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Description

Title of Invention: ELECTRONIC DEVICE HAVING FLEXIBLE

DISPLAY AND METHOD FOR OPERATING THE

ELECTRONIC DEVICE
Technical Field

[1] The present disclosure relates generally to an electronic device and a method for

operating the electronic device; and more particularly, to an electronic device having a

flexible display and a method for operating the electronic device.

Background Art
[2] These days, technologies related to flexible displays which are bendable by an

external force are under active development. A flexible display may be temporarily

bent or kept bent by a force applied to it. Therefore, a user may view screens of various

sizes on the display according to the user's preferences.

[3] The user may manipulate the display to an intended shape and use the display in the

shape. Particularly, the flexible display may include a touch panel and the user may

apply an input to the display manipulated to the intended shape. 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
[4] A conventional flexible display provides the same interface for input even though the

display is changed in shape. Accordingly, if the shape of the conventional flexible

display is changed, the user may have difficulty in applying an input to the display.

Solution to Problem
[5] To address the above-discussed deficiencies, it is a primary object to provide an

electronic device and a method for operating the same, which can change a graphic

user interface (GUI) for character input according to a change in the shape of a flexible

display and display the changed GUI on the flexible display.

[6] In accordance with an embodiment of the present disclosure, there is provided a

method for operating an electronic device having a flexible display. The method

includes displaying a first GUI for character input on the flexible display, detecting a

change in a bending state of the flexible display, and changing the first GUI to a

second GUI in correspondence with the change of the bending state of the flexible



display, and displaying the second GUI.

[7] In accordance with another embodiment of the present disclosure, there is provided

an electronic device. The electronic device includes a flexible display for displaying a

first GUI for character input, a processor connected electrically to the flexible display,

and a memory connected electrically to the processor. The memory stores an in

struction which, when executed, controls the processor to detect a change in a bending

state of the flexible display, and to change the first GUI to a second GUI in corre

spondence with the change of the bending state of the flexible display, and display the

second GUI.

[8] Other embodiments, 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 conjunction with the annexed drawings, discloses embodiments of the

disclosure.

[9] Before undertaking the DETAILED DESCRIPTION below, it may be advantageous

to set forth definitions of certain words and phrases used throughout this patent

document: the terms "include" and "comprise," as well as derivatives thereof, mean

inclusion without limitation; the term "or," is inclusive, meaning and/or; the phrases

"associated with" and "associated therewith," as well as derivatives thereof, may mean

to include, be included within, interconnect with, contain, be contained within, connect

to or with, couple to or with, be communicable with, cooperate with, interleave,

juxtapose, be proximate to, be bound to or with, have, have a property of, or the like;

and the term "controller" means any device, system or part thereof that controls at least

one operation, such a device may be implemented in hardware, firmware or software,

or some combination of at least two of the same. It should be noted that the func

tionality associated with any particular controller may be centralized or distributed,

whether locally or remotely. Definitions for certain words and phrases are provided

throughout this patent document, those of ordinary skill in the art should understand

that in many, if not most instances, such definitions apply to prior, as well as future

uses of such defined words and phrases.

Brief Description of Drawings
[10] For a more complete understanding of the present disclosure and its advantages,

reference is now made to the following description taken in conjunction with the ac

companying drawings, in which like reference numerals represent like parts:

[11] FIG. 1 illustrates a block diagram of an electronic device and a network according to

various embodiments of the present disclosure;

[12] FIG. 2 illustrates a block diagram of an electronic device according to various em

bodiments of the present disclosure;



[13] FIG. 3 illustrates a block diagram of a programming module according to various

embodiments of the present disclosure;

[14] FIG. 4 is a flowchart illustrating a method for operating an electronic device

according to various embodiments of the present disclosure;

[15] FIG. 5 is a flowchart illustrating a method for operating an electronic device

according to various embodiments of the present disclosure;

[16] FIGS. 6a and 6b are conceptual views illustrating an electronic device according to

various embodiments of the present disclosure;

[17] FIG. 7 is a flowchart illustrating a method for operating an electronic device

according to various embodiments of the present disclosure;

[18] FIGS. 8a, 8b, and 8c are conceptual views illustrating an electronic device according

to various embodiments of the present disclosure;

[19] FIGS. 9a, 9b, and 9c illustrate side views of an electronic device according to various

embodiments of the present disclosure;

[20] FIGS. 10a to 101 are views illustrating or describing measurement of bending states

of an electronic device according to various embodiments of the present disclosure;

[21] FIGS. 1l a and 1lb are flowcharts illustrating a moved area on a flexible display

according to various embodiments of the present disclosure;

[22] FIG. 12 is a flowchart illustrating a method for operating an electronic device

according to various embodiments of the present disclosure;

[23] FIGS. 13a and 13b illustrate conceptual views of an electronic device according to

various embodiments of the present disclosure;

[24] FIG. 14 is a flowchart illustrating a method for operating an electronic device

according to various embodiments of the present disclosure;

[25] FIG. 15 illustrates a conceptual view of an electronic device according to various em

bodiments of the present disclosure;

[26] FIG. 16 is a flowchart illustrating a method for operating an electronic device

according to various embodiments of the present disclosure;

[27] FIG. 17 illustrates a conceptual view of an electronic device according to various em

bodiments of the present disclosure;

[28] FIG. 18 illustrates a conceptual view of a graphic user interface (GUI) according to

various embodiments of the present disclosure;

[29] FIG. 19 is a flowchart illustrating a method for operating an electronic device

according to various embodiments of the present disclosure;

[30] FIG. 20 illustrates a conceptual view of an electronic device according to various em

bodiments of the present disclosure;

[31] FIG. 2 1 is a flowchart illustrating a method for operating an electronic device

according to various embodiments of the present disclosure; and



[32] FIGS. 22a to 22e illustrate conceptual views of various exemplary bending in

teractions according to various embodiments of the present disclosure.
[33] Throughout the drawings, like reference numerals will be understood to refer to like

parts, components, and structures.

Mode for the Invention
[34] FIGURES 1 through 22e, discussed below, and the various embodiments used to

describe the principles of the present disclosure in this patent document are by way of

illustration only and should not be construed in any way to limit the scope of the

disclosure. Those skilled in the art will understand that the principles of the present

disclosure may be implemented in any suitably arranged electronic device.

[35] Various embodiments of the present disclosure are described with reference to the

accompanying drawings. However, the scope of the present disclosure is not intended

to be limited to the particular embodiments and it is to be understood that the present

disclosure covers all modifications, equivalents, and/or alternatives falling within the

scope and spirit of the present disclosure. In relation to a description of the drawings,

like reference numerals denote the same components.

[36] In the present disclosure, the term 'have', 'may have', 'include', or 'may include'

signifies the presence of a specific feature (for example, number, function, operation,

or component such as part), not excluding the presence of one or more other features.

[37] In present disclosure, the term Ά or B', 'at least one of A or/and B', or 'one or more

of A or/and B' may cover all possible combinations of enumerated items. For example,

Ά or B', 'at least one of A and B', or 'at least one of A or B' may represent all of the

cases of (1) inclusion of at least one A, (2) inclusion of at least one B, and (3) inclusion

of at least one A and at least one B.

[38] The term as used in the present disclosure, 'first' or 'second' may modify the names

of various components irrespective of sequence and/or importance. These expressions

are used to distinguish one component from another component, not limiting the

components. For example, a first user equipment (UE) and a second UE may indicate

different UEs irrespective of sequence or importance. For example, a first component

may be referred to as a second component and vice versa without departing from the

scope of the present disclosure.

[39] When it is said that a component (for example, a first component) is '(operatively or

communicatively) coupled with/to' or 'connected to' another component (for example,

a second component), it should be understood that the one component is connected to

the other component directly or through any other component (for example, a third

component). On the other hand, when it is said that a component (for example, a first

component) is 'directly connected to' or 'directly coupled to' another component (for



example, a second component), it may be understood that there is no other component

(for example, a third component) between the components.

[40] The term 'configured to' as used herein may be replaced with, for example, the term

'suitable for' 'having the capacity to', 'designed to', 'adapted to', 'made to', or

'capable of under circumstances. The term 'configured to' may not necessarily mean

'specifically designed to' in hardware. Instead, the term 'configured to' may mean that

a device may be 'capable of with another device or part. For example, 'a processor

configured to execute A, B, and C may mean a dedicated processor (for example, an

embedded processor) for performing the corresponding operations or a generic-

purpose processor (for example, a central processing unit (CPU) or an application

processor (AP)) for performing the operations.

[41] The terms as used in the present disclosure are provided to describe merely specific

embodiments, not intended to limit the scope of other embodiments. It is to be un

derstood that singular forms include plural referents unless the context clearly dictates

otherwise. Unless otherwise defined, the terms and words including technical or

scientific terms used in the following description and claims may have the same

meanings as generally understood by those skilled in the art. The terms as generally

defined in dictionaries may be interpreted as having the same or similar meanings as or

to contextual meanings of related technology. Unless otherwise defined, the terms

should not be interpreted as ideally or excessively formal meanings. When needed,

even the terms as defined in the present disclosure may not be interpreted as excluding

embodiments of the present disclosure.

[42] An electronic device according to various embodiments of the present disclosure may

be at least one of, for example, a smartphone, a tablet personal computer (PC), a

mobile phone, a video phone, an e-book reader, a desktop PC, a laptop PC, a netbook

computer, a workstation, a server, an personal digital assistant (PDA), a portable

multimedia player (PMP), an MP3 player, a mobile medical equipment, a camera, or a

wearable device. According to various embodiments, the wearable device may be at

least one of an accessory type (for example, a watch, a ring, a bracelet, an ankle

bracelet, a necklace, glasses, contact lenses, or a head-mounted device (HMD)), a

fabric or clothes type (for example, electronic clothes), a body-attached type (for

example, a skin pad or a tattoo), or an implantable type (for example, an implantable

circuit). Meanwhile, an electronic device may receive power wirelessly from a wireless

power transmitter. Accordingly, the electronic device may be referred to as a wireless

power receiver.

[43] According to some embodiments, an electronic device may be a home appliance. For

example, the home appliance may be at least one of, for example, a television (TV), a

digital versatile disk (DVD) player, an audio player, a refrigerator, an air conditioner, a



vacuum cleaner, an oven, a microwave oven, a washer, an air purifier, a set-top box, a

home automation control panel, a security control panel, a TV box (for example,

Samsung HomeSync™, Apple TV™, Google TV™, or the like), a game console (for

example, Xbox™, PlayStation™, or the like), an electronic dictionary, an electronic

key, a camcorder, or an electronic picture frame.

[44] According to other embodiments, an electronic device may be at least one of a

medical device (for example, a portable medical meter such as a blood glucose meter, a

heart rate meter, a blood pressure meter, or a body temperature meter, a magnetic

resonance angiography (MRA) device, a magnetic resonance imaging (MRI) device, a

computed tomography (CT) device, an imaging device, an ultrasonic device, or the

like), a navigation device, a global navigation satellite system (GNSS), an event data

recorder (EDR), a flight data recorder (FDR), an automotive infotainment device, a

naval electronic device (for example, a naval navigation device, a gyrocompass, or the

like), an avionic electronic device, a security device, an in-vehicle head unit, an in

dustrial or consumer robot, an automatic teller machine (ATM) in a financial facility, a

point of sales (POS) device in a shop, or an Internet of things (IoT) device (for

example, a lighting bulb, various sensors, an electricity or gas meter, a sprinkler, a fire

alarm, a thermostat, a street lamp, a toaster, sports goods, a hot water tank, a heater, or

a boiler).

[45] According to some embodiments, an electronic device may be at least one of

furniture, part of a building/structure, an electronic board, an electronic signature

receiving device, a projector, and various measuring devices (for example, water,

electricity, gas or electro-magnetic wave measuring devices). According to various em

bodiments, an electronic device may be one or a combination of two or more of the

foregoing devices. According to some embodiments, an electronic device may be a

flexible electronic device. In addition, it will be apparent to one having ordinary skill

in the art that an electronic device according to an embodiment of the present

disclosure is not limited to the foregoing devices and covers a new electronic device

produced along with technology development.

[46] With reference to the attached drawings, an electronic device according to various

embodiments will be described below. In the present disclosure, the term 'user' may

refer to a person or device (for example, artificial intelligence electronic device) that

uses an electronic device.

[47] Referring to FIG. 1, an electronic device 101 in a network environment 100

according to various embodiments is described. The electronic device 101 may include

a bus 110, a processor 120, a memory 130, an input/output (I/O) interface 150, a

flexible display 160, and a communication module 170. In some embodiments, at least

one of the components may be omitted in the electronic device 101 or a component



may be added to the electronic device 101.

[48] The bus 110 may include a circuit that interconnects, for example, the foregoing

components 120, 130, 150, 160, and 170 and allows communication (for example,

control messages and/or data) between the foregoing components.

[49] The processor 120 may include one or more of a CPU, an AP, or a communication

processor (CP). The processor 120 may, for example, execute computation or data

processing related to control and/or communication of at least one other component of

the electronic device 101.

[50] The memory 130 may include a volatile memory and/or a non- volatile memory. The

memory 130 may, for example, store instructions or data related to at least one other

component of the electronic device 101. According to an embodiment, the memory

130 may store software and/or programs 140. The programs 140 may include, for

example, a kernel 141, middleware 143, an application programming interface (API)

145, and/or application programs (or applications) 147. At least a part of the kernel

141, the middleware 143, and the API 145 may be called an operating system (OS).

[51] The kernel 141 may control or manage system resources (for example, the bus 110,

the processor 120, or the memory 130) that are used in executing operations or

functions implemented in other programs (for example, the middleware 143, the API

145, or the application programs 147). Also, the kernel 141 may provide an interface

for allowing the middleware 143, the API 145, or the application programs 147 to

access individual components of the electronic device 101 and control or manage

system resources.

[52] The middleware 143 may serve as a medium through which the kernel 141 may com

municate with, for example, the API 145 or the application programs 147 to transmit

and receive data.

[53] Also, the middleware 143 may process one or more task requests received from the

application programs 147 according to their priority levels. For example, the

middleware 143 may assign priority levels for using system resources (the bus 110, the

processor 120, or the memory 130) of the electronic device 101 to at least one of the

application programs 147. For example, the middleware 143 may perform scheduling

or load balancing for the one or more task requests by processing the one or more task

requests according to the priority levels assigned to the at least one application

program 147.

[54] The API 145 is, for example, an interface for the applications 147 to control

functions that the kernel 141 or the middleware 143 provides. For example, the API

145 may include at least one interface or function (for example, a command) for file

control, window control, video processing, or text control.

[55] The I/O interface 150 may, for example, act as an interface that provides a command



or data received from a user or an external device to the other component(s) of the

electronic device 101. Further, the I/O interface 150 may output a command or data

received from the other component(s) of the electronic device 101 to the user or the

external device.

[56] The flexible display 160 may include, for example, a liquid crystal display (LCD), a

light emitting diode (LED) display, an organic LED (OLED) display, a microelec-

tromechanical systems (MEMS) display, or an electronic paper display. The flexible

display 160 may display, for example, various types of content (for example, text, an

image, a video, an icon, or a symbol) to the user. The flexible display 160 may include

a touch screen and receive, for example, a touch input, a gesture input, a proximity

input, or a hovering input through an electronic pen or a user's body part. The flexible

display 160 is stretchable or bendable by an external force.

[57] The communication module 170 may establish communication, for example,

between the electronic device 101 and an external device (for example, a first external

electronic device 102, a second external electronic device 104, or a server 106). For

example, the communication module 170 may be connected to a network 162 by

wireless communication or wired communication, and communicate with the external

device (for example, the second external electronic device 104 or the server 106) over

the network 162.

[58] The wireless communication may be conducted using, for example, at least one of

long term evolution (LTE), LTE-advanced (LTE-A), code division multiple access

(CDMA), wideband CDMA (WCDMA), universal mobile telecommunication system

(UMTS), wireless broadband (WiBro), or global system for mobile communications

(GSM), as a cellular communication protocol. Also, the wireless communication may

include, for example, short-range communication 164. The short-range communication

164 may be conducted by, for example, at least one of wireless fidelity (WiFi),

Bluetooth®, near field communication (NFC), or GNSS. GNSS may include, for

example, at least one of global positioning system (GPS), global navigation satellite

system (Glonass®), Beidou® navigation satellite system (hereinafter, referred to as

'Beidou'), or Galileo®, the European global satellite-based navigation system,

according to a area using the GNSS or a used bandwidth. In the present disclosure, the

terms 'GPS' and 'GNSS' are interchangeably used with each other. The wired commu

nication may be conducted in conformance to, for example, at least one of universal

serial bus (USB), high definition multimedia interface (HDMI), recommended

standard 232 (RS-232), or plain old telephone service (POTS). The network 162 may

be a communication network, for example, at least one of a computer network (for

example, local area network (LAN) or wide area network (WAN)), the Internet, or a

telephone network.



[59] Each of the first and second external electronic devices 102 and 104 may be of the

same type as or a different type from the electronic device 101. According to an em

bodiment, the server 106 may include a group of one or more servers. According to

various embodiments, all or a part of operations performed in the electronic device 101

may be performed in one or more other electronic devices (for example, the electronic

devices 102 and 104) or the server 106. According to an embodiment, if the electronic

device 101 is to perform a function or a service automatically or upon request, the

electronic device 101 may request at least a part of functions related to the function or

the service to another device (for example, the electronic device 102 or 104 or the

server 106), instead of performing the function or the service autonomously, or addi

tionally. The other electronic device (for example, the electronic device 102 or 104 or

the server 106) may execute the requested function or an additional function and

provide a result of the function execution to the electronic device 101. The electronic

device 101 may provide the requested function or service based on the received result

or by additionally processing the received result. For this purpose, for example, cloud

computing, distributed computing, or client-server computing may be used.

[60] According to various embodiments of the present disclosure, the flexible display 160

may display a first graphic user interface (GUI) for character input. The memory 130

may store an instruction which, when executed, controls the processor 120 to detect a

change in the bending state of the flexible display 160, change the first GUI to a

second GUI in correspondence with the change of the bending state of the flexible

display 160, and display the second GUI. Herein, characters may cover various types

of characters such as text, digits, figures, emoticons, and handwritten messages.

[61] According to various embodiments of the present disclosure, the memory 130 may

store an instruction which, when executed, controls the processor 120 to detect a

change in an angle between a first area and a second area of the flexible display 160

and display a second GUI corresponding to the changed angle between the first area

and the second area.

[62] According to various embodiments of the present disclosure, the memory 130 may

store an instruction which, when executed, controls the processor 120 to determine a

moved area among the first area and the second area and display the second GUI based

on the result of the determination as to the moved area and the angle between the first

area and the second area.

[63] According to various embodiments of the present disclosure, the electronic device

101 may further include a pressure sensor (not shown) for detecting a first pressure

corresponding to the first area and a second pressure corresponding to the second area,

and the memory 130 may store an instruction which, when executed, controls the

processor 120 to determine the moved area based on the first pressure and the second



pressure.

[64] According to various embodiments of the present disclosure, the memory 130 may

store an instruction which, when executed, controls the processor 120 to determine an

area corresponding to a higher pressure between the first pressure and the second

pressure to be the moved area, if the difference between the first pressure and the

second pressure exceeds a predetermined threshold.

[65] According to various embodiments of the present disclosure, the memory 130 may

store an instruction which, when executed, controls the processor 120 to determine that

both the first area and the second area have been moved, if the difference between the

first pressure and the second pressure is equal to or less than the predetermined

threshold.

[66] According to various embodiments of the present disclosure, the pressure sensor may

be disposed on the flexible display 160 or on a rear surface of a housing of the

electronic device 101.

[67] According to various embodiments of the present disclosure, the electronic device

101 may further include at least one of a first motion sensor disposed in corre

spondence with the position of the first area and a second motion sensor disposed in

correspondence with the position of the second area, and the memory 130 may store an

instruction which, when executed, controls the processor 120 to determine the moved

area using at least one of first sensing data from the first motion sensor and second

sensing data from the second motion sensor.

[68] According to various embodiments of the present disclosure, the memory 130 may

store an instruction which, when executed, controls the processor 120 to display the

second GUI in a larger size than the first GUI, if the processor 120 determines that the

angle between the first area and the second area has increased, and display the second

GUI in a smaller size than the first GUI, if the processor 120 determines that the angle

between the first area and the second area has decreased.

[69] According to various embodiments of the present disclosure, the memory 130 may

store an instruction which, when executed, controls the processor 120 to determine the

position of a bending axis upon which the flexible display 160 is bent and display the

second GUI according to the position of the bending axis in the operation for detecting

a change in the bending state of the flexible display 160.

[70] According to various embodiments of the present disclosure, the memory 130 may

store an instruction which, when executed, controls the processor 120 to determine the

size of the second GUI according to the size of a part of the flexible display 160, which

is defined by the bending axis.

[71] According to various embodiments of the present disclosure, the memory 130 may

store an instruction which, when executed, controls the processor 120 to display a third



GUI in a third area of the flexible display 160 corresponding to the position of the

bending axis.

[72] According to various embodiments of the present disclosure, the memory 130 may

store an instruction which, when executed, controls the processor 120 to, upon receipt

of the position change input for the second GUI, change the position of the second GUI

in correspondence with the position change input and display the second GUI at the

changed position.

[73] According to various embodiments of the present disclosure, the memory 130 may

store an instruction which, when executed, controls the processor 120 to read a s

sociation information between the change of the bending state of the flexible display

160 and the second GUI and display the second GUI based on the read association in

formation.

[74] According to various embodiments of the present disclosure, the second GUI may be

of the same type as the first GUI and have a different size from that of the first GUI, or

may be of a different type from the first GUI or in a shape obtained by modifying the

shape of the first GUI.

[75] FIG. 2 is a block diagram of an electronic device 201 according to various em

bodiments of the present disclosure. The electronic device 201 may include, for

example, the whole or part of the electronic device 101 illustrated in FIG. 1. The

electronic device 201 may include at least one processor (for example, AP) 210, a

communication module 220, a subscriber identification module (SIM) 224, a memory

230, a sensor module 240, an input device 250, a display 260, an interface 270, an

audio module 280, a camera module 291, a power management module 295, a battery

296, an indicator 297, and a motor 298.

[76] The processor 210 may, for example, control a plurality of hardware or software

components that are connected to the processor 210 by executing an OS or an ap

plication program, and may perform processing or computation of various types of

data. The processor 210 may be implemented, for example, as a system on chip (SoC).

According to an embodiment, the processor 210 may further include a graphics

processing unit (GPU) and/or an image signal processor. The processor 210 may

include at least a part (for example, a cellular module 221) of the components i l

lustrated in FIG. 2. The processor 210 may load a command or data received from at

least one of other components (for example, a non-volatile memory), process the

loaded command or data, and store various types of data in the non-volatile memory.

[77] The communication module 220 may have the same configuration as or a similar

configuration to the communication module 170 illustrated in FIG. 1. The commu

nication module 220 may include, for example, the cellular module 221, a WiFi

module 223, a Bluetooth® (BT) module 225, a GNSS module 227 (for example, a



GPS module, a Glonass® module, a Beidou® module, or a Galileo® module), an NFC

module 228, and a radio frequency (RF) module 229.

[78] The cellular module 221 may provide services such as voice call, video call, text

service, or the Internet service, for example, through a communication network.

According to an embodiment, the cellular module 221 may identify and authenticate

the electronic device 201 within a communication network, using the SIM (for

example, a SIM card) 224. According to an embodiment, the cellular module 221 may

perform at least a part of the functionalities of the processor 210. According to an em

bodiment, the cellular module 221 may include a CP.

[79] Each of the WiFi module 223, the BT module 225, the GNSS module 227, and the

NFC module 228 may include, for example, a processor that processes data received or

transmitted by the module. According to an embodiment, at least a part (for example,

two or more) of the cellular module 221, the WiFi module 223, the BT module 225,

the GNSS module 227, or the NFC module 228 may be included in a single integrated

chip (IC) or IC package.

[80] The RF module 229 may transmit and receive, for example, communication signals

(for example, RF signals). The RF module 229 may include, for example, a

transceiver, a power amplifier module (PAM), a frequency filter, a low noise amplifier

(LNA), an antenna, or the like. According to another embodiment, at least one of the

cellular module 221, the WiFi module 223, the BT module 225, the GNSS module

227, or the NFC module 228 may transmit and receive RF signals via a separate RF

module.

[81] The SIM 224 may include, for example, a card including the SIM and/or an

embedded SIM. The SIM 224 may include a unique identifier (for example, integrated

circuit card identifier (ICCID)) or subscriber information (for example, international

mobile subscriber identity (IMSI)).

[82] The memory 230 (for example, the memory 130) may include, for example, an

internal memory 232 or an external memory 234. The internal memory 232 may be at

least one of, for example, a volatile memory (for example, dynamic RAM (DRAM),

static RAM (SRAM), or synchronous dynamic RAM (SDRAM)), and a non-volatile

memory (for example, one time programmable ROM (OTPROM), programmable

ROM (PROM), erasable and programmable ROM (EPROM), electrically erasable and

programmable ROM (EEPROM), mask ROM, flash ROM, flash memory (for

example, NAND flash memory, or NOR flash memory), a hard drive, and a solid state

drive (SSD).

[83] The external memory 234 may further include a flash drive such as a compact flash

(CF) drive, a secure digital (SD), a micro secure digital (micro-SD), a mini secure

digital (mini-SD), an extreme digital (xD), a multi-media card (MMC), or a memory



stick. The external memory 234 may be operatively and/or physically coupled to the

electronic device 201 via various interfaces.

[84] The sensor module 240 may, for example, measure physical quantities or detect op

erational states of the electronic device 201, and convert the measured or detected in

formation into electric signals. In various embodiments, the sensor module 240, for

example, may be or may include sensor module 190 of electronic device 101. The

sensor module 240 may include at least one of, for example, a gesture sensor 240A, a

gyro sensor 240B, an atmospheric pressure sensor 240C, a magnetic sensor 240D, an

accelerometer sensor 240E, a grip sensor 240F, a proximity sensor 240G, a color

sensor (for example, a red, green, blue (RGB) sensor) 240H, a biometric sensor 2401, a

temperature/humidity sensor 240J, an illumination sensor 240K, or an ultra violet (UV)

sensor 240M. Additionally or alternatively, the sensor module 240 may include, for

example, an electrical-nose (E-nose) sensor, an electromyogram (EMG) sensor, an

electroencephalogram (EEG) sensor, an electrocardiogram (ECG) sensor, an infrared

(IR) sensor, an iris sensor, and/or a finger print sensor. The sensor module 240 may

further include a control circuit for controlling one or more sensors included therein.

According to some embodiments, the electronic device 201 may further include a

processor configured to control the sensor module 240, as a part of or separately from

the processor 210. Thus, while the processor 210 is in a sleep state, the control circuit

may control the sensor module 240.

[85] The input device 250 may include, for example, a touch panel 252, a (digital) pen

sensor 254, a key 256, or an ultrasonic input device 258. The touch panel 252 may

operate in at least one of, for example, capacitive, resistive, infrared, and ultrasonic

schemes. The touch panel 252 may further include a control circuit. The touch panel

252 may further include a tactile layer to thereby provide haptic feedback to the user.

[86] The (digital) pen sensor 254 may include, for example, a detection sheet which is a

part of the touch panel or separately configured from the touch panel. The key 256 may

include, for example, a physical button, an optical key, or a keypad. The ultrasonic

input device 258 may sense ultrasonic signals generated by an input tool using a m i

crophone (for example, a microphone 288), and identify data corresponding to the

sensed ultrasonic signals.

[87] The display 260 (for example, the flexible display 160) may include a panel 262, a

hologram device 264, or a projector 266. The panel 262 may have the same con

figuration as or a similar configuration to the flexible display 160 illustrated in FIG. 1.

The panel 262 may be configured to be, for example, flexible, transparent, or wearable.

The panel 262 and the touch panel 252 may be implemented as a single module. The

hologram device 264 may utilize the interference of light waves to provide a three-

dimensional image in empty space. The projector 266 may display an image by



projecting light on a screen. The screen may be positioned, for example, inside or

outside the electronic device 201. According to an embodiment, the display 260 may

further include a control circuit for controlling the panel 262, the hologram device 264,

or the projector 266.

[88] The interface 270 may include, for example, an HDMI 272, a USB 274, an optical

interface 276, or a D-subminiature (D-sub) 278. The interface 270 may be included, for

example, in the communication module 170 illustrated in FIG. 1. Additionally or alter

natively, the interface 270 may include, for example, a mobile high-definition link

(MHL) interface, an SD/multimedia card (MMC) interface, or an infrared data a s

sociation (IrDA) interface.

[89] The audio module 280 may, for example, convert a sound to an electrical signal, and

vice versa. At least a part of the components of the audio module 280 may be included,

for example, in the I/O interface 150 illustrated in FIG. 1. The audio module 280 may

process sound information input into, or output from, for example, a speaker 282, a

receiver 284, an earphone 286, or the microphone 288.

[90] The camera module 291 may capture, for example, still images and a video.

According to an embodiment, the camera module 291 may include one or more image

sensors (for example, a front sensor or a rear sensor), a lens, an image signal processor

(ISP), or a flash (for example, an LED or a xenon lamp).

[91] The power management module 295 may manage power of, for example, the

electronic device 201. According to an embodiment, the power management module

295 may include a power management integrated circuit (PMIC), a charger IC, or a

battery or fuel gauge. The PMIC may adopt wired and/or wireless charging. The

wireless charging may be performed, for example, in a magnetic resonance scheme, a

magnetic induction scheme, or an electromagnetic wave scheme, and may further

include an additional circuit for wireless charging, for example, a coil loop, a

resonance circuit, or a rectifier. The battery gauge may measure, for example, a charge

level, a voltage while charging, current, or temperature of the battery 296. The battery

296 may include, for example, a rechargeable battery and/or a solar battery.

[92] The indicator 297 may indicate specific states of the electronic device 201 or a part

of the electronic device 201 (for example, the processor 210), for example, boot status,

message status, or charge status. The motor 298 may convert an electrical signal into a

mechanical vibration and generate vibrations or a haptic effect. While not shown, the

electronic device 201 may include a processing device for supporting mobile TV (for

example, a GPU). The processing device for supporting mobile TV may process media

data compliant with, for example, digital multimedia broadcasting (DMB), digital

video broadcasting (DVB), or MediaFLOTM.

[93] FIG. 3 is a block diagram of a programming module according to various em-



bodiments. According to an embodiment, a programming module 310 (for example, a

program 140) may include an OS that controls resources related to an electronic device

(for example, the electronic device 101) and/or various applications executed on the

OS (for example, the application programs 147). For example, the OS may be

Android®, iOS®, Windows®, Symbian®, Tizen®, Bada®, or the like.

[94] The programming module 310 may include a kernel 320, middleware 330, an Ap

plication Programming Interface (API) 360, and/or applications 370. At least a part of

the programming module 310 may be preloaded on the electronic device or

downloaded from an external electronic device (for example, the electronic device 102

or 104, or the server 106).

[95] The kernel 320 (for example, the kernel 141) may include, for example, a system

resource manager 321 and/or a device driver 323. The system resource manager 321

may control, allocate, or deallocate system resources. According to an embodiment,

the system resource manager 321 may include a process manager, a memory manager,

a file system manager, or the like. The device driver 323 may include, for example, a

display driver, a camera driver, a Bluetooth driver, a shared memory driver, a USB

driver, a keypad driver, a WiFi driver, an audio driver, or an inter-process commu

nication (IPC) driver.

[96] The middleware 330 may, for example, provide a function required commonly for

the applications 370 or provide various functionalities to the applications 370 through

the API 360 so that the applications 370 may efficiently use limited system resources

available within the electronic device. According to an embodiment, the middleware

330 (for example, the middleware 143) may include at least one of a runtime library

335, an application manager 341, a window manager 342, a multimedia manager 343,

a resource manager 344, a power manager 345, a database manager 346, a package

manager 347, a connectivity manager 348, a notification manager 349, a location

manager 350, a graphic manager 351, or a security manager 352.

[97] The runtime library 335 may include, for example, a library module that a compiler

uses to add a new function in a programming language during execution of an ap

plication 370. The runtime library 335 may perform input/output management,

memory management, a function related to arithmetic function, or the like.

[98] The application manager 341 may manage, for example, the life cycle of at least one

of the applications 370. The window manager 342 may manage GUI resources used for

a screen. The multimedia manager 343 may determine formats required to play back

various media files and may encode or decode a media file using a CODEC suitable

for the format of the media file. The resource manager 344 may manage resources such

as a source code of at least one of the applications 370, a memory, or storage space.

[99] The power manager 345 may, for example, manage a battery or a power source by



operating in conjunction with a basic input/output system (BIOS) and may provide

power information required for an operation of the electronic device. The database

manager 346 may generate, search, or modify a database for at least one of the ap

plications 370. The package manager 347 may manage installation or update of an ap

plication distributed as a package file.

[100] The connectivity manager 348 may manage, for example, wireless connectivity of

WiFi, Bluetooth®, or the like. The notification manager 349 may display or notify an

event such as message arrival, a schedule, a proximity notification, or the like in a

manner that does not bother a user. The location manager 350 may mange position in

formation about the electronic device. The graphic manager 351 may manage graphical

effects to be provided to the user or related user interfaces. The security manager 352

may provide an overall security function required for system security, user authen

tication, or the like. In an embodiment, if the electronic device (for example, the

electronic device 101) has a telephony function, the middleware 330 may further

include a telephony manager to manage a voice or video call function of the electronic

device.

[101] A new middleware module may be created and used by combining various functions

of the above-described component modules in the middleware 330. The middleware

330 may provide a customized module for each OS type in order to provide differ

entiated functions. In addition, the middleware 330 may dynamically delete a part of

the existing components or add a new component.

[102] The API 360 (for example, the API 145) is, for example, a set of API programming

functions, which may be configured differently according to an OS. For example, in

the Android® or iOS® systems, one API set may be provided per platform. Whereas

in the Tizen® system, for example, two or more API sets may be provided per

platform.

[103] The applications 370 (for example, the application programs 147) may include, for

example, one or more applications capable of executing functions such as home 371,

dialer 372, short message service/multimedia messaging service (SMS/MMS) 373,

Instant message (IM) 374, browser 375, camera 376, alarm 377, contacts 378, voice

dial 379, email 380, calendar 381, media player 382, album 383, or clock 384, health

care (for example, measurement of an exercise amount or a glucose level), or

providing of environment information (for example, information about atmospheric

pressure, humidity, or temperature).

[104] According to an embodiment, the applications 370 may include an application (for

the convenience of description, referred to as 'information exchange application')

supporting information exchange between the electronic device (for example, the

electronic device 101) and an external electronic device (the electronic device 102 or



104). The information exchange application may include, for example, a notification

relay application for transmitting specific information to the external electronic device

or a device management application for managing the external electronic device.

[105] For example, the notification relay application may include a function of transmitting

notification information generated from another application (for example, an SMS/

MMS application, an email application, a health care application, or an environment

information application) to the external electronic device (for example, the electronic

device 102 or 104). Also, the notification relay application may, for example, receive

notification information from the external electronic device and transmit the received

notification information to a user.

[106] The device management application may, for example, manage (for example, install,

delete, or update) at least a part of functions of the external electronic device (for

example, the electronic device 102 or 104) communicating with the electronic device

(for example, turn-on/turn-off of the external electronic device (or a part of its

components) or control of the brightness (or resolution) of the display), an application

executed in the external electronic device, or a service (for example, a call service or a

message service) provided by the external electronic device.

[107] According to an embodiment, the applications 370 may include (an application (for

example, a health care application of a mobile medical equipment) designated

according to) a property of the external electronic device (for example, the electronic

device 102 or 104). According to an embodiment, the applications 370 may include an

application received from an external electronic device (for example, the server 106 or

the electronic device 102 or 104). According to an embodiment, the applications 370

may include a preloaded application or a third party application downloadable from a

server. The names of components of the programming module 310 according to the

embodiment of the present disclosure may vary according to the type of an OS.

[108] According to various embodiments, at least a part of the programming module 310

may be implemented in software, firmware, hardware, or a combination of at least two

of them. At least a part of the programming module 310 may be implemented (for

example, executed) by the processor (for example, the processor 210). At least a part

of the programming module 310 may include, for example, a module, a program, a

routine, a set of instructions, or a process to execute one or more functions.

[109] FIG. 4 is a flowchart illustrating a method for operating an electronic device

according to various embodiments of the present disclosure. As described before, an

electronic device according to various embodiments of the present disclosure may

include a flexible display.

[110] In operation 410, the electronic device 101 may display a first GUI for character

input on the flexible display. The first GUI may be configured as a keyboard for



character input. In this case, the first GUI may include a plurality of objects corre

sponding to a plurality of characters. When the plurality of objects is configured, corre

sponding characters may be mapped to the objects. For example, the electronic device

101 may display, as the first GUI, a GUI of a first size which operates in a first scheme

(for example, a QWERTY keyboard).

In operation 420, the electronic device 101 may detect a change in the bending state

of the flexible display. The electronic device 101 may include at least one sensor a s

sociated with the flexible display. As far as it is capable of detecting a change in the

bending state of the flexible display, any sensor may be used. For example, the sensor

may be a pressure sensor connected to at least a part of the flexible display. Or the

sensor may be a pressure sensor disposed at a spot where a pressure is changed when

the flexible display is curved, for example, bent. If the sensor is configured as a

pressure sensor, the sensor may sense a pressure corresponding to bending of the

flexible display. The electronic device 101 may detect a change in the bending state of

the flexible display based on the pressure sensed by the sensor. Aside from the

pressure sensor, the electronic device 101 may detect a change in the bending state of

the flexible display based on data from various hardware components, which will be

described later in detail in various embodiments.

In operation 430, the electronic device 101 may change the first GUI to a second

GUI based on a detected change of the bending state and display the second GUI. In an

embodiment, the electronic device 101 may change the first GUI of the first size

operating in the first scheme (for example, a QWERTY keyboard) to a second GUI of

a second size operating in the first scheme (for example, a QWERTY keyboard), and

display the second GUI. The electronic device 101 may display the second GUI only in

an area of the flexible display, which is stable against the bending of the flexible

display. In another embodiment, the electronic device 101 may change the first GUI of

the first size operating in the first scheme (for example, a QWERTY keyboard) to a

second GUI of the second size operating in a second scheme (for example, a digit

keyboard) and display the second GUI. As described above, the second GUI may differ

from the first GUI in terms of size, operating scheme, or both. Implementation

examples of the second GUI will be described later in more detail. Second GUIs may

be preset in correspondence with shapes of the flexible display. That is, the electronic

device 101 may pre- store association information between shapes of the flexible

display and second GUIs, and display a second GUI corresponding to a detected shape

of the flexible display. Or second GUIs may be preset in correspondence with sensing

data corresponding to bending states of the flexible display. That is, the electronic

device 101 may pre- store association information between sensing data and second

GUIs and display a second GUI corresponding to sensing data.



[113] As described above, in the electronic device and the method for operating the

electronic device according to various embodiments of the present disclosure, one GUI

may be changed to another GUI according to a change in the bending state of the

flexible display and the changed GUI may be displayed. Now, a description will be

given of embodiments in which one GUI is changed to another GUI and the changed

GUI is displayed under various conditions.

[114] FIG. 5 is a flowchart illustrating a method for operating an electronic device

according to various embodiments of the present disclosure. The embodiment of FIG.

5 will be described in detail with reference to FIGS. 6a and 6b. FIGS. 6a and 6b are

conceptual views of an electronic device according to various embodiments of the

present disclosure.

[115] In operation 510, the electronic device 101 may display a first GUI for character

input. For example, as illustrated in the top drawing of FIG. 6a, the electronic device

101 may display a first GUI 621 on the flexible display 160. In the embodiment of

FIG. 6a, the first GUI 621 may be a QWERTY keyboard of a first size. More

specifically, the length of one side of the first GUI 621 may be equal to the length of

one side of the flexible display 160. This is only one embodiment, as the length of one

side of the first GUI 621 may be equal to the length of one side of a remaining area of

the flexible display 160 except for a status bar (not shown).

[116] In operation 520, the electronic device 101 may detect a change in the angle between

a first area and a second area of the flexible display. For example, as illustrated in the

middle drawing of FIG. 6b, the flexible display 160 may be bent upon one axis 610.

The axis 610 may be preset or set arbitrarily. If the axis 610 is preset, this may imply

that only a specific area of the flexible display 160 (for example, a partial area of the

flexible display 160 including the axis 610) is bendable. While the axis 160 is shown

as defined along the center of the electronic device 101 in FIG. 6a, it will be readily

understood to those skilled in the art that the position of the axis 610 is not limited.

Meanwhile, one area of the flexile display 160 defined by the axis 610 is referred to as

a first area 611 and the other area of the flexile display 160 defined by the axis 610 is

referred to as a second area 612. That is, the first and second areas 611 and 612 may

refer to two areas which get to have different orientations by bending of the flexible

display 160. The electronic device 101 may detect a change in the angle between the

first area 611 and the second area 612. For example, the angle between the first area

611 and the second area 612 may be 180 degrees in the embodiment illustrated in the

top drawing of FIG. 6a. For example, the angle between the first area 611 and the

second area 612 may be Θ1 in the embodiment illustrated in the middle drawing of

FIG. 6a. The electronic device 101 may detect the change of the angle between the first

area 611 and the second area 612 from 180 degrees to Θ1. The electronic device 101



may detect the angle between the first area 611 and the second area 612 in various

manners. For example, the electronic device 101 may determine the angle between the

first area 611 and the second area 612 based on a bending degree of the bent part of the

flexible display 160, that is, the area including the axis 610. As the angle between the

first area 611 and the second area 612 increases, the bending degree of the bent part of

the flexible display 160 may increase, and the electronic device 101 may determine the

angle between the first area 611 and the second area 612 according to the bending

degree of the bent part of the flexible display 160. A structure for measuring a bending

degree in the electronic device 101 will be described later in more detail. Or the

electronic device 101 may determine the angle between the first area 611 and the

second area 612 using sensing data from a motion sensor disposed in correspondence

with the position of at least one of the first and second areas 611 and 612.

[117] In operation 530, the electronic device 101 may select a second GUI corresponding

to the changed angle between the first area 611 and the second area 612. The electronic

device 101 may pre-store association information between angles between the first and

second areas 611 and 612 and second GUIs. The electronic device 101 may select a

second GUI corresponding to the angle between the first area 611 and the second area

612 based on the pre-stored association information.

[118] In operation 540, the electronic device 101 may display the second GUI by replacing

the first GUI with the second GUI. For example, as illustrated in the middle drawing of

FIG. 6a, the electronic device 101 may display a second GUI 622. In the embodiment

of FIG. 6a, the second GUI 622 may be a keyboard operating in a second scheme. The

second GUI 622 may have a second size. For example, the length of one side of the

second GUI 622 may be equal to the length of the second area 612. That is, as

described before, the electronic device 101 may change a GUI type according to the

decreased angle between the first area 611 and the second area 612. Further, the

electronic device 101 may display the second GUI 622 only in a stable area, that is, the

second area 612. Meanwhile, the embodiments illustrated in the top, middle and

bottom drawings of FIG. 6a may be reversible. Referring to FIG. 6a, the electronic

device 101 may detect a further change from Θ1 to Θ2 in the angle between the first

area 611 and the second area 612, and thus may display a third GUI 623 by replacing

the second GUI 622 with the third GUI 623 in correspondence with the further change.

The third GUI 623 may be of the same type as the second GUI 622 and have smaller

size than the second GUI 622.

[119] FIG. 6b is a conceptual view of an electronic device according to various em

bodiments of the present disclosure. Referring to FIG. 6b, the electronic device 101

may detect the change of the angle between the first area 611 and the second area 612

from 180 degrees to Θ1. The electronic device 101 may display a second GUI in the



second area 612 in correspondence with the detected changed angle. The second GUI

624 may be of the same type as the first GUI 621 but have a smaller size than the first

GUI 621. That is, the electronic device 101 may display the second GUI 624 of the

same type as the first GUI 621, which has been scaled down in size from the first GUI

621. The electronic device 101 may display the second GUI 624 in a size determined

in correspondence with the size of the second area 612. Further, the electronic device

101 may detect a further change from Θ1 to Θ2 in the angle between the first area 611

and the second area 612, and thus may display a third GUI 625 by replacing the second

GUI 624 with the third GUI 625 in correspondence with the further change. The third

GUI 625 may be of the same type as the second GUI 624 and have a smaller size than

the second GUI 624.

[120] As described above, the electronic device 101 according to various embodiments of

the present disclosure may change one GUI to another GUI in correspondence with a

change in the bending state of the flexible display, for example, a change in the angle

between the first area and the second area and display the changed GUI. The changed

GUI may differ from the previously displayed GUI in size or type. The electronic

device 101 may change a GUI based on association information between angles

between the first and second areas and GUIs, and display the changed GUI. Or the

electronic device 101 may change a GUI based on association information between

GUIs and sensing data related to angles between the first and second areas, for

example, sensing data related to degrees of bending in the vicinity of a rotation axis.

[121] FIG. 7 is a flowchart illustrating a method for operating an electronic device

according to various embodiments of the present disclosure. The embodiment of FIG.

7 will be described in detail with reference to FIGS. 8a, 8b, and 8c. FIGS. 8a, 8b, and

8c are conceptual views of an electronic device according to various embodiments of

the present disclosure.

[122] In operation 710, the electronic device 101 may display a first GUI for character

input. For example, as illustrated in FIG. 8a, the electronic device 101 may display a

first GUI 820 on the flexible display 160. The electronic device 101 may be bent upon

an axis 810, as illustrated in FIG. 8a. Consequently, the angle between a first area 811

and a second area 812 may be changed.

[123] In operation 720, the electronic device 101 may detect a change in the angle between

the first area 811 and the second area 812 of the flexible display 860. As illustrated in

FIG. 8a, the electronic device 101 may detect a change from 180 degrees to Θ1 in the

angle between the first area 811 and the second area 812.

[124] In operation 730, the electronic device 101 may determine which area has moved

among the first area 811 and the second area 812. For example, the electronic device

101 may determine the moved area based on sensing data from a motion sensor



disposed in correspondence with the position of at least one of the first and second

areas 811 and 812. For example, if the first area 811 has moved, sensing data from a

motion sensor disposed in correspondence with the position of the first area 811 may

have a non-zero value. Further, if the second area 812 has moved, sensing data from a

motion sensor disposed in correspondence with the position of the second area 812

may have a non-zero value. If the electronic device 101 includes two motion sensors

disposed in correspondence with the positions of the respective first and second areas

811 and 812, the electronic device 101 may determine a moved area using sensing data

from the two motion sensors. Or in the case where the electronic device 101 includes a

single motion sensor disposed in correspondence with the position of the first area 811,

if sensing data from the motion sensor has a non-zero value, the electronic device 101

may determine the first area 811 to have moved. In this case, if the electronic device

101 has detected an angle change and the sensing data from the motion sensor has a

substantially zero value, the electronic device 101 may determine the second area 812

to have moved. If sensing data has a substantially zero value, this may mean that the

sensing data has a value less than a predetermined threshold. In addition, if the sensing

data has a non-zero value, this may mean that the sensing data has a value equal to or

greater than the predetermined threshold.

[125] Or the electronic device 101 may determine the moved area based on the difference

between a pressure detected from the first area 811 and a pressure detected from the

second area 812. A user may bend the flexible display 860, while grabbing, for

example, the first area 8 11. In this example, the pressure detected from the first area

811 may be greater than the pressure detected from the second area 812. The electronic

device 101 may determine the moved area based on the detected pressures.

[126] In operation 740, the electronic device 101 may select a second GUI based on the

angle between the first area 811 and the second area 812 and the determination of the

moved area. In operation 750, the electronic device 101 may display the second GUI

by replacing the first GUI with the second GUI.

[127] For example, as illustrated in FIG. 8a, the electronic device 101 may determine a

digit pad 821 and a keyboard 822 of a second type as the second GUI. The digit pad

821 may be displayed in the first area 811 and the second-type keyboard 822 may be

displayed in the second area 812. That is, the electronic device 101 may select the digit

pad 821 as a GUI corresponding to the moved area and the second-type keyboard 822

as a GUI corresponding to the stable area. Further, the electronic device 101 may

determine the second-type keyboard 822 in correspondence with an angle change. The

electronic device 101 may change a GUI type by replacing the first-type QWERTY

keyboard with the second-type keyboard in correspondence with the change of the

angle between the first area 811 and the second area 812. While not shown, if the



second area 812 has moved, the electronic device 101 may display the digit pad 821 in

the second area 812 and the second-type keyboard 822 in the first area 811.

[128] Referring to FIG. 8b, the electronic device 101 may determine a second GUI

including the digit pad 821 and a first-type keyboard 823 in correspondence with a

change from 180 degrees to Θ1 in the angle between the first area 811 and the second

area 812. The electronic device 101 may scale down the GUI in size in correspondence

with the size of the stable area, that is, the second area 812, while maintaining the GUI

type unchanged.

[129] As described above, the electronic device 101 may select a new GUI according to in

formation about an area moved by or stable against bending of the flexible display 860

as well as the bending state of the flexible display 860.

[130] FIG. 8c is a conceptual view of GUIs of various types according to various em

bodiments of the present disclosure. As illustrated in FIG. 8c, the electronic device 101

may display GUIs of various types, such as a keypad 824, a handwriting input pad 825,

an emoticon input pad 826, and a touch pad 827. The electronic device 101 may

display a GUI of one of various types according to the bending state of the flexible

display 160. Or the electronic device 101 may display a GUI of one of various types

according to information about an area moved by or stable against bending of the

flexible display 160 as well as the bending state of the flexible display 160.

[131] FIGS. 9a, 9b, and 9c are side views of the electronic device 101 according to various

embodiments of the present disclosure.

[132] Referring to FIG. 9a, the electronic device 101 may include a flexible battery 910, a

flexible body 920, a first printed circuit board (PCB) 931, a second PCB 932, a

connector 940, and a flexible display 950.

[133] The flexible battery 910 may include at least one cell and a connected part between

cells may be bendable. Meanwhile, since the first PCB 931 is connected to the second

PCB 932 by the connector 940, the first and second PCBs 931 and 932 may be bent.

For example, the electronic device 101 is bendable at the position of the connector 940,

and a first area and a second area may be defined on the flexible display 950 with

respect to the position of the connector 940.

[134] While not shown, the electronic device 101 may include a sensor unit for sensing a

bending direction and a bending degree. For example, the electronic device 101 may

include a sensor for sensing a degree to which the connector 940 is deformed. The

connector 940 may be configured as a resistor or capacitor having flexibility. As the

bending state of the connector 940 is changed, an electrical value of the connector 940,

such as a resistance or capacitance may be changed. The electronic device 101 may

determine the bending state of the flexible display 950 according to the electrical

value.



[135] The flexible body 920 may contain a bendable material such as rubber or may be

configured to be separable.

[136] Referring to FIG. 9, the electronic device 101 may include a first battery 9 11, a

second battery 912, the flexible body 920, the first PCB 931, the second PCB 932, the

connector 940, and the flexible display 950.

[137] Since the first battery 911 and the second battery 912 are spaced from each other,

even though the first and second batteries 911 and 912 are not bendable, the electronic

device 101 may be bent on the whole.

[138] Referring to FIG. 9c, the electronic device 101 may include a battery 913, a body

923, a PCB 933, and the flexible display 950. In FIG. 9c, the battery 913, the body

923, and the PCB 933 may not be bendable. At least a part of the flexible display 950

may be fixed to the body 920. When a user bends the flexible display 950, grabbing at

least a part of the flexible display 950, at least a part including the flexible display 950

may be bent in a corresponding direction.

[139] FIGS. 10a to 101 are views referred to for describing measurement of bending states

of the electronic device 101 according to various embodiments of the present

disclosure.

[140] Referring to FIG. 10a, the electronic device 101 may include a touch screen panel

(TSP) device 1010. In an embodiment, the TSP device 1010 may be configured as a

capacitor type. Therefore, the TSP device 1010 may include at least one capacitor

1011. The capacitance of the at least one capacitor 101 1 may be changed upon user

touch, and the electronic device 101 may determine a touched point according to the

changed capacitance.

[141] Meanwhile, in an embodiment, the whole electronic device 101 may be bent by an

external force. In this case, the capacitor 1011 in the TSP device 101 may also be

stretched, as illustrated in FIG. 10a. The capacitance of the capacitor 1011 may be

inversely proportional to the distance between two conductors. Accordingly, the

electronic device 101 may acquire a bending state according to a capacitance change.

More specifically, the electronic device 101 may check the capacitance of each of a

plurality of capacitors. The electronic device 101 may determine stretched pixels

according to a capacitance change of an individual capacitor. Further, the electronic

device 101 may determine a bending direction according to the positions of the

stretched pixels. Also, the electronic device 101 may determine degree of bending or

degree of stretching according to a ratio between the old capacitance and the changed

capacitance. Therefore, the electronic device 101 may determine the size of the flexible

display after the flexible display is stretched. Also, the electronic device 101 may

determine degree of bending or degree of stretching, that is, a bending degree

according to a capacitance change rate over time.



[142] FIG. 10b illustrates connection of a bending degree measuring device in the

electronic device 101 according to various embodiments of the present disclosure.

[143] Referring to FIG. 10b, one or more capacitors 101 l a and 101 l b and a transistor 1012

may be included in each pixel of the display. The first capacitor 101 l a and the second

capacitor 121 l b may be connected in parallel and deformed by bending. More

specifically, if the display is stretched, the distance between conductive plates in at

least one of the first and second capacitors 101 l a and 101 l b in the pixel may be

increased. As a result, a capacitance may be decreased and the processor may

determine a bending degree and a bending point according to the capacitance change.

As illustrated in FIG. 10b, the second capacitor 101 l b may be connected to a control

module 1030. The control module 1030 may include a switch 1031, a multiplexer

(MUX) 1032, and an analog-to-digital converter (ADC) 1033. The switch 1031 may be

switched on or off according to a per pixel scanning period. For example, a line corre

sponding to each pixel may be connected to the MUX 1032, and a scanned pixel may

be connected to the ADC 1033 during the scanning period. The ADC 1033 may

convert information about a current, voltage, or capacitance of the second capacitor

101 l b to a digital signal. The processor may acquire per pixel capacitance information

and determine at least one of a bending point and a bending degree based on the per

pixel capacitance information.

[144] FIGS. 10c and lOd illustrate side views of an electronic device according to various

embodiments of the present disclosure. Referring to FIG. 10c, a detection layer 1042

may be formed on a circuit device 1043. A display 1041 may be formed on the

detection layer 1042. The detection layer 1042 is a layer capable of determining at

least one of a bending degree and a bending point, which will be described later in

greater detail. In another embodiment, the circuit device 1043 may be formed on the

detection layer 1042, and the display 1041 may be formed on the circuit device 1043,

as illustrated in FIG. lOd.

[145] FIG. lOe is a conceptual view of a detection layer according to various embodiments

of the present disclosure. As illustrated in FIG. lOe, the detection layer according to

various embodiments of the present disclosure may include one or more line sensors

1051, 1052, 1053, 1054, 1055, and 1056 and 1061, 1062, 1063, 1064, and 1065. The

line sensors 1051 to 1056 may be extended further along an x-axis direction than along

a y-axis direction, and used in detecting the y-axis coordinate of a stretched point. The

line sensors 1061 to 1065 may be extended further along the y-axis direction than

along the x-axis direction, and used in detecting the x-axis coordinate of the stretched

point.

[146] For example, it is assumed that the line sensor 1053 is relatively much bent, as i l

lustrated in FIG. lOe. In this example, the processor may determine that the bending is



directed to the left direction "1" and the bending point corresponds to the line sensor

1053. In another example, it is assumed that the line sensor 1063 is relatively much

bent, as illustrated in FIG. lOe. In this example, the processor may determine that the

bending is directed downward in the direction "2" and the bending point corresponds

to the line sensor 1063.

[147] FIG. lOf is a conceptual view of a detection layer according to various embodiments

of the present disclosure. As illustrated in FIG. lOf, a detection layer 1070 according to

various embodiments of the present disclosure may include one or more surface

sensors 1071. The surface sensors 1071 may be pressure sensors, flex sensors, or the

like.

[148] Referring to FIG. lOf, the surface sensors 1071 may be connected to the control

module 1030. The control module 1030 may include the switch 1031, the MUX 1032,

and the ADC 1033. The switch 1031 may be switched on or off based on a per pixel

scan period. For example, a line corresponding to each of the surface sensors 1071 may

be connected to the MUX 1032, and a scanned surface sensor 1071 may be connected

to the ADC 1033 during the scan period. The ADC 1033 may convert information

about a stretched degree or contracted degree of the surface sensor 1071 to a digital

signal. The processor may determine the bending degree of each surface sensor 1071

and thus determine at least one of a bending point and a bending degree. Particularly,

each surface sensor 1071 has absolute coordinates and the processor may determine a

bending point based on the absolute coordinates of the surface sensors 1071.

[149] FIG. lOg is a conceptual view of a detection layer according to various embodiments

of the present disclosure. The embodiment of FIG. 10 will be described in detail with

reference to FIGS. lOh and lOi. Referring to FIG. lOg, a detection layer 1080 may

include a plurality of conductive cells 1081 and 1082.

[150] Referring to FIG. lOh, current may be applied and thus flow between the conductive

cells 1081 and 1082. Referring to FIG. lOi, if the conductive cells 1081 and 1082 are

brought into contact, current may flow between the conductive cells 1081 and 1082.

On the contrary, if the conductive cells 1081 and 1082 are apart from each other,

current does not flow between them. As illustrated in FIG. lOg, if the detection layer

1080 is stretched, there may be conductive cells 1081 and 1082 that are opened as

indicated by reference numeral 1083. The processor may determine at least one of a

bending point and a bending degree according to whether opening occurs between

conductive cells.

[151] FIGS. lOj to 101 are conceptual views depicting a method for determining a bending

direction after a bending point is determined. Referring to FIGS. lOj to 101, the

processor may detect highly deformed areas 1091 and 1093 in detection layers 1090

and 1092. For example, the processor may detect the highly deformed areas 1091 and



1093 in various manners, as described with reference to FIGS. lOe to lOi.

[152] Referring to FIG. 101, the processor may determine a direction 1094 between the

highly deformed area 1093 and a predetermined origin, and determine the determined

direction 1094 as a bending direction.

[153] As illustrated in FIG. 10b, apart from the TSP device 1010, a sensor unit including at

least one capacitor may be included.

[154] Meanwhile, in FIGS. 10a and 10b, the electronic device 101 includes a capacitor and

a structure for acquiring a bending state based on a measured capacitance. However,

these are purely exemplary embodiments. For example, those skilled in the art will

readily understand that the electronic device 101 may be modified to include a resistor

and determine a bending state based on a measured resistance. Because a resistance is

proportional to the length of a resistor, the electronic device 101 may determine a

bending state according to a resistance change. For example, the electronic device 101

may include an R-type TSP. In this case, the electronic device 101 may acquire a

bending state based on a measured resistance. Or the sensor unit configured separately

from the TSP device may include a resistor, as illustrated in FIG. 10b.

[155] As described before, the electronic device 101 may determine the bending state of

the flexible display in various manners, and those skilled in the art will readily un

derstand that a method for determining the bending state of the flexible display in the

electronic device 101 is not limited.

[156] FIGS. 1l a and 1l b are flowcharts illustrating a moved area on a flexible display

according to various embodiments of the present disclosure.

[157] In operation 1110, the electronic device 101 may detect a bending state change in at

least a part of the flexible display.

[158] In operation 1120, the electronic device 101 may acquire sensing data from a

pressure sensor. The pressure sensor may be disposed in correspondence with the

position of the flexible display. More specifically, the pressure sensor may be disposed

at a part to which a pressure is applied, when the flexible display is bent.

[159] In operation 1130, the electronic device 101 may determine the bending state of the

flexible display based on the bending state change and the sensing data from the

pressure sensor. Particularly, the electronic device 101 may determine a moved area on

the flexible display. When the user bends the electronic device 101, while grabbing the

electronic device 101, the pressure sensor may sense pressures at two points In this

case, a pressure sensed from a user-bent area may be larger than a pressure sensed

from a stable area. The electronic device 101 may determine an area from which a

relatively large pressure is sensed, to be a moved area, and an area from which a

relatively small pressure is sensed, to be a stable area. In this case, the pressure sensor

may be disposed on the flexible display 160 or the rear surface of the electronic device



101. Meanwhile, if the difference between the two pressures is larger than a prede

termined threshold, the electronic device 101 may be configured to determine that one

area has been moved. Accordingly, the instances that an electronic device 101 may

determine that one area has been moved, just based on a very slight difference between

the pressures is reduced; or an electronic device 101 may be prevented from de

termining that one area has been moved, just based on a very slight difference between

the two pressures. Further, if the difference between the two pressures is equal to or

less than the predetermined threshold, the electronic device 101 may determine that

both areas have been moved.

[160] In various embodiments of the present disclosure, the electronic device 101 may

detect a pressure based on a contact area sensed from the touch panel. For example,

when the user grabs the touch panel with his or her fingers, as the user applies a larger

pressure, a contact area sensed from the touch panel may increase in size. Therefore,

the electronic device 101 may determine a moved area on the flexible display based on

the size of the sensed contact area. In this case, the electronic device 101 may not

include a pressure sensor.

[161] Referring to FIG. 1lb, the electronic device 101 may detect a change in the bending

state of at least a part of the flexible display in operation 1110. In operation 1121, the

electronic device 101 may acquire sensing data from a motion sensor. The electronic

device 101 may determine the bending state based on the change of the bending state

and the sensing data from the motion sensor in operation 1131. Particularly, the

electronic device 101 may determine a moved area of the flexible display. For

example, the electronic device 101 may include a first motion sensor disposed in corre

spondence with the position of a first area of the flexible display, and a second motion

sensor disposed in correspondence with the position of a second area of the flexible

display. The electronic device 101 may determine a moved area using sensing data

from the first and second motions sensors. Or the electronic device 101 may include

one motion sensor disposed in correspondence with the position of one of the first and

second areas. In this case, if sensing data from the motion sensor has a non-zero value,

the electronic device 101 may determine the area to be a moved area. On the other

hand, if the sensing data from the motion sensor has a substantially zero value, the

electronic device 101 may determine the other area to be a moved area.

[162] FIG. 12 is a flowchart illustrating a method for operating an electronic device

according to various embodiments of the present disclosure. The embodiment of FIG.

12 will be described in detail with reference to FIGS. 13a and 13b. FIGS. 13a and 13b

illustrate conceptual views of an electronic device according to various embodiments

of the present disclosure.

[163] In operation 1210, the electronic device 101 may display a first GUI for character



input. For example, as illustrated in FIG. 13a, the electronic device 101 may display a

memo application execution screen 1321 on the flexible display 160. The memo ap

plication execution screen 1321 may display an input character and include a first GUI

1322 for character input. The first GUI 1322 may be a keyboard of a first type (for

example, a QWERTY type) and have a first size.

[164] In operation 1220, the electronic device 101 may detect a change in the bending state

of the flexible display 160. As described before, the electronic device 101 may detect a

change in the bending state of the flexible display 160 in various manners. In the em

bodiment of FIG. 13a, the electronic device 101 may detect bending of the flexible

display 160 upon a bending axis 1310. The flexible display 160 may be divided into a

first area 1311 and a second area 1312 by the bending axis 1310.

[165] In operation 1230, the electronic device 101 may determine a bending axis. As

described before with reference to FIGS. 9a to 101, the electronic device 101 may

detect a change in the bending state of the flexible display 160 by detecting electrical

properties of various devices. The electronic device 101 may determine a part expe

riencing a change in its electrical property to be the bending axis.

[166] In operation 1240, the electronic device 101 may change the first GUI to a second

GUI in correspondence with the position of the determined bending axis. For example,

as illustrated in FIG. 13a, the electronic device 101 may replace the first GUI 1322

with a second GUI 1324 in correspondence with the position of the bending axis 1301

and display the second GUI 1324. Herein, the size of the second GUI 1324 may be de

termined according to the size of one area defined by the bending axis 1310, for

example, the size of the second area 1312. The electronic device 101 may adjust a

remaining part 1323 of the memo application execution screen 1321 according to the

adjustment of the size of the second GUI 1324.

[167] Referring to FIG. 13b, the electronic device 101 may display a first GUI 1341. The

length of one side of the first GUI 1341 may be substantially equal to the length of one

side of the flexible display 160. The electronic device 101 may detect bending of the

flexible display 160 upon a bending axis 1330. The electronic device 101 may

determine the position of the bending axis 1330. The flexible display 160 may be

divided into a first area 1331 and a second area 1332 by the bending axis 1330.

[168] The electronic device 101 may determine a second GUI in correspondence with the

position of the bending axis 1330. The electronic device 101 may determine, as the

second GUI, a first-type keyboard 1342 of a size corresponding to the size of the first

area 1331 and a digit pad 1343 of a size corresponding to the size of the second area

1332.

[169] As described before, the electronic device 101 may determine the size of the second

GUI according to the size of an area defined by the bending axis 1330.



[170] FIG. 14 is a flowchart illustrating a method for operating an electronic device

according to various embodiments of the present disclosure. The embodiment of FIG.

14 will be described in detail with reference to FIG. 15. FIG. 15 is a conceptual view

of an electronic device according to various embodiments of the present disclosure.

[171] In operation 1410, the electronic device 101 may display a first GUI for character

input. For example, as illustrated in FIG. 15, the electronic device 101 may display a

first GUI 1521 of a first type (for example, a QWERTY type). The length of one side

of the first GUI 1521 may be substantially equal to the length of one side of the

flexible display 160.

[172] In operation 1420, the electronic device 101 may detect a change in the bending state

of the flexible display 160. As described before, the electronic device 101 may detect

bending of the flexible display 160 upon a bending axis 1510. In operation 1430, the

electronic device 101 may determine the position of the bending axis 1510. In

operation 1440, the electronic device 101 may change the first GUI 1521 to second

GUIs 1522 and 1541 in correspondence with the position of the determined bending

axis. For example, the flexible display 160 may be divided into a first area 1511 and a

second area 1512 by the bending axis 1510. The electronic device 101 may display the

keyboard 1522 of the first type having a size corresponding to the size of the first area

1511 in the first area 1511. The electronic device 101 may display the touch panel

1541 of a size corresponding to the size of the second area 1512 in the second area

1512. That is, the electronic device 101 may display the second GUIs 1522 and 1541

based on the position of the bending axis 1510 on the flexible display 160.

[173] In operation 1450, the electronic device 101 may display a third GUI at a part corre

sponding to the position of the bending axis. As illustrated in FIG. 15, the electronic

device 101 may display a third GUI 1530 at a peripheral area including the bending

axis 1510. The third GUI 1530 may be configured as, but not limited to, a scroll-bar

which may scroll up and down an application execution screen.

[174] FIG. 16 is a flowchart illustrating a method for operating an electronic device

according to various embodiments of the present disclosure. The embodiment of FIG.

16 will be described in detail with reference to FIG. 17. FIG. 17 is a conceptual view

of an electronic device according to various embodiments of the present disclosure.

[175] In operation 1610, the electronic device 101 may display a first GUI for character

input. For example, as illustrated in FIG. 17, the electronic device 101 may display a

first GUI 1720 on the flexible display 160. In operation 1620, the electronic device 101

may detect a change in the angle between a first area 171 1 and a second area 1712 of

the flexible display 160. The electronic device 101 may detect a change in the angle

between the first area 171 1 and the second area 1712 from 180 degrees to Θ3 with

respect to the bending axis 1710.



[176] In operation 1630, the electronic device 101 may determine whether the angle has

been increased. If determining that the angle between the first and second areas 171 1

and 1712 has been increased, the electronic device 101 may display the first GUI

enlarged in operation 1640. As illustrated in FIG. 17, the electronic device 101 may

display a second GUI 1721 obtained by enlarging the first GUI 1720.

[177] On the other hand, if determining that the angle between the first and second areas

1711 and 1712 has been decreased, the electronic device 101 may display the first GUI

contracted in operation 1650. The left and right embodiments of FIG. 17 may be re

versible. Accordingly, the electronic device 101 may detect a decrease in the angle

between the first and second areas 1711 and 1712 from Θ3 to 180 degrees. A c

cordingly, the electronic device 101 may display the first GUI 1720 being a scaled-

down version of the second GUI 1721.

[178] In operation 1660, the electronic device 101 may determine whether the angle

change has been completed. The electronic device 101 may adjust the size of the GUI

until before completion of the angle change.

[179] FIG. 18 is a conceptual view referred for describing GUIs according to various em

bodiments of the present disclosure.

[180] Referring to FIG. 18, the electronic device 101 may detect a change in the bending

state of the flexible display 160. For example, the electronic device 101 may detect

inward bending of the flexible display 160 with respect to a bending axis 1810. The

electronic device 101 may change a first GUI 1820 to second GUIs 1821 and 1822 in

correspondence with the change of the bending state of the flexible display 160, and

display the second GUIs 1821 and 1822. The second GUIs 1821 and 1822 may be

segments of the first GUI 1820. The electronic device 101 may display the keyboard

segments 1821 and 1822 respectively in first and second areas 1811 and 1812 defined

by the bending axis 1810. The second GUIs 1821 and 1822 may be disposed at default

positions. That is, the electronic device 101 may display the second GUIs 1821 and

1822 obtained by adjusting the shape of the first GUI 1820.

[181] FIG. 19 is a flowchart illustrating a method for operating an electronic device

according to various embodiments of the present disclosure. The embodiment of FIG.

19 will be described in detail with reference to FIG. 20. FIG. 20 is a conceptual view

of an electronic device according to various embodiments of the present disclosure.

The embodiment of FIG. 20 describes the electronic device after the operation in the

embodiment of FIG. 18.

[182] In operation 1910, the electronic device 101 may display a first GUI for character

input. As illustrated in FIG. 18, the electronic device 101 may display a first GUI

1820. In operation 1920, the electronic device 101 may detect a change in the bending

state of the flexible display 160. In operation 1930, the electronic device 101 may



change the first GUI 1820 to second GUIs 1821 and 1822 in correspondence with the

change of the bending state of the flexible display 160, and display the second GUIs

1821 and 1822. For example, as illustrated in FIG. 20, the electronic device 101 may

display the two half keyboard segments 1821 and 1822. As described before with

reference to FIG. 18, the second GUIs 1821 and 1822 may disposed at default

positions.

[183] In operation 1940, the electronic device 101 may adjust the positions of the second

GUIs 1821 and 1822 in correspondence with the position of a position change input

2001 which has been further detected, and display the second GUIs 1821 and 1822 at

the adjusted positions. As illustrated in FIG. 20, the electronic device 101 may further

detect the position change input 2001 and display the second GUIs 1821 and 1822 at

positions adjusted in correspondence with the detected position change input 2001.

While the position change input 2001 is shown in FIG. 20 as a touch input, this is

purely exemplary and thus the type of the position change input is not limited.

[184] FIG. 2 1 is a flowchart illustrating a method for operating an electronic device

according to various embodiments of the present disclosure.

[185] In operation 2 110, the electronic device 101 may display a first GUI for character

input. In operation 2120, the electronic device 101 may detect a bending interaction.

The bending interaction may mean bending of the flexible display. In operation 2130,

the electronic device 101 may determine the type of the bending interaction. The

electronic device 101 may pre-store various types of bending interactions. The

electronic device 101 may pre-store association information between bending in

teraction types and second GUIs.

[186] In operation 2140, the electronic device 101 may determine a second GUI based on

the determined bending interaction. In operation 2150, the electronic device 101 may

change the first GUI to the second GUI and display the second GUI.

[187] FIGS. 22a to 22e are conceptual views of exemplary bending interactions according

to various embodiments of the present disclosure. For the convenience of description,

only the flexible display is shown in FIGS. 22a to 22e.

[188] Referring to FIG. 22a, first and second areas 2201 and 2202 of the flexible display

may be bent sideways upon a bending axis. The first area 2201 may move inward and

the second area 2202 may be stable. As described before, the electronic device 101

may detect a pressure 2203 at a point of the first area 2201 and a pressure 2204 at a

point of the second area 2202, and the pressure 2203 may be greater than the pressure

2204. As the first area 2201 moves, the electronic device 101 may detect a bending in

teraction which is inward bending of the flexible display, and display a second GUI

corresponding to the bending interaction.

[189] Or the second 2202 may move inward and the first area 2201 may be stable. As



described before, the electronic device 101 may detect a pressure 2205 at a point of the

first area 2201 and a pressure 2206 at a point of the second area 2202, and the pressure

2206 may be greater than the pressure 2205. As the second area 2202 moves, the

electronic device 101 may detect a bending interaction which is inward bending of the

flexible display, and display a second GUI corresponding to the bending interaction.

[190] Or third and fourth areas 221 1 and 2212 of the flexible display may be bent upward

and downward upon a bending axis. The fourth area 2212 may move inward and the

third area 2211 may be stable. As described before, the electronic device 101 may

detect a pressure 2213 at a point of the third area 221 1 and a pressure 2214 at a point

of the fourth area 2212, and the pressure 2214 may be greater than the pressure 2213.

As the fourth area 2212 moves, the electronic device 101 may detect a bending in

teraction which is inward bending of the flexible display, and display a second GUI

corresponding to the bending interaction.

[191] Or the third area 221 1 may move inward and the fourth area 2212 may be stable. As

described before, the electronic device 101 may detect a pressure 2215 at a point of the

third area 221 1 and a pressure 2216 at a point of the fourth area 2212, and the pressure

2215 may be greater than the pressure 2216. As the third area 221 1 moves, the

electronic device 101 may detect a bending interaction which is inward bending of the

flexible display, and display a second GUI corresponding to the bending interaction.

[192] As described above, the electronic device 101 may detect a bending interaction of

inward bending of one area of the flexible display, and display a GUI corresponding to

the bending interaction.

[193] Referring to FIG. 22b, the first and second areas 2221 and 2222 of the flexible

display may be bent sideways upon the bending axis. The first area 2221 may move

outward and the second area 2222 may be stable. As described before, the electronic

device 101 may detect the pressure 2223 at a point of the first area 2221 and the

pressure 2224 at a point of the second area 2222, and the pressure 2223 may be greater

than the pressure 2224. As the first area 2221 moves, the electronic device 101 may

detect a bending interaction which is outward bending of the flexible display, and

display a second GUI corresponding to the bending interaction.

[194] Or the second 2222 may move outward and the first area 2221 may be stable. As

described before, the electronic device 101 may detect the pressure 2225 at a point of

the first area 2221 and the pressure 2226 at a point of the second area 2222, and the

pressure 2226 may be greater than the pressure 2225. As the second area 2222 moves,

the electronic device 101 may detect a bending interaction which is outward bending

of the flexible display, and display a second GUI corresponding to the bending in

teraction.

[195] Or the third and fourth areas 2231 and 2232 of the flexible display may be bent



upward and downward upon the bending axis. The fourth area 2232 may move

outward and the third area 223 1 may be stable. As described before, the electronic

device 101 may detect the pressure 2233 at a point of the third area 2231 and the

pressure 2234 at a point of the fourth area 2232, and the pressure 2234 may be greater

than the pressure 2233. As the fourth area 2232 moves, the electronic device 101 may

detect a bending interaction which is outward bending of the flexible display, and

display a second GUI corresponding to the bending interaction.

[196] Or the third area 2231 may move outward and the fourth area 2232 may be stable. As

described before, the electronic device 101 may detect the pressure 2235 at a point of

the third area 2231 and the pressure 2236 at a point of the fourth area 2232, and the

pressure 2235 may be greater than the pressure 2246. As the third area 2231 moves,

the electronic device 101 may detect a bending interaction which is outward bending

of the flexible display, and display a second GUI corresponding to the bending in

teraction.

[197] As described above, the electronic device 101 may detect a bending interaction

which is outward bending of one area of the flexible display and display a GUI corre

sponding to the bending interaction.

[198] Referring to FIG. 22c, first and second areas 2241 and 2242 of the flexible display

may be bent sideways upon a bending axis. Both the first area 2241 and the second

area 2242 may move inward. As described before, the electronic device 101 may

detect a pressure 2243 at a point of the first area 2241 and a pressure 2244 at a point of

the second area 2242, and the difference between the pressure 2243 and the pressure

2244 may be less than a predetermined threshold. If the difference between the

pressure 2243 and the pressure 2244 is less than the predetermined threshold, the

electronic device 101 may detect that the bending interaction is inward movement of

both areas 2241 and 2242. The electronic device 101 may display a second GUI corre

sponding to the bending interaction.

[199] Or third and fourth areas 2251 and 2252 of the flexible display may be bent upward

and downward upon a bending axis. Both the third area 2251 and the fourth area 2252

may move. As described before, the electronic device 101 may detect a pressure 2253

at a point of the third area 2251 and a pressure 2254 at a point of the fourth area 2252,

and the difference between the pressure 2253 and the pressure 2254 is less than a pre

determined threshold. If the difference between the pressure 2253 and the pressure

2254 is less than the predetermined threshold, the electronic device 101 may detect that

the bending interaction is inward movement of both areas 225 1 and 2252. The

electronic device 101 may display a second GUI corresponding to the bending in

teraction.

[200] Referring to FIG. 22d, first and second areas 2261 and 2262 of the flexible display



may be bent sideways upon a bending axis. Both the first area 2261 and the second

area 2262 may move outward. As described before, the electronic device 101 may

detect a pressure 2263 at a point of the first area 2261 and a pressure 2264 at a point of

the second area 2262, and the difference between the pressure 2263 and the pressure

2264 may be less than a predetermined threshold. If the difference between the

pressure 2263 and the pressure 2264 is less than the predetermined threshold, the

electronic device 101 may detect that the bending interaction is outward movement of

both areas 2261 and 2262. The electronic device 101 may display a second GUI corre

sponding to the bending interaction.

[201] Or third and fourth areas 2271 and 2272 of the flexible display may be bent upward

and downward upon a bending axis. Both the third area 2271 and the fourth area 2272

may move. As described before, the electronic device 101 may detect a pressure 2273

at a point of the third area 2271 and a pressure 2274 at a point of the fourth area 2272,

and the difference between the pressure 2273 and the pressure 2274 is less than a pre

determined threshold. If the difference between the pressure 2273 and the pressure

2274 is less than the predetermined threshold, the electronic device 101 may detect that

the bending interaction is outward movement of both areas 227 1 and 2272. The

electronic device 101 may display a second GUI corresponding to the bending in

teraction.

[202] Referring to FIG. 22e, first and second areas 228 1 and 2282 of the flexible display

may be bent sideways upon a bending axis. The electronic device 101 may detect that

the angle between the first and second areas 2281 and 2282 is less than a prede

termined threshold, and detect a sideways folding interaction as a bending interaction

based on the angle. The electronic device 101 may display a second GUI corre

sponding to the bending interaction.

[203] Meanwhile, third and fourth areas 2291 and 2292 of the flexible display may be bent

upward and downward upon a bending axis. The electronic device 101 may detect that

the angle between the third and fourth areas 2291 and 2292 is less than a prede

termined threshold, and detect an up-down folding interaction as a bending interaction

based on the angle. The electronic device 101 may display a second GUI corre

sponding to the bending interaction.

[204] According to various embodiments of the present disclosure, a method for operating

an electronic device having a flexible display may include displaying a first GUI for

character input on the flexible display, detecting a change in a bending state of the

flexible display, and changing the first GUI to a second GUI in correspondence with

the change of the bending state of the flexible display, and displaying the second GUI.

[205] According to various embodiments of the present disclosure, the changing of the first

GUI to a second GUI and displaying of the second GUI may include detecting a



change in an angle between a first area and a second area of the flexible display, and

displaying a second GUI corresponding to the angle between the first area and the

second area.

] According to various embodiments of the present disclosure, the changing of the first

GUI to a second GUI and displaying of the second GUI may include determining a

moved area among the first area and the second area, and displaying the second GUI

based on the determined moved area and the angle between the first area and the

second area.

] According to various embodiments of the present disclosure, the determination of a

moved area may include detecting a first pressure corresponding to the first area and

detecting a second pressure corresponding to the second area, and determining the

moved area based on the first pressure and the second pressure.

] According to various embodiments of the present disclosure, the determination of the

moved area based on the first pressure and the second pressure may include, if the

difference between the first pressure and the second pressure is larger than a prede

termined threshold, determining an area corresponding to a larger pressure between the

first pressure and the second pressure to be the moved area.

] According to various embodiments of the present disclosure, the determination of the

moved area based on the first pressure and the second pressure may include, if the

difference between the first pressure and the second pressure is equal to or less than a

predetermined threshold, determining that both the first area and second area have

moved.

] According to various embodiments of the present disclosure, the determination of a

moved area may include determining the moved area based on at least one of sensing

data from a first motion sensor disposed in correspondence with the position of the first

area and sensing data from a second motion sensor disposed in correspondence with

the position of the second area.

] According to various embodiments of the present disclosure, the changing of the first

GUI to a second GUI and displaying of the second GUI may include, if it is de

termined that the angle between the first area and the second area has increased,

displaying the second GUI in a larger size than the first GUI, and if it is determined

that the angle between the first area and the second area has decreased, displaying the

second GUI in a smaller size than the first GUI.

] According to various embodiments of the present disclosure, the detection of a

change in a bending state of the flexible display may include determining a position of

a bending axis upon which the flexible display is bent, and the changing of the first

GUI to a second GUI and displaying of the second GUI may include displaying the

second GUI based on the position of the bending axis.



[213] According to various embodiments of the present disclosure, the changing of the first

GUI to a second GUI and displaying of the second GUI may include determining a

size of the second GUI in correspondence with a size of a part of the flexible display

defined by the bending axis.

[214] According to various embodiments of the present disclosure, the method may further

include displaying a third GUI in a third area of the flexible display corresponding to

the position of the bending axis.

[215] According to various embodiments of the present disclosure, the method may further

include receiving a position change input for the second GUI, and changing a position

of the second GUI in correspondence with the received position change input, and

displaying the second GUI at the changed position.

[216] According to various embodiments of the present disclosure, the changing of the first

GUI to a second GUI and displaying of the second GUI may include reading a s

sociation information between the change of the bending state and the second GUI, and

displaying the second GUI based on the read association information.

[217] According to various embodiments of the present disclosure, the second GUI may be

of the same type as the first GUI and has a different size from the first GUI, or the

second GUI may be of a different type from the first GUI or in a shape obtained by

modifying a shape of the first GUI.

[218] Each of the above-described components of the electronic device may include one or

more parts and the name of the component may vary with the type of the electronic

device. According to various embodiments, the electronic device may be configured to

include at least one of the afore-described components. Some component may be

omitted from or added to the electronic device. According to various embodiments,

one entity may be configured by combining a part of the components of the electronic

device, to thereby perform the same functions of the components prior to the

combining.

[219] The term "module" as used herein may refer to a unit including one or a combination

of two or more of hardware, software, and firmware. The term "module" may be used

interchangeably with terms such as, for example, unit, logic, logical block, component

or circuit. A "module" may be the smallest unit of an integrated part or a portion

thereof. A "module" may be the smallest unit for performing one or more functions, or

a portion thereof. A "module" may be implemented mechanically, or electronically.

For example, a "module" may include at least one of a known, or to-be-developed, ap

plication-specific integrated circuit (ASIC) chip, field-programmable gate array

(FPGA) or programmable logic device that perform certain operations.

[220] At least a part of devices (for example, modules or their functions) or methods (for

example, operations) according to various embodiments of the present disclosure may



be implemented as commands stored in a computer-readable storage medium, in the

form of a programming module. When the commands are executed by a processor (for

example, the processor 120), one or more processors may execute functions corre

sponding to the commands. The computer-readable storage medium may be, for

example, the memory 130.

[221] The computer-readable medium may include hard disk, floppy disk, magnetic media

(for example, magnetic tape), optical media (for example, compact disc read-only

memory (CD-ROM)), digital versatile disc (DVD), magneto-optical media (for

example, floptical disk), hardware devices (for example, read-only memory (ROM),

random access memory (RAM) or flash memory)), and the like. Program instructions

may include machine language code that are produced by a compiler or high-level

language code that may be executed by a computer using an interpreter. The func

tionalities of hardware discussed above may be implemented as one or more software

modules, and vice versa in order to perform an operation according to various em

bodiments.

[222] A module or a programming module according to various embodiments of the

present disclosure may include one or more of the above-described components, may

omit a portion thereof, or may include additional components. Operations that are

performed by a module, a programming module or other components according to the

present disclosure may be processed in a serial, parallel, repetitive or heuristic manner.

Also, some operations may be performed in a different order or omitted, or additional

operations may be added.

[223] According to various embodiments of the present disclosure, a storage medium may

store instructions configured to, when executed by at least one processor, control the at

least one processor to perform at least one operation. The at least one operation may

include displaying a first GUI for character input on the flexible display, detecting a

change in a bending state of the flexible display, and changing the first GUI to a

second GUI in correspondence with the change of the bending state of the flexible

display, and displaying the second GUI.

[224] As is apparent from the foregoing description, an electronic device and a method for

operating the electronic device, which can change a GUI for character input in corre

spondence with a change in the shape of a flexible display and display the changed

GUI, can be provided. Therefore, even though the shape of the flexible display is

changed, a GUI that enables input optimization can be selected in correspondence with

the changed shape of the flexible display, and displayed on the flexible display.

[225] Although the present disclosure has been described with an exemplary embodiment,

various changes and modifications may be suggested to one skilled in the art. It is

intended that the present disclosure encompass such changes and modifications as fall



within the scope of the appended claims.
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Claims
A method for operating an electronic device having a flexible display,

the method comprising:

displaying a first graphic user interface (GUI) for character input on the

flexible display;

detecting a change in a bending state of the flexible display; and

changing the first GUI to a second GUI based on the detected change of

the bending state of the flexible display, and

displaying the second GUI on the flexible display.

The method of claim 1, wherein changing the first GUI to the second

GUI, and displaying the second GUI comprise:

detecting a change in an angle between a first area and a second area of

the flexible display; and

displaying the second GUI based on the angle between the first area

and the second area.

The method of claim 2, wherein changing the first GUI to the second

GUI and displaying the second GUI comprise:

determining a moved area among the first area and the second area; and

displaying the second GUI based on the determined moved area and the

angle between the first area and the second area.

The method of claim 3, wherein determining the moved area

comprises:

detecting a first pressure corresponding to the first area and detecting a

second pressure corresponding to the second area; and

determining the moved area based on the first pressure and the second

pressure.

The method of claim 4, wherein determining the moved area based on

the first pressure and the second pressure comprises:

in response to a difference between the first pressure and the second

pressure being larger than a predetermined threshold, determining the

moved area to be an area corresponding to a larger pressure between

the first pressure and the second pressure.

The method of claim 4, wherein determining the moved area based on

the first pressure and the second pressure comprises:

in response to a difference between the first pressure and the second

pressure being equal to or less than a predetermined threshold, de

termining that both the first area and second area have moved.
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The method of claim 3, wherein determining the moved area comprises

determining the moved area based on at least one of:

sensing data from a first motion sensor disposed in correspondence

with a first position of the first area, or

sensing data from a second motion sensor disposed in correspondence

with a second position of the second area.

The method of claim 2, wherein changing the first GUI to the second

GUI, and displaying the second GUI comprises:

in response to detecting that the angle between the first area and the

second area has increased, displaying the second GUI in a larger size

than the first GUI; and

in response to detecting that the angle between the first area and the

second area has decreased, displaying the second GUI in a smaller size

than the first GUI.

The method of claim 1, wherein:

detecting the change in the bending state of the flexible display

comprises determining a position of a bending axis upon which the

flexible display is bent, and

changing the first GUI to the second GUI is based on the position of the

bending axis, and

displaying the second GUI based on the position of the bending axis.

The method of claim 9, wherein changing the first GUI to the second

GUI comprises determining a size of the second GUI in corre

spondence with a size of a part of the flexible display defined by the

bending axis.

The method of claim 9, further comprising displaying a third GUI in a

third area of the flexible display corresponding to the position of the

bending axis.

The method of claim 1, further comprising:

receiving a position change input for changing the position of the

second GUI; and displaying the second GUI at the changed position in

correspondence with the received position change input.

The method of claim 1, wherein changing the first GUI to the second

GUI. and displaying the second GUI comprise:

reading association information between the detected change of the

bending state of the flexible display and the second GUI; and

displaying the second GUI based on the read association information.

The method of claim 1, wherein the second GUI is at least one of
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a same type as the first GUI and has a different size than that of the first

GUI,

a different type than that of the first GUI, or

in a shape different than that of the first GUI, obtained by modifying

the shape of the first GUI.

[Claim 15] An electronic device comprising:

a flexible display configured to display a first graphic user interface

(GUI) for character input;

a memory configured to store one or more instructions; and

a processor connected electrically to the flexible display and to the

memory, wherein the processor, upon execution of the one or more

stored instructions, is configured to:

detect a change in a bending state of the flexible display,

change the first GUI to a second GUI based on the detected change of

the bending state of the flexible display, and

display the second GUI.
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