed in
whole or in part within the programmed instructions of a computer. No claim element
herein is to be construed under the provisions of 35 U.S.C. §112(f), unless the element
is expressly recited using the phrase "means for." In addition, an artisan understands
and appreciates that a "processor” or "microprocessor” may be hardware in the claimed

disclosure. Under the broadest reasonable interpretation, the appended claims are
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statutory subject matter in compliance with 35 U.S.C. §101.

While the present disclosure has been shown and described with reference to various
embodiments thereof, it will be understood by those skilled in the art that various
changes in form and details may be made therein without departing from the spirit and
scope of the present disclosure as defined by the appended claims and their

equivalents.
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Claims

An electronic device comprising:

a cover glass;

a back cover facing the cover glass;

a display including a rigid area exposed through the cover glass, in
which a first application is output, and a ductile area extending from the
rigid area; and

a processor electrically connected to the display, wherein the processor
is configured to, when at least a portion of the ductile area is exposed
due to a pressure applied to the cover glass or the back cover:

output the first application in a first area which is a portion of the rigid
area and the ductile area;

output a second application in a second area which is a remaining
portion of the rigid area; and

output a navigation bar in the ductile area, the navigation bar used to
control display of content in the first area and the second area.

The electronic device of claim 1, wherein responsive to a user's input
that selects the first area or the second area, the processor is further
configured to control an edge of the selected first area or the selected
second area to emit light in a designated color.

The electronic device of claim 2, wherein the navigation bar displays
an interface to control the selected first area or the selected second area.
The electronic device of claim 1, wherein the processor is further
configured to change the second application output in the second area
in response to a user's input that swipes the navigation bar.

The electronic device of claim 1, wherein the processor is further
configured to change a position at which the first application is output
and a position at which the second application is output with respect to
each other in response to a user's input on a switch key included in the
navigation bar.

The electronic device of claim 1, wherein the navigation bar includes at
least one of a home key, a back key, and a menu key.

The electronic device of claim 6, wherein the processor is further
configured to control content displayed in the first area in response to a
user's input on one of the home key, the back key, and the menu key.
The electronic device of claim 1, wherein the processor is further

configured to display a designated application list in the second area.



WO 2019/143071

[Claim 9]

[Claim 10]

[Claim 11]

[Claim 12]

[Claim 13]

[Claim 14]

[Claim 15]

PCT/KR2019/000464
19

The electronic device of claim 8, wherein, responsive to a user's input
that selects one application in the designated application list, the
processor is further configured to output the selected one application in
the second area.

The electronic device of claim 8, further comprising a memory that
stores the designated application list.

An electronic device comprising:

a cover glass;

a back cover facing the cover glass;

a display including a rigid area exposed through the cover glass, in
which a first application is output, and a ductile area extending from the
rigid area; and

a processor electrically connected to the display, wherein the processor
is configured to, when at least a portion of the ductile area is exposed
due to a pressure applied to the cover glass or the back cover:

output a second application in the ductile area; and

output a navigation bar in the ductile area, the navigation bar used to
control display of content in the rigid area and the ductile area.

The electronic device of claim 11, wherein the first application cor-
responds to a lock screen that restricts use of the electronic device, and
the second application corresponds to a payment application.

The electronic device of claim 12, wherein the processor is further
configured to unlock the electronic device when a user authentication
required by the lock screen is completed.

The electronic device of claim 12, wherein the processor is further
configured to execute a payment when a user authentication required
by the payment application is completed.

The electronic device of claim 11, wherein responsive to a user's input
that selects the rigid area or the ductile area, the processor is configured
to control an edge of the selected rigid area or the selected ductile area

to emit light in a designated brightness.



PCT/KR2019/000464

WO 2019/143071

1/7

[Fig. 1]

o |
= ACE S N YT ag e
861
¥0l 561
pie |[<>
ITCRERE HEOMLN

=

CrL WALSAS ONILv43d0

¥l JHYMITAQIN

9v1 NOILYOITddv

071 WvHD0Yd

08l 6.1
— 3INAOW 3INAOW
8l _ e A 91 LdvH
- NIREL LLL
DN LIINNOD F0VH3INI ol ol
JINGON JINCOW
HOSN3S olany
— 061 ———————n _
= 00n oL gl | mowmwwog | ﬁwmw_z
| |
YNNALNY yaaiuosans || 1 asvidixny o | |INSAEOYNVM
L AV HATY 4 43M0d
ﬂhﬂ%@??@z@%ﬂ |
oo W dosS3004d | -
ﬁﬂ TINCON NOILVOINWNOD | || I NIVW | 681
Lo SSAEM ___ | T Ad3LLYd
061 3INAOW NOTLYD INNKINOD 0c} H0SS3004d
mo— T T - g6l
| BEF AYONIA WN§ILXT | - 1A
|||||||||||| 091 1NdLN0 ANNOS
el 301N
OEL AYONIN TYNYALNI R -
YEL AHOW3AW 371 LYTOANON IAIT 1NdNI

CEF AHONIW 311LYI0A

0EE  AHOWAW

H0L 301A30 DINOHLOTTA




PCT/KR2019/000464

WO 2019/143071

2/7

[Fig. 2]

091+

€91

~ 091

191

el
Loy
. /
P S
% w\
e\
s
XXX XXXX XXXX X000 a XXX|
f_.q _ XXXKX )

2 _/

YIOL

XXXXX

XXXX

XXXX XK XXX XXX

@

N




WO 2019/143071 PCT/KR2019/000464

3/7
[Fig. 3]
101A
- A
Green |ight
310< = . © ¥ [—310e
X Il
g -
- %
%
6 8 » O = 1—320e
320< 7T 72~ 101A
D KHKKAXXK XXX O XXXXXXXX N
{E Green D
— iy
—_ —CC

= —+H—163
N—F—F—T1

) ) )
163m 163h 163b

C) FIRST DIRECTION >
<SECOND DIRECTION (:)




WO 2019/143071

[Fig. 4]

4/7

( START )

Y

EXPAND

DISPLAY

—— 401

A

|

EXECUTE DIFFERENT APPLICATIONS
IN FIRST AND SECOND AREAS

——403

/

SET CONT

ROL AREA

——405

|

CONTROL CONTROL AREA USING
NAVIGATION BAR

——407

END

PCT/KR2019/000464



WO 2019/143071

5/7
[Fig. 5]
101A
e \
Green light
=) © <
310< "
X kIl M O
AN
e
%
® & » O =
320« || —— = — —/ =
D XXXXXXXX XXX O XXXXXXXX
iy —
\ o < 163
7 ~//

163s

310<

PCT/KR2019/000464

101A

~

e

N

320 <

©) SOUNDALIVE ¢

ARAS

HI lun
ti1tled

Green |ight

<




PCT/KR2019/000464

WO 2019/143071

6/7

[Fig. 6]

f@o

aBessau :.z:my

—

110291 1800190 *fepuoy

=

L10g'S J8qo10Q ‘Aepiny|

=

210¢°¢ 4890300 *AEPUON

S

©

S

8888./G1 >

Y
S

K 11 M

x

10

®
A

Y61 | uesuy

"

\J

_/

/

VIOI

VAN

>02g

>0LE

(@o

abessau _Ecmy M

—

110291 1890100 ‘Aepuog

="

L10g°% 19qo100 ‘Aepiny)

="

2102°¢ 48qo300 *Aepuon

8888L/S1 >

VAN

>0cE

>0LE

(e

abessau _Ecmy

dn ep!|S [

£102°G 49qo10Q ‘Aepiny)

210¢°¢ 1800300 *Aepuop

J

8888./G1 >

\

_/

—091




PCT/KR2019/000464

WO 2019/143071

717

[Fig. 7]

SO

LI

6 4390100 ‘MHL

¢l
G0

L9

6} H390100 ‘NHL

ol
G0

dn apl|g

61 4380100 ‘MHL

¢l
G0




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2019/000464

A. CLASSIFICATION OF SUBJECT MATTER
HO04M 1/725(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO04M 1/725; GO6F 3/041; GO6F 3/0481;, GOOF 3/0486; GOGF 3/0488; HO4B 1/38; HO4B 1/40; HO4W 88/02

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & keywords: flexible, display, rigid, ductile, swipe, application

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y KR 10-2010-0028343 A (SAMSUNG ELECTRONICS CO. LTD.) 12 March 2010 1-15
See paragraphs 21-48; and figures 1-4, 8.

Y US 2014-0089833 A1 (SAMSUNG ELECTRONICS CO. LTD.) 27 March 2014 1-15
See paragraphs 56-97; and figures 1-4.

A US 2016-0070433 A1 (APPLE INC.) 10 March 2016 1-15
See paragraphs 65-141; and figures 1A-3.

A US 2010-0167791 A1 (SE-KEUN LIM) 01 July 2010 1-15
See paragraphs 155-160; and figures 5-6.

A KR 10-2010-0070819 A (ELECTRONICS AND TELECOMMUNICATIONS RESEARCH INSTITUTE) 1-15
28 June 2010
See paragraphs 22-41; and figures 1-5.

. . . . N .
|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
26 April 2019 (26.04.2019) 26 April 2019 (26.04.2019)
Name and mailing address of the [SA/KR Authorized officer

International Application Division
Korean Intellectual Property Office JANG, Gijeong
189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578 Telephone No. +82-42-481-8364

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/KR2019/000464
Patent document Publication Patent family Publication
cited in search report date member(s) date
KR 10-2010-0028343 A 12/03/2010 KR 10-1510717 Bl 10/04/2015
US 2014-0089833 Al 27/03/2014 AU 2013-318697 Al 26/02/2015
AU 2013-318697 B2 20/09/2018
CN 103677627 A 26/03/2014
EP 2725466 Al 30/04/2014
EP 2725466 Bl 26/12/2018
KR 10-1957173 Bl 12/03/2019
KR 10-2014-0039575 A 02/04/2014
WO 2014-046525 Al 27/03/2014
US 2016-0070433 Al 10/03/2016 AU 2010-259191 Al 02/02/2012
AU 2010-259191 B2 03/04/2014
AU 2012-200071 Al 02/02/2012
AU 2012-200071 B2 04/07/2013
AU 2012-200073 Al 02/02/2012
AU 2012-200073 B2 18/07/2013
EP 2440991 A2 18/04/2012
EP 2458492 A2 30/05/2012
EP 2458493 A2 30/05/2012
EP 2458493 A3 08/08/2012
JP 2012-113730 A 14/06/2012
JP 2012-138096 A 19/07/2012
JP 2012-529683 A 22/11/2012
JP 5451789 B2 26/03/2014
JP 5714519 B2 07/05/2015
JP 5812988 B2 17/11/2015
KR 10-1442929 Bl 24/09/2014
KR 10-1509870 Bl 08/04/2015
KR 10-1591450 Bl 11/02/2016
KR 10-1753544 Bl 03/07/2017
KR 10-2012-0032012 A 04/04/2012
KR 10-2012-0032013 A 04/04/2012
KR 10-2012-0047257 A 11/05/2012
KR 10-2012-0061064 A 12/06/2012
KR 10-2016-0018839 A 17/02/2016
US 10061507 B2 28/08/2018
US 2010-0309147 Al 09/12/2010
US 2010-0309148 Al 09/12/2010
US 2010-0313125 Al 09/12/2010
US 2012-0327009 Al 27/12/2012
US 2013-0311921 Al 21/11/2013
US 8493344 B2 23/07/2013
US 8681106 B2 25/03/2014
US 9009612 B2 14/04/2015
WO 2010-144201 A2 16/12/2010
WO 2010-144201 A3 11/08/2011
US 2010-0167791 Al 01/07/2010 KR 10-1562582 Bl 22/10/2015

Form PCT/ISA/210 (patent family annex) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/KR2019/000464
Patent document Publication Patent family Publication
cited in search report date member(s) date

KR 10-2010-0079100 A 08/07/2010
US 8275420 B2 25/09/2012

KR 10-2010-0070819 A 28/06/2010 KR 10-1173982 Bl 16/08/2012

Form PCT/ISA/210 (patent family annex) (January 2015)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report

