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METHOD FOR REDUCING
DETERIORATION OF DISPLAY OF
ELECTRONIC DEVICE, AND FOLDABLE
ELECTRONIC DEVICE USING METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a bypass continuation of Inter-
national Application No. PCT/KR2020/015570 designating
the United States, filed on Nov. 9, 2020, in the Korean
Intellectual Property Receiving Office and claiming priority
to Korean Patent Application No. 10-2020-0015264, filed on
Feb. 7, 2020, in the Korean Intellectual Property Office, the
disclosures of which are incorporated by reference herein in
their entireties.

BACKGROUND

Field

[0002] The disclosure relates to a technology for imple-
menting a method for reducing degradation of a display of
an electronic device and a foldable electronic device to
which the method is applied.

Description of Related Art

[0003] An electronic device may display an image through
a display disposed on a surface of a housing. A plurality of
pixels for displaying the image may be disposed in the
display. Each of the plurality of pixels may receive, from a
display driver IC (DDI), a data voltage and an emission
signal for displaying the image.

[0004] Meanwhile, the electronic device may have an
always on display (AOD) function of consistently displaying
information, such as time, date, battery level, and notifica-
tion, on the display with low power in the state in which a
screen of the display is turned off. The AOD function may
enable a user to identify information, such time, date, battery
level, and notification, without turning on the screen of the
display.

[0005] Recently, a foldable electronic device whose dis-
play can be folded has emerged. The foldable electronic
device may display different screens on the display in a flat
state and a folded state. The foldable electronic device may
be switched to a low-power display mode in the folded state.
The foldable electronic device may display an AOD screen
in the low-power display mode.

[0006] When the electronic device consistently displays
the same AOD screen on the display in the low-power
display mode, a burn-in phenomenon may occur. When the
burn-in phenomenon occurs, a residual image may remain
on the display. To prevent the burn-in phenomenon, a
processor of the electronic device may be configured to
move the AOD screen on the display by a specified gap
every specified period. However, when the foldable elec-
tronic device is in a folded state in the low-power display
mode, it may not be easy to move the AOD screen on the
display. Furthermore, in the case of displaying content that
is likely to cause burn-in on the AOD screen, it may not be
easy to reduce burn-in.

SUMMARY

[0007] Embodiments of the disclosure provide a method
for reducing a burn-in phenomenon while displaying various
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AOD screens on a foldable electronic device for a specified
period of time or more, and an electronic device to which the
method is applied.

[0008] A method for reducing degradation of a display of
an electronic device according to an example embodiment of
the disclosure includes: determining whether the display is
in a low-power display mode for displaying an always on
display (AOD) screen, identifying content of a first screen
displayed on the display based on the display displaying the
AOD screen, detecting a folding angle of the display,
generating a second screen by reorganizing the first screen
based on the folding angle, and displaying the second screen
on the display.

[0009] A foldable electronic device including a folded
state, a flat state, and an intermediate state between the
folded state and the flat state according to an example
embodiment of the disclosure includes: a display configured
to display a screen, a sensor module including at least one
sensor configured to obtain a folding angle of the display,
and a processor operatively connected with the display and
the sensor module. The processor is configured to: determine
whether the display is in a low-power display mode for
displaying an always on display (AOD) screen, identify
content of a first screen displayed on the display based on the
display displaying the AOD screen, detect the folding angle
of the display using the sensor module, generate a second
screen by reorganizing the first screen based on the folding
angle; and controlling the display to display the second
screen on the display.

[0010] According to various example embodiments of the
disclosure, the foldable electronic device may reorganize
content of the AOD screen based on the folding angle of the
display in the low-power display mode. As the folding angle
of'the display is changed, the foldable electronic device may
display a new screen, thereby reducing burn-in of the
display.

[0011] Furthermore, according to various example
embodiments of the disclosure, the foldable electronic
device may identify content displayed on the display and
may reorganize a screen based on a degree of burn-in. When
the degree of burn-in is greater than or equal to a specified
degree, the foldable electronic device may dynamically
change the displayed content, thereby reducing burn-in of
the display.

[0012] In addition, the disclosure may provide various
effects that are directly or indirectly recognized.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The above and other aspects, features and advan-
tages of certain embodiments of the present disclosure will
be more apparent from the following detailed description,
taken in conjunction with the accompanying drawings, in
which:

[0014] FIG. 1 is a block diagram illustrating an example
electronic device in a network environment according to
various embodiments;

[0015] FIG. 2 is a block diagram illustrating an example
display device according to various embodiments;

[0016] FIG. 3 is a diagram illustrating a flat state of an
electronic device according to various embodiments;
[0017] FIG. 4 is a diagram illustrating a folded state of the
electronic device according to various embodiments;
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[0018] FIG. 5 is a flowchart illustrating an example
method for reducing degradation of a display of an elec-
tronic device according to various embodiments;

[0019] FIG. 6 is a diagram illustrating a low-power dis-
play mode of a display of an electronic device according to
various embodiments;

[0020] FIG. 7A is a diagram illustrating first content of a
first screen displayed on a display in a low-power display
mode according to various embodiments;

[0021] FIG. 7B is a diagram illustrating second content of
a first screen displayed on a display in a low-power display
mode according to various embodiments;

[0022] FIG. 8 is a block diagram illustrating components
for detecting a folding angle of a display of an electronic
device according to various embodiments;

[0023] FIG. 9 is a block diagram illustrating components
for detecting a folding angle of a display of an electronic
device according to various embodiments;

[0024] FIG. 10 is a diagram illustrating example change of
a folding angle of a display of an electronic device according
to various embodiments;

[0025] FIG. 11 is a block diagram illustrating components
for reducing degradation of a display of an electronic device
according to various embodiments;

[0026] FIG. 12 is a flowchart illustrating an example
method for generating a second screen based on a folding
angle of a display of an electronic device according to
various embodiments;

[0027] FIG. 13 is a diagram illustrating a drawing area and
a movement area of a display of an electronic device
according to various embodiments;

[0028] FIG. 14 is a diagram illustrating a half fold mode
of an electronic device according to various embodiments;
[0029] FIG. 15 is a block diagram illustrating components
for controlling a display of an electronic device in a low-
power display mode according to various embodiments;
[0030] FIG. 16 is a diagram illustrating an operation of
generating a second screen by reorganizing a first screen of
a display of an electronic device according to various
embodiments;

[0031] FIG. 17 is a diagram illustrating an example opera-
tion of generating a second screen by reorganizing a first
screen of a display of an electronic device according to
various embodiments;

[0032] FIG. 18 is a diagram illustrating an example opera-
tion of generating a second screen by reorganizing a first
screen of a display of an electronic device according to
various embodiments;

[0033] FIG. 19 is a perspective view illustrating an
example operation of generating a second screen by reor-
ganizing a first screen of a display of an electronic device
according to various embodiments;

[0034] FIG. 20 is a perspective view illustrating an
example operation of generating a second screen by reor-
ganizing a first screen of a display of an electronic device
according to various embodiments;

[0035] FIG. 21 is a perspective view illustrating an
example operation of generating a second screen by reor-
ganizing a first screen of a display of an electronic device
according to various embodiments;

[0036] FIG. 22 is a flowchart illustrating an example
method for displaying an AOD screen of a display of an
electronic device according to various embodiments;
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[0037] FIG. 23 is a diagram illustrating an example
method for displaying an AOD screen of a display of an
electronic device according to various embodiments; and
[0038] FIG. 24 is a flowchart illustrating an example
method for displaying an AOD screen of a display of an
electronic device according to various embodiments.
[0039] With regard to description of the drawings, iden-
tical or similar reference numerals may be used to refer to
identical or similar components.

DETAILED DESCRIPTION

[0040] Hereinafter, various example embodiments of the
disclosure may be described with reference to accompany-
ing drawings. Accordingly, those of ordinary skill in the art
will recognize that modifications, equivalents, and/or alter-
natives on the various example embodiments described
herein can be variously made without departing from the
scope and spirit of the disclosure.

[0041] FIG. 1 is a block diagram illustrating an example
electronic device 101 in a network environment 100 accord-
ing to various embodiments. Referring to FIG. 1, the elec-
tronic device 101 in the network environment 100 may
communicate with an electronic device 102 via a first
network 198 (e.g., a short-range wireless communication
network), or an electronic device 104 or a server 108 via a
second network 199 (e.g., a long-range wireless communi-
cation network). According to an embodiment, the electronic
device 101 may communicate with the electronic device 104
via the server 108. According to an embodiment, the elec-
tronic device 101 may include a processor 120, memory
130, an input device 150, a sound output device 155, a
display device 160, an audio module 170, a sensor module
176, an interface 177, a haptic module 179, a camera module
180, a power management module 188, a battery 189, a
communication module 190, a subscriber identification
module (SIM) 196, or an antenna module 197. In various
embodiments, at least one (e.g., the display device 160 or the
camera module 180) of the components may be omitted
from the electronic device 101, or one or more other
components may be added in the electronic device 101. In
various embodiments, some of the components may be
implemented as single integrated circuitry. For example, the
sensor module 176 (e.g., a fingerprint sensor, an iris sensor,
or an illuminance sensor) may be implemented as embedded
in the display device 160 (e.g., a display).

[0042] The processor 120 may execute, for example, soft-
ware (e.g., a program 140) to control at least one other
component (e.g., a hardware or software component) of the
electronic device 101 coupled with the processor 120, and
may perform various data processing or computation.
According to an embodiment, as at least part of the data
processing or computation, the processor 120 may load a
command or data received from another component (e.g.,
the sensor module 176 or the communication module 190)
in volatile memory 132, process the command or the data
stored in the volatile memory 132, and store resulting data
in non-volatile memory 134. According to an embodiment,
the processor 120 may include a main processor 121 (e.g.,
a central processing unit (CPU) or an application processor
(AP)), and an auxiliary processor 123 (e.g., a graphics
processing unit (GPU), an image signal processor (ISP), a
sensor hub processor, or a communication processor (CP))
that is operable independently from, or in conjunction with,
the main processor 121. Additionally or alternatively, the
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auxiliary processor 123 may be adapted to consume less
power than the main processor 121, or to be specific to a
specified function. The auxiliary processor 123 may be
implemented as separate from, or as part of the main
processor 121.

[0043] The auxiliary processor 123 may control at least
some of functions or states related to at least one component
(e.g., the display device 160, the sensor module 176, or the
communication module 190) among the components of the
electronic device 101, instead of the main processor 121
while the main processor 121 is in an inactive (e.g., sleep)
state, or together with the main processor 121 while the main
processor 121 is in an active state (e.g., executing an
application). According to an embodiment, the auxiliary
processor 123 (e.g., an image signal processor or a commu-
nication processor) may be implemented as part of another
component (e.g., the camera module 180 or the communi-
cation module 190) functionally related to the auxiliary
processor 123.

[0044] The memory 130 may store various data used by at
least one component (e.g., the processor 120 or the sensor
module 176) of the electronic device 101. The various data
may include, for example, software (e.g., the program 140)
and input data or output data for a command related thereto.
The memory 130 may include the volatile memory 132 or
the non-volatile memory 134.

[0045] The program 140 may be stored in the memory 130
as software, and may include, for example, an operating
system (OS) 142, middleware 144, or an application 146.
[0046] The input device 150 may receive a command or
data to be used by other component (e.g., the processor 120)
of the electronic device 101, from the outside (e.g., a user)
of the electronic device 101. The input device 150 may
include, for example, a microphone, a mouse, a keyboard, or
a digital pen (e.g., a stylus pen).

[0047] The sound output device 155 may output sound
signals to the outside of the electronic device 101. The sound
output device 155 may include, for example, a speaker or a
receiver. The speaker may be used for general purposes,
such as playing multimedia or playing record, and the
receiver may be used for an incoming calls. According to an
embodiment, the receiver may be implemented as separate
from, or as part of the speaker.

[0048] The display device 160 may visually provide infor-
mation to the outside (e.g., a user) of the electronic device
101. The display device 160 may include, for example, a
display, a hologram device, or a projector and control
circuitry to control a corresponding one of the display,
hologram device, and projector. According to an embodi-
ment, the display device 160 may include touch circuitry
adapted to detect a touch, or sensor circuitry (e.g., a pressure
sensor) adapted to measure the intensity of force incurred by
the touch.

[0049] The audio module 170 may convert a sound into an
electrical signal and vice versa. According to an embodi-
ment, the audio module 170 may obtain the sound via the
input device 150, or output the sound via the sound output
device 155 or a headphone of an external electronic device
(e.g., an electronic device 102) directly (e.g., wiredly) or
wirelessly coupled with the electronic device 101.

[0050] The sensor module 176 may detect an operational
state (e.g., power or temperature) of the electronic device
101 or an environmental state (e.g., a state of a user) external
to the electronic device 101, and then generate an electrical
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signal or data value corresponding to the detected state.
According to an embodiment, the sensor module 176 may
include, for example, a gesture sensor, a gyro sensor, an
atmospheric pressure sensor, a magnetic sensor, an accel-
eration sensor, a grip sensor, a proximity sensor, a color
sensor, an infrared (IR) sensor, a biometric sensor, a tem-
perature sensor, a humidity sensor, or an illuminance sensor.
[0051] The interface 177 may support one or more speci-
fied protocols to be used for the electronic device 101 to be
coupled with the external electronic device (e.g., the elec-
tronic device 102) directly (e.g., wiredly) or wirelessly.
According to an embodiment, the interface 177 may include,
for example, a high definition multimedia interface (HDMI),
a universal serial bus (USB) interface, a secure digital (SD)
card interface, or an audio interface.

[0052] A connecting terminal 178 may include a connector
via which the electronic device 101 may be physically
connected with the external electronic device (e.g., the
electronic device 102). According to an embodiment, the
connecting terminal 178 may include, for example, a HDMI
connector, a USB connector, a SD card connector, or an
audio connector (e.g., a headphone connector).

[0053] The haptic module 179 may convert an electrical
signal into a mechanical stimulus (e.g., a vibration or a
movement) or electrical stimulus which may be recognized
by a user via his tactile sensation or kinesthetic sensation.
According to an embodiment, the haptic module 179 may
include, for example, a motor, a piezoelectric element, or an
electric stimulator.

[0054] The camera module 180 may capture a still image
or moving images. According to an embodiment, the camera
module 180 may include one or more lenses, image sensors,
image signal processors, or flashes.

[0055] The power management module 188 may manage
power supplied to the electronic device 101. According to an
embodiment, the power management module 188 may be
implemented as at least part of, for example, a power
management integrated circuit (PMIC).

[0056] The battery 189 may supply power to at least one
component of the electronic device 101. According to an
embodiment, the battery 189 may include, for example, a
primary cell which is not rechargeable, a secondary cell
which is rechargeable, or a fuel cell.

[0057] The communication module 190 may support
establishing a direct (e.g., wired) communication channel or
a wireless communication channel between the electronic
device 101 and the external electronic device (e.g., the
electronic device 102, the electronic device 104, or the
server 108) and performing communication via the estab-
lished communication channel. The communication module
190 may include one or more communication processors
that are operable independently from the processor 120 (e.g.,
the application processor (AP)) and supports a direct (e.g.,
wired) communication or a wireless communication.
According to an embodiment, the communication module
190 may include a wireless communication module 192
(e.g., a cellular communication module, a short-range wire-
less communication module, or a global navigation satellite
system (GNSS) communication module) or a wired com-
munication module 194 (e.g., a local area network (LAN)
communication module or a power line communication
(PLC) module). A corresponding one of these communica-
tion modules may communicate with the external electronic
device via the first network 198 (e.g., a short-range com-
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munication network, such as Bluetooth™, wireless-fidelity
(Wi-Fi) direct, or infrared data association (IrDA)) or the
second network 199 (e.g., a long-range communication
network, such as a cellular network, the Internet, or a
computer network (e.g., LAN or wide area network (WAN)).
These various types of communication modules may be
implemented as a single component (e.g., a single chip), or
may be implemented as multi components (e.g., multi chips)
separate from each other. The wireless communication mod-
ule 192 may identify and authenticate the electronic device
101 in a communication network, such as the first network
198 or the second network 199, using subscriber information
(e.g., international mobile subscriber identity (IMSI)) stored
in the subscriber identification module 196.

[0058] The antenna module 197 may transmit or receive a
signal or power to or from the outside (e.g., the external
electronic device) of the electronic device 101. According to
an embodiment, the antenna module 197 may include an
antenna including a radiating element including a conduc-
tive material or a conductive pattern formed in or on a
substrate (e.g., PCB). According to an embodiment, the
antenna module 197 may include a plurality of antennas. In
such a case, at least one antenna appropriate for a commu-
nication scheme used in the communication network, such
as the first network 198 or the second network 199, may be
selected, for example, by the communication module 190
(e.g., the wireless communication module 192) from the
plurality of antennas. The signal or the power may then be
transmitted or received between the communication module
190 and the external electronic device via the selected at
least one antenna. According to an embodiment, another
component (e.g., a radio frequency integrated -circuit
(RFIC)) other than the radiating element may be additionally
formed as part of the antenna module 197.

[0059] At least some of the above-described components
may be coupled mutually and communicate signals (e.g.,
commands or data) therebetween via an inter-peripheral
communication scheme (e.g., a bus, general purpose input
and output (GPIO), serial peripheral interface (SPI), or
mobile industry processor interface (MIPI)).

[0060] According to an embodiment, commands or data
may be transmitted or received between the electronic
device 101 and the external electronic device 104 via the
server 108 coupled with the second network 199. Each of the
electronic devices 102 and 104 may be a device of a same
type as, or a different type, from the electronic device 101.
According to an embodiment, all or some of operations to be
executed at the electronic device 101 may be executed at one
or more of the external electronic devices 102, 104, or 108.
For example, if the electronic device 101 should perform a
function or a service automatically, or in response to a
request from a user or another device, the electronic device
101, instead of, or in addition to, executing the function or
the service, may request the one or more external electronic
devices to perform at least part of the function or the service.
The one or more external electronic devices receiving the
request may perform the at least part of the function or the
service requested, or an additional function or an additional
service related to the request, and transfer an outcome of the
performing to the electronic device 101. The electronic
device 101 may provide the outcome, with or without further
processing of the outcome, as at least part of a reply to the
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request. To that end, a cloud computing, distributed com-
puting, or client-server computing technology may be used,
for example.

[0061] FIG. 2 is a block diagram 200 illustrating the
display device 160 according to various embodiments.
Referring to FIG. 2, the display device 160 may include a
display 210 and a display driver integrated circuit (DDI) 230
to control the display 210. The DDI 230 may include an
interface module (e.g., including interface circuitry) 231,
memory 233 (e.g., buffer memory), an image processing
module (e.g., including processing circuitry and/or execut-
able program instructions) 235, and/or a mapping module
(e.g., including processing circuitry and/or executable pro-
gram instructions) 237. The DDI 230 may receive image
information that contains image data or an image control
signal corresponding to a command to control the image
data from another component of the electronic device 101
via the interface module 231. For example, according to an
embodiment, the image information may be received from
the processor 120 (e.g., the main processor 121 (e.g., an
application processor)) or the auxiliary processor 123 (e.g.,
a graphics processing unit) operated independently from the
function of the main processor 121. The DDI 230 may
communicate, for example, with touch circuitry 150 or the
sensor module (e.g., including at least one sensor) 176 via
the interface module 231. The DDI 230 may also store at
least part of the received image information in the memory
233, for example, on a frame by frame basis. The image
processing module 235 may perform pre-processing or
post-processing (e.g., adjustment of resolution, brightness,
or size) with respect to at least part of the image data.
According to an embodiment, the pre-processing or post-
processing may be performed, for example, based at least in
part on one or more characteristics of the image data or one
or more characteristics of the display 210. The mapping
module 237 may generate a voltage value or a current value
corresponding to the image data pre-processed or post-
processed by the image processing module 235. According
to an embodiment, the generating of the voltage value or
current value may be performed, for example, based at least
in part on one or more attributes of the pixels (e.g., an array,
such as an RGB stripe or a pentile structure, of the pixels, or
the size of each subpixel). At least some pixels of the display
210 may be driven, for example, based at least in part on the
voltage value or the current value such that visual informa-
tion (e.g., a text, an image, or an icon) corresponding to the
image data may be displayed via the display 210.

[0062] According to an embodiment, the display device
160 may further include the touch circuitry 250. The touch
circuitry 250 may include a touch sensor 251 and a touch
sensor IC 253 to control the touch sensor 251. The touch
sensor IC 253 may control the touch sensor 251 to sense a
touch input or a hovering input with respect to a certain
position on the display 210. To achieve this, for example, the
touch sensor 251 may detect (e.g., measure) a change in a
signal (e.g., a voltage, a quantity of light, a resistance, or a
quantity of one or more electric charges) corresponding to
the certain position on the display 210. The touch circuitry
250 may provide input information (e.g., a position, an area,
a pressure, or a time) indicative of the touch input or the
hovering input detected via the touch sensor 251 to the
processor 120. According to an embodiment, at least part
(e.g., the touch sensor IC 253) of the touch circuitry 250 may
be formed as part of the display 210 or the DDI 230, or as
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part of another component (e.g., the auxiliary processor 123)
disposed outside the display device 160.

[0063] According to an embodiment, the display device
160 may further include at least one sensor (e.g., a finger-
print sensor, an iris sensor, a pressure sensor, or an illumi-
nance sensor) of the sensor module 176 or a control circuit
for the at least one sensor. In such a case, the at least one
sensor or the control circuit for the at least one sensor may
be embedded in one portion of a component (e.g., the
display 210, the DDI 230, or the touch circuitry 150)) of the
display device 160. For example, when the sensor module
176 embedded in the display device 160 includes a biomet-
ric sensor (e.g., a fingerprint sensor), the biometric sensor
may obtain biometric information (e.g., a fingerprint image)
corresponding to a touch input received via a portion of the
display 210. As another example, when the sensor module
176 embedded in the display device 160 includes a pressure
sensor, the pressure sensor may obtain pressure information
corresponding to a touch input received via a partial or
whole area of the display 210. According to an embodiment,
the touch sensor 251 or the sensor module 176 may be
disposed between pixels in a pixel layer of the display 210,
or over or under the pixel layer.

[0064] FIG. 3 is a diagram 300 illustrating a flat state of an
electronic device (e.g., the electronic device 101 of FIG. 1)
according to various embodiments. The electronic device
101 according to the embodiment may include a first hous-
ing structure 310, a second housing structure 320, a hinge
structure 360, and a display 330 (e.g., the display 210 of
FIG. 2).

[0065] In an embodiment, the first housing structure 310
and the second housing structure 320 may be disposed on
opposite sides with respect to a folding axis B. The first
housing structure 310 and the second housing structure 320
may be coupled through the hinge structure 360 so as to be
rotatable about the folding axis B. The first housing structure
310 and the second housing structure 320 may remain in a
flat state, or may be folded relative to each other.

[0066] In an embodiment, the display 330 may be dis-
posed in a space formed by the first housing structure 310
and the second housing structure 320. The display 330 may
remain in a flat state, or may be folded about the folding axis
B.

[0067] Inanembodiment, in a flat state, the display 330 of
the electronic device 101 may be configured in a first shape
or a second shape. For example, the first shape may include
a first screen aspect ratio (e.g., 4:3). In another example, the
second shape may include a second screen aspect ratio (e.g.,
16:9) different from the first screen aspect ratio 4:3.
[0068] In an embodiment, a camera 314 and a plurality of
sensors 315 (e.g., the sensor module 176 of FIG. 1) may be
disposed in at least one of the first housing structure 310 and
the second housing structure 320. For example, as illustrated
in FIG. 3, the camera 314 and the plurality of sensors 315
may be disposed in at least part of an upper area of the first
housing structure 310. In another example, the camera 314
and at least a part of the plurality of sensors 315 may be
disposed in at least a partial area of the first housing structure
310, and the rest of the plurality of sensors 315 may be
disposed in at least a partial area of the second housing
structure 320.

[0069] In an embodiment, the first housing structure 310
may include a first face 311 disposed to face toward a front
side of the electronic device 101 in the flat state of the
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electronic device 101, a second face 312 facing away from
the first face 311, and a first side member 313 surrounding
at least part of a space between the first face 311 and the
second face 312. The second housing 320 may include a
third face 321 disposed to face toward the front side of the
electronic device 101 in the flat state of the electronic device
101, a fourth face 322 facing away from the third surface
321, and a second side member 323 surrounding at least part
of a space between the third face 321 and the fourth face
322.

[0070] Inan embodiment, the camera 314 may be exposed
on the front side of the electronic device 101 through an
opening provided in one corner of the first housing structure
310. The camera 314 may take an image of an external
environment. The camera 314 may generate image data
corresponding to the external environment photographed.
[0071] Inan embodiment, the plurality of sensors 315 may
be exposed on the front side of the electronic device 101
through openings provided in one corner of the first housing
structure 310 and/or the second housing structure 320, or
may be disposed under at least a partial area of the display
330. The plurality of sensors 315 may include at least one of
a proximity sensor, an illuminance sensor, an iris recognition
sensor, an ultrasonic sensor, and/or an indicator. The plu-
rality of sensors 315 may sense information related to the
external environment and/or a user’s biometric information.
The plurality of sensors 315 may generate sensing data
based on the sensed information.

[0072] In an embodiment, the first housing structure 310
may include a receiver 316 disposed through at least a partial
area thereof. The receiver 316 may transmit, to the outside,
voice and/or sound corresponding to audio data received by
the electronic device 101 to enable the user to listen to the
voice and/or sound. Although not illustrated in FIG. 3, an ear
jack hole, an external speaker module, a SIM card tray, an
interface connector port, and/or at least one key button may
be additionally disposed in the first housing structure 310
and/or the second housing structure 320. According to an
embodiment a first motion sensor 340 and a magnetic body
(e.g., a magnet) 342 may be disposed in at least partial areas
of'the first housing structure 310. The first motion sensor 340
may be implemented by a combination of at least two of an
acceleration sensor, an angular velocity sensor (e.g., a gyro
sensor), and/or a terrestrial magnetism sensor. The first
motion sensor 340 may sense a pose and a gesture of the first
housing structure 310. For example, the pose of the first
housing structure 310 may be sensed based on the accelera-
tion sensor of the first motion sensor 340, and the gesture of
the first housing structure 310 may be sensed based on the
angular velocity sensor of the first motion sensor 340. The
first motion sensor 340 may generate first motion data based
on the sensed pose and gesture of the first housing structure
310. The first motion sensor 340 may transfer the generated
first motion data to a processor (e.g., the processor 120 of
FIG. 1) of the electronic device 101. The magnetic body 342
may be disposed in at least a portion of the first housing
structure 310 that is adjacent to the hinge structure 360. The
magnetic body 342 may radiate a magnetic force to the
outside. The magnetic body 342 may be used to sense a
relative positional relationship between the first housing
structure 310 and the second housing structure 320.

[0073] Inan embodiment, a second motion sensor 350 and
a magnetic force sensor 352 may be disposed in at least
partial areas of the second housing structure 320. The second
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motion sensor 350 may be implemented by a combination of
at least two of an acceleration sensor, an angular velocity
sensor, and/or a terrestrial magnetism sensor. The second
motion sensor 350 may sense a pose and a gesture of the
second housing structure 320. For example, the pose of the
second housing structure 320 may be sensed based on the
acceleration sensor of the second motion sensor 350, and the
gesture of the second housing structure 320 may be sensed
based on the angular velocity sensor of the second motion
sensor 350. The second motion sensor 350 may generate
second motion data based on the sensed pose and gesture of
the second housing structure 320. The second motion sensor
350 may transfer the generated second motion data to the
processor 120 of the electronic device 101. The magnetic
force sensor 352 may be disposed in at least a portion of the
second housing structure 320 that is adjacent to the hinge
structure 360. The magnetic force sensor 352 may sense a
magnetic force. The magnetic force sensor 352 may sense a
relative positional relationship between the first housing
structure 310 and the second housing structure 320 based on
the sensed magnetic force. For example, the magnetic force
sensor 352 may detect sensing data related to a folding angle
of the first housing structure 310 and the second housing
structure 320 based on the sensed magnetic force. The
magnetic force sensor 352 may transfer the detected sensing
data to the processor 120.

[0074] In an embodiment, the first motion sensor 340, the
second motion sensor 350, and/or the magnetic force sensor
352 may include a six-axis sensor and/or a digital Hall IC
sensor. The six-axis sensor and/or the digital Hall IC sensor
may include hardware and software. The six-axis sensor
and/or the digital Hall IC sensor may calculate raw data
related to a folding angle of the first housing structure 310
and the second housing structure 320. The raw data related
to the folding angle may be processed by a library of the
processor 120. The processor 120 may calculate the folding
angle of the first housing structure 310 and the second
housing structure 320 by processing the raw data using the
library implemented with a source code.

[0075] FIG. 4 is a diagram 400 illustrating a folded state
of the electronic device (e.g., the electronic device 101 of
FIG. 1) according to various embodiments.

[0076] In an embodiment, one or more components may
be disposed, or visually exposed, on a rear side of the
electronic device 101. For example, one or more compo-
nents or sensors including a rear camera device 372 and/or
a proximity sensor 374 may be visually exposed through the
second face 312 of the first housing structure 310. In another
example, at least part of a sub-display 370 may be visually
exposed through the second face 312 of the first housing
structure 310.

[0077] In an embodiment, a magnetic body (e.g., the
magnetic body 342 of FIG. 3) of the first housing structure
310 and a magnetic force sensor (e.g., the magnetic force
sensor 352 of FIG. 3) of the second housing structure 320
may at least partially face each other in the folded state of
the electronic device 101. The magnetic force sensor 352
may sense a change of a magnetic force radiated from the
magnetic body 342 depending on a change to a flat state
and/or a folded state.

[0078] In an embodiment, the angle and/or distance
between the first housing structure 310 and the second
housing structure 320 may vary depending on whether the
electronic device 101 is in a flat state (e.g., the state of FIG.
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3), a folded state (e.g., the state of FIG. 4), or an intermediate
state (e.g., a state between the state of FIG. 3 and the state
of FIG. 4).

[0079] FIG. 5 is a flowchart 500 illustrating an example
method for reducing degradation of a display (e.g., the
display 210 of FIG. 2) of an electronic device (e.g., the
electronic device 101 of FIG. 1) according to various
embodiments.

[0080] Inoperation 10, a processor (e.g., the processor 120
of FIG. 1) of the electronic device 101 according to the
embodiment may determine whether the display 210 is in a
low-power display mode. The processor 120 may determine
whether the display 210 is in a low-power display mode for
displaying an always on display (AOD) screen.

[0081] In an embodiment, the AOD screen may be a
screen that consistently displays information, such as time,
date, battery level, and notification, on the display 210 with
low power in the state in which a screen of the display 210
is turned off. While the AOD screen is displayed, a user of
the electronic device 101 may identify information, such as
time, date, battery level, and notification, without turning on
the screen of the display 210.

[0082] In an embodiment, when it is determined that the
display 210 is in the low-power display mode (operation
10—Yes), the processor 120 may proceed to operation 20.
When it is determined that the display 210 is in a general
mode in which the screen is turned on (operation 20—No),
the processor 120 may display a screen on the display 210
without proceeding to operation 20.

[0083] Inoperation 20, the processor 120 of the electronic
device 101 according to the embodiment may identify
content of a first screen displayed on the display 210. For
example, when the display 210 displays the AOD screen, the
processor 120 may identify the type and/or characteristics of
content displayed on the AOD screen.

[0084] In operation 30, the processor 120 of the electronic
device 101 according to the embodiment may detect a
folding angle of the display 210. The processor 120 may
receive first motion data and second motion data from a first
motion sensor (e.g., the first motion sensor 340 of FIG. 3)
and a second motion sensor (e.g., the second motion sensor
350 of FIG. 3). The processor 120 may receive sensing data
related to a folding angle of the first housing structure 310
and the second housing structure 320 from a magnetic force
sensor (e.g., the magnetic force sensor 352 of FIG. 3). The
processor 120 may detect the folding angle of the display
210 based on the first motion data, the second motion data,
and/or the sensing data received. The processor 120 may
determine whether the folding angle of the display 210 is
changed, by detecting the folding angle of the display 210
every specified period.

[0085] In operation 40, the processor 120 of the electronic
device 101 according to the embodiment may generate a
second screen by reorganizing the first screen based on the
folding angle. To reduce degradation and/or burn-in of the
display 210, the processor 120 may reorganize the content of
the first screen to generate the second screen that causes
degradation and/or burn-in of the display 210 to a lower
degree than the first screen.

[0086] In an embodiment, the processor 120 may change
the brightness, color, position, arrangement relationship,
and/or size of the content of the first screen while maintain-
ing the type and/or contents of the content of the first screen.
For example, the processor 120 may change the font of text
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included in the AOD screen, may shift graphic content of the
AOD screen by a specified gap, or may divide the graphic
content and the text of the AOD screen from each other.
[0087] In an embodiment, the processor 120 may sense
operating characteristics of the display 210 that vary
depending on the folding angle of the display 210. For
example, the processor 120 may sense the pixel per inch
(ppi), dots per inch (dpi), brightness, resolution, and/or
power consumption of the display 210 that vary depending
on the folding angle of the display 210. The processor 120
may generate the second screen by changing display char-
acteristics of the display 210 depending on the operating
characteristics of the display 210.

[0088] In operation 50, the processor 120 of the electronic
device 101 according to the embodiment may display the
second screen on the display 210. The processor 120, when
displaying the AOD screen, may reduce degradation and/or
burn-in of the display 210 by displaying the second screen
that contains content including substantially the same type
and/or contents as the first screen and causes degradation
and/or burn-in of the display 210 to a lower degree than the
first screen. The second screen may be a screen obtained by
changing the brightness, color, position, arrangement rela-
tionship, and/or size of the content of the first screen while
maintaining the type and/or contents of the content of the
first screen. The second screen may be a screen obtained by
changing the average brightness and/or the maximum
brightness to a specified threshold brightness value or less.
The second screen may be a screen obtained by changing the
size of the content of the AOD screen to a specified threshold
value or less.

[0089] Inan embodiment, the processor 120 may calculate
the brightness, color, position, arrangement relationship,
and/or size of the content of the first screen and may display
the second screen obtained by changing the first screen,
when it is determined that the degree to which the first
screen causes degradation and/or burn-in is higher than or
equal to a specified degree. For example, the processor 120
may change the font of the text included in the AOD screen
to a thin font, may shift the gap between graphic content
items of the AOD screen by a specified gap, or may divide
and display the graphic content and the text of the AOD
screen.

[0090] FIG. 6 is a diagram 600 illustrating a low-power
display mode of the display 210 of the electronic device 101
according to various embodiments.

[0091] In an embodiment, a processor (e.g., the processor
120 of FIG. 1) of the electronic device 101 may support an
active state or a wake-up state in which a user is able to
intensively use functions of the electronic device 101 and an
inactive state or a sleep state in which the processor waits for
the user to use the electronic device 101.

[0092] In an embodiment, in the active state or the wake-
up state, the processor 120 may perform control such that a
plurality of hardware modules and/or software modules
included in the electronic device 101 operate in a general
mode. The processor 120 may control a power management
module (e.g., the power management module 188 of FIG. 1)
such that the plurality of hardware modules and/or software
modules receive rated power from a battery (e.g., the battery
189 of FIG. 1) in the general mode. In the general mode, the
plurality of hardware modules and/or software modules may
perform functions without limitations. For example, in the
active state or the wake-up state, the processor 120 may
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perform control such that the display 210 receives rated
power and is turned on to display an execution screen of an
application (e.g., the application 146 of FIG. 1) or to receive
a touch input of the user while maintaining a specified
sensitivity.

[0093] Inan embodiment, in the inactive state or the sleep
state, the processor 120 may perform control such that the
plurality of hardware modules and/or software modules
included in the electronic device 101 operate in a low-power
mode. The processor 120 may control the power manage-
ment module 188 such that the plurality of hardware mod-
ules and/or software modules receive minimum power from
the battery 189 in the low-power mode. In the low-power
mode, the plurality of hardware modules and/or software
modules may be deactivated, or may perform only specified
limited functions. In the inactive state or the sleep state, the
processor 120 may control the plurality of hardware mod-
ules and/or software modules such that the plurality of
hardware modules and/or software modules perform only
the limited functions. In the inactive state or the sleep state,
by suppressing information processing or arithmetic opera-
tion of the plurality of hardware modules and/or software
modules, the power consumptions of the plurality of hard-
ware modules and/or software modules may be decreased,
and the amount of time that the battery 189 is used may be
increased. According to an embodiment, the processor 120
may control a display driver IC (e.g., the display driver IC
230 of FIG. 2) such that the display 210 operates in an
inactive state or a sleep state in the low-power mode (or,
operates in the low-power display mode). For example, the
processor 120 may control the display driver IC 230 such
that the display 210 outputs content, such as text and/or an
image representing a digital clock, a date, and/or a battery
state, on a first area 611 of the display 210 in the inactive
state or the sleep state. In another example, the processor
120 may control the display driver IC 230 such that the
display 210 outputs various types of graphic user interface
(GUI) objects, such as icons, on a second area 612 of the
display 210. The text, the image, and/or the GUI objects
included in the first area 611 and the second area 612 may
be included in an AOD screen.

[0094] In an embodiment, the text, the image, and/or the
GUI objects included in the first area 611 and the second
area 612 of the display 210 of the electronic device 101 that
operates in the inactive state or the sleep state may be
displayed in a specified first color (e.g., white). Pixels
displaying the text, the image, and/or the GUI objects
included in the first area 611 and the second area 612 may
emit light in the first color. A background area other than the
first area 611 and the second area 612 may be set to a second
color (e.g., black). Pixels disposed in the background area
may be configured to have the second color. For example,
when the display 210 includes an organic light emitting
diode (OLED) panel, the pixels disposed in the background
area may be turned off.

[0095] According to an embodiment, the text, the image,
and/or the GUI objects included in the first area 611 and the
second area 612 of the display 210 may move upward and
downward and/or leftward and rightward. The AOD screen
may periodically or aperiodically move. In the case of
moving the AOD screen, degradation and/or burn-in of the
pixels displaying the text, the image, and/or the GUI objects
in the first area 611 and the second area 612 may be reduced.
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[0096] According to an embodiment, the display 210,
while operating in the inactive state or the sleep state (or,
operating in the low-power display mode), may sense a
touch input of the user to the GUI objects included in the
second area 612 while consuming minimum power. The
processor 120 may switch the display 210 to the active state
or the wake-up state when the touch input of the user to the
GUI objects included in the second area 612 is sensed.
[0097] In an embodiment, the AOD screen may include a
first object including text and/or an image that represents a
clock, a date, and/or a battery state and a second object
including notification received by the electronic device 101
or transferred to the user by the electronic device 101. The
first object may be displayed on the first area 611. For
example, the first object may be content such as the text
and/or the image that represents the digital clock, the date,
and/or the battery state displayed on the first area 611. The
second object may be displayed on the second area 612. For
example, the second object may be various types of GUI
objects such as icons.

[0098] In an embodiment, the processor 120 may be
configured to determine whether an event for switching the
processor 120 to the sleep state occurs. The processor 120
may determine whether an event for a transition to the
low-power display mode occurs. For example, when the
low-power display mode is activated, the electronic device
101 may execute the low-power display mode as the pro-
cessor 120 is switched to the sleep state. Accordingly, in
FIG. 5, operation 10 of determining whether the display 210
is in the low-power display mode may include the operation
of determining, by the processor 120 of the electronic device
101, whether the event for switching the processor 120 to the
sleep state occurs.

[0099] FIG. 7A is a diagram 700 illustrating example first
content 710, 720, and 730 of a first screen displayed on the
display 210 in a low-power display mode according to
various embodiments.

[0100] In an embodiment, a processor (e.g., the processor
120 of FIG. 1) of an electronic device (e.g., the electronic
device 101 of FIG. 1) may be configured to identify a list of
running applications (e.g., the application 146 of FIG. 1).
The processor 120 may identify the type and/or form of the
first content 710, 720, and 730 displayed on the display 210
depending on the execution of the application 146. The
processor 120 may identify the list of applications 146 when
an event for a transition to the low-power display mode
occurs. In FIG. 5, operation 20 of identifying the content of
the first screen displayed on the display 210 may include the
operation of identifying, by the processor 120 of the elec-
tronic device 101, the list of running applications.

[0101] In an embodiment, the processor 120 may display
an AOD screen including the first content 710, 720, and 730
when the display 210 of the electronic device 101 faces a
portrait orientation. The first content 710, 720, 730 may be
content displayed to correspond to viewing in the portrait
orientation. When the display 210 of the electronic device
101 faces the portrait orientation, the processor 120 may
determine that the electronic device 101 is placed in the
portrait orientation and therefore a user visually recognizes
the display 210 in the portrait orientation.

[0102] In an embodiment, the first content 710, 720, and
730 of the AOD screen displayed on the display 210 may
have various types and/or forms. For example, as illustrated
in FIG. 7A, the first content 710, 720, and 730 of the AOD
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screen displayed on the display 210 may include a date and
a battery level 710, a digital clock 720, and at least one
notification icon 730. For example, the at least one notifi-
cation icon 730 may include an icon for notifying of the
number of missed calls and/or an icon for notifying of the
number of received messages. In another example, the
content of the AOD screen may include an analog clock, a
world clock, a calendar, wallpaper, and/or an image. The
processor 120 may receive, from a display driver IC (e.g.,
the display driver IC 230 of FIG. 2), information about the
type, contents, and/or form of the first content 710, 720, and
730 of the AOD screen displayed on the display 210.
[0103] FIG. 7B is a diagram 750 illustrating second con-
tent 760, 770, 780, and 790 of a first screen displayed on the
display 210 in a low-power display mode according to
various embodiments.

[0104] In an embodiment, the processor 120 may display
an AOD screen including the second content 760, 770, 780,
and 790 when the display 210 of the electronic device 101
faces a landscape orientation. The second content 760, 770,
780, and 790 may be content displayed to correspond to
viewing in the landscape orientation. When the display 210
of the electronic device 101 faces the landscape orientation,
the processor 120 may determine that the electronic device
101 is placed in the landscape orientation and therefore a
user visually recognizes the display 210 in the landscape
orientation.

[0105] In an embodiment, the second content 760, 770,
780, and 790 of the AOD screen displayed on the display
210 may have various types and/or forms. For example, as
illustrated in FIG. 7B, the second content 760, 770, 780, and
790 of the AOD screen displayed on the display 210 may
include an analog clock 760, a date and a battery level 770,
at least one notification icon 780, and a fingerprint recog-
nition icon 790. In another example, content of the AOD
screen may include a digital clock, a world clock, a calendar,
wallpaper, and/or an image. The processor 120 may receive,
from the display driver IC 230, information about the type,
contents, and/or form of the second content 760, 770, 780,
and 790 of the AOD screen displayed on the display 210.
[0106] FIG. 8 is a block diagram 800 illustrating compo-
nents for detecting a folding angle of the display 210 of an
electronic device (e.g., the electronic device 101 of FIG. 1)
according to various embodiments. The electronic device
101 according to the embodiment may include a sensor
module (e.g., including at least one sensor) 176, a processor
(e.g., including processing circuitry) 120, a display driver
integrated circuit (DDI) 230 (e.g., the display driver IC 230
of FIG. 2), the display 210, and a memory 130.

[0107] In an embodiment, the sensor module 176 may
include at least one sensor and detect sensing data related to
a folding angle of the display 210 that is an angle formed by
opposite side portions of the display 210 at a folded portion
when the display 210 is folded. For example, the sensor
module 176 may obtain the sensing data from at least one of
a motion sensor or a magnetic force sensor. The sensor
module 176 may transfer the obtained sensing data to the
processor 120. The processor 120 may include various
processing circuitry and calculate the folding angle of the
display 210 based on the sensing data. The processor 120
may periodically obtain the sensing data from at least one of
the motion sensor or the magnetic force sensor included in
the sensor module 176. The processor 120 may periodically
determine whether the folding angle of the display 210 is
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changed, based on the sensing data. In FIG. 5, operation 30
of detecting the folding angle of the display 210 may include
the operation of periodically obtaining, by the processor
120, the sensing data using the sensor module 176 including
the motion sensor and/or the magnetic force sensor.

[0108] In an embodiment, based on a change of the
sensing data, the processor 120 may calculate a change in
the form of content displayed on the display 210 depending
on a change of the folding angle. The processor 120 may
calculate how the form of the content displayed to a user on
the display 210 is changed when the folding angle is
changed. In FIG. 5, operation 30 of detecting the folding
angle of the display 210 may include the operation of
calculating, by the processor 120, a change in the form of the
content displayed on the display 210 in response to a change
of the folding angle.

[0109] In an embodiment, the processor 120 may sense
whether the electronic device 101 is in a flat state, a folded
state, and/or an intermediate state, based on the sensing data.
The processor 120 may sense whether the electronic device
101 is changed from one of the flat state, the folded state,
and/or the intermediate state to another state. When a change
in the state of the electronic device 101 is identified, the
processor 120 may transfer information about a display area
corresponding to a changed state of the electronic device
101 to an application (e.g., the application 146 of FIG. 1).
[0110] In an embodiment, when a change in the state of the
electronic device 101 is identified based on the sensing data,
the processor 120 may transfer information about a display
area of the display 210 corresponding to a changed state of
the electronic device 101 to an application 146, for which
continuity is set, among the running applications 146. The
processor 120 may compare first display area information of
the display 210 depending on the previous state of the
electronic device 101 and second display area information of
the display 210 depending on the changed state of the
electronic device 101. For example, when the state of the
electronic device 101 is changed, the resolution of the
content displayed on the display 210 may be changed. To
notify of the change of the resolution based on the sensing
data, the processor 120 may include information about the
resolution of the content displayed on the display 210 in the
first display area information and the second display area
information and may store the information in the memory
130.

[0111] FIG. 9 is a block diagram 900 illustrating compo-
nents for detecting a folding angle of a display (e.g., the
display 210 of FIG. 2) of an electronic device (e.g., the
electronic device 101 of FIG. 1) according to various
embodiments. The electronic device 101 according to the
embodiment may include an angle sensor 911, a distance
sensor 912, a gyro sensor 913, an input framework 920, and
a folding angle change event controller 930.

[0112] In an embodiment, the angle sensor 911, the dis-
tance sensor 912, and the gyro sensor 913 may obtain
sensing data related to the folding angle of the electronic
device 101, the distance between a first housing structure
(e.g., the first housing structure 310 of FIG. 3) and a second
housing structure (e.g., the second housing structure 320 of
FIG. 3), and the direction that the display (e.g., the display
210 of FIG. 2) faces. The angle sensor 911, the distance
sensor 912, and the gyro sensor 913 may be connected with
the input framework 920 through a sensor driver (not
illustrated). The sensor driver (not illustrated) may be a
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software module for controlling the angle sensor 911, the
distance sensor 912, and the gyro sensor 913. The angle
sensor 911, the distance sensor 912, and the gyro sensor 913
may transfer the sensing data to the input framework 920.

[0113] In an embodiment, the input framework 920 may
receive, from the angle sensor 911, the distance sensor 912,
and the gyro sensor 913, the sensing data for measuring a flat
state and/or a folded state of the electronic device 101. The
input framework 920 may determine the flat state and/or the
folded state of the electronic device 101, based on the
sensing data. The input framework 920 may transfer infor-
mation related to the state of the electronic device 101 to the
folding angle change event controller 930. For example, the
input framework 920 may transmit, to the folding angle
change event controller 930, a first signal notifying that the
electronic device 101 is in the flat state. In another example,
the input framework 920 may transmit, to the folding angle
change event controller 930, a second signal notifying that
the electronic device 101 is in the folded state.

[0114] In an embodiment, the folding angle change event
controller 930 may receive an event related to a change of
the flat state and/or the folded state of the electronic device
10. The folding angle change event controller 930 may
control turn-on and/or turn-off of the display 210 and a
sub-display (e.g., the sub-display 370 of FIG. 4).

[0115] In an embodiment, the folding angle change event
controller 930 may perform activation and/or deactivation of
the display 210 and activation and/or deactivation of the
sub-display 370, based on the state of the currently running
application (e.g., the application 146 of FIG. 1), the policy
stored in advance in a memory (e.g., the memory 130 of
FIG. 1) to correspond to a state change of the electronic
device 101, and/or the activation or deactivation permission
state of the display 210.

[0116] FIG. 10 is a diagram 1000 illustrating example
change of a folding angle of a display (e.g., the display 210
of FIG. 2) of an electronic device (e.g., the electronic device
101 of FIG. 1) according to various embodiments.

[0117] In an embodiment, the first housing structure 310
and the second housing structure 320 of the electronic
device 101 may be folded using the hinge structure 360 so
as to face each other. The first housing structure 310 and the
second housing structure 320 may have various folding
angles, such as a first folding angle 61, a second folding
angle 02, a third folding angle 63, and a fourth folding angle
04, with respect to the hinge structure 360. The first folding
angle 01, the second folding angle 62, the third folding angle
03, and the fourth folding angle 64 may be angles not less
than 0 degrees and not more than 180 degrees. For example,
the first folding angle 61 may be about 45 degrees, the
second folding angle 62 may be about 75 degrees, the third
folding angle 63 may be about 120 degrees, and the fourth
folding angle 64 may be about 150 degrees. The first folding
angle 01, the second folding angle 62, the third folding angle
03, and the fourth folding angle 64 may represent a case
where the electronic device 101 is in an intermediate state.
When the folding angle is 0 degrees, the electronic device
101 may be in a folded state, and when the folding angle is
180 degrees, the electronic device 101 may be in a flat state.
As the first housing structure 310 and the second housing
structure 320 of the electronic device 101 are folded and
unfolded, the display 210 may be folded and unfolded. The
folding angle formed by the first housing structure 310 and
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the second housing structure 320 may be substantially the
same as the folding angle of the display 210.

[0118] In an embodiment, as the folding angle of the
display 210 is changed, the electronic device 101 may
change an AOD screen displayed on the display 210. In an
embodiment, to reduce degradation and/or burn-in of the
display 210, the electronic device 101, when changing the
AOD screen of the display 210, may change the AOD screen
to an AOD screen that causes degradation and/or burn-in of
the display 210 to a small degree.

[0119] In an embodiment, the display 210 of the electronic
device 101 may have a foldable form-factor structure that is
connected with the inside and displayed outside. The display
210 having a foldable form-factor structure may display the
AOD screen through a portion other than portions folded
while facing each other. For example, the display 210 having
a foldable form-factor structure may display the AOD screen
through an area exposed to the outside when the electronic
device 101 is in a folded state. To reduce a phenomenon in
which degradation and/or burn-in occurs in the display 210
that displays the AOD screen for a long period of time, a
processor (e.g., the processor 120 of FIG. 1) may change
display characteristics of the display 210 when the folding
angle of the display 210 is changed.

[0120] FIG. 11 is a block diagram 1100 illustrating com-
ponents for reducing degradation of the display 210 of an
electronic device (e.g., the electronic device 101 of FIG. 1)
according to various embodiments. The electronic device
101 according to the embodiment may include hardware
1110, a kernel 1120, a library 1130, a framework 1140, and
an application 146.

[0121] In an embodiment, the hardware 1110 may include
a sensor module (e.g., the sensor module 176 of FIG. 1) and
the display 210. In an embodiment, the electronic device 101
may identify a state change of the electronic device 101
based on the sensor module 176. In an embodiment, the
electronic device 101 may display, on the display 210, an
AOD screen obtained by reorganizing content.

[0122] In an embodiment, the kernel 1120 may include a
state management module 1121 and a DDI 230. In an
embodiment, the state management module 1121 may iden-
tify a state change of the electronic device 101 based on the
sensor module 176. In an embodiment, the electronic device
101 may display a screen on the display 210 using the DDI
230.

[0123] In an embodiment, when a state change of the
electronic device 101 is identified through the sensor module
176, the state management module 1121 may activate at
least part of a display area of the display 210. For example,
the state management module 1121 may activate at least part
of the display area of the display 210 by transmitting an
activation signal to the DDI 230.

[0124] In an embodiment, the state management module
1121 may activate at least part of the display area of the
display 210, based on a change of the state of the electronic
device 101 and/or a change of the folding angle. For
example, when the electronic device 101 is changed from a
folded state to a flat state or the size of the folding angle is
increased, the state management module 1121 may activate
a display area (e.g., a first display area) of the display 210
that corresponds to the flat state. In another example, when
the electronic device 101 is changed from a flat state to a
folded state or the size of the folding angle is decreased, the
state management module 1121 may activate a display area
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(e.g., a second display area) of the display 210 that corre-
sponds to the folded state. The state management module
1121 may manage a folded state of the display 210 such as
in-folding and/or out-folding.

[0125] In an embodiment, the state management module
1121 may calculate the folding angle of the display 210
based on sensing data received from the sensor module 176.
The state management module 1121 may transfer the cal-
culated folding angle of the display 210 to a window
manager 1142 and/or a burn-in prevention/reduction man-
agement module 1143 (as used herein, the terms “prevent”
or “prevention” may refer to preventing and/or reducing). In
a general operating state, the state management module 1121
may transfer the folding angle of the display 210 to the
burn-in prevention module 1143 through the window man-
ager 1142. To minimize and/or reduce current consumption
or adjust an AOD in a sleep state, the state management
module 1121 may directly transfer the folding angle of the
display 210 to the burn-in prevention module 1143 except
through the window manager 1142.

[0126] In an embodiment, the library 1130 may include a
layer synthesis unit 1131. The layer synthesis unit 1131 may
synthesize a plurality of layers including content to be
displayed on the display 210. For example, the layer syn-
thesis unit 1131 may be a surface flinger. The layer synthesis
unit 1131 may provide, to the DDI 230, data representing the
plurality of layers synthesized.

[0127] In an embodiment, the framework 1140 may
include a drawing manager 1141, the window manager 1142,
and the burn-in prevention management module 1143. The
burn-in prevention management module 1143 may be
included in a processor (e.g., the processor 120 of FIG. 1).
The burn-in prevention management module 1143 may be
included in the window manager 1142.

[0128] Inan embodiment, the drawing manager 1141 may
draw at least one layer based on the resolution of the display
area of the display 210. The drawing manager 1141 may be
a program such as View™. The drawing manager 1141 may
draw a screen by the application 146, based on the resolution
of the second display area of the display 210.

[0129] In an embodiment, when a state change of the
electronic device 101 is identified through the state man-
agement module 1121, the window manager 1142 may
transfer information about a display area corresponding to a
changed state of the electronic device 101 to the burn-in
prevention management module 1143. For example, when a
change of a folded state of the electronic device 101 is
identified, the window manager 1142 may transfer informa-
tion about a display area corresponding to a changed folded
state of the electronic device 101 to the burn-in prevention
management module 1143.

[0130] Inan embodiment, the burn-in prevention manage-
ment module 1143 may receive, through the state manage-
ment module 1121 and/or the window manager 1142, infor-
mation that a folded state of the electronic device 101 is
changed. In a general operating state, the burn-in prevention
management module 1143 may receive, from the window
manager 1142, information that a folded state of the elec-
tronic device 101 is changed. To minimize and/or reduce
current consumption or adjust an AOD in a sleep state, the
burn-in prevention management module 1143 may receive,
from the state management module 1121, information that a
folded state of the electronic device 101 is changed. Based
on the folding angle of the electronic device 101, the burn-in
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prevention management module 1143 may reorganize the
content of the AOD screen to reduce a degree of degradation
and/or burn-in of the display 210. For example, based on the
folding angle of the display 210, the burn-in prevention
management module 1143 may reorganize an AOD screen
related to a first application 1151 running to display an AOD
screen. The burn-in prevention management module 1143
may inform the running first application 1151 of a change of
the folding angle of the display 210 to reorganize the AOD
screen. The burn-in prevention management module 1143
may change display characteristics of the display 210 based
on the folding angle, may analyze a physical property of the
display 210, and may determine whether a degree of burn-in
of the display 210 is less than or equal to a threshold value.
[0131] Inan embodiment, the application 146 may include
the running first application 1151. The first application 1151
may draw at least one layer based on the resolution of the
display area of the display 210. The screen of the first
application 1151 may be a screen for displaying the AOD
screen. At least one layer may be an AOD screen executed
in the first application 1151. For example, the first applica-
tion 1151 may draw at least one layer corresponding to the
resolution of the display area of the display 210 using the
drawing manager 1141 such as View™. Accordingly, the
first application 1151 may draw the AOD screen.

[0132] FIG. 12 is a flowchart 1200 illustrating an example
method for generating a second screen based on a folding
angle of a display (e.g., the display 210 of FIG. 2) of an
electronic device (e.g., the electronic device 101 of FIG. 1)
according to various embodiments.

[0133] In operation 1210, a processor (e.g., the processor
120 of FIG. 1) and/or a burn-in prevention management
module (e.g., the burn-in prevention management module
1143 of FIG. 11) of the electronic device 101 according to
the embodiment may analyze display characteristics of the
display 210 based on the folding angle. The processor 120
and/or the burn-in prevention management module 1143
may analyze display characteristics or display properties of
the display 210, such as brightness and font, based on the
folding angle of the electronic device 101. Operation 1210
may be included in operation 40 of generating the second
screen by reorganizing the first screen.

[0134] In operation 1220, the processor 120 and/or the
burn-in prevention management module 1143 of the elec-
tronic device 101 according to the embodiment may analyze
a physical property of the display 210. The processor 120
and/or the burn-in prevention management module 1143
may analyze and/or predict a physical property such as
hardware physical property information of the display 210
for suppression of degradation and/or burn-in of the display
210. Operation 1220 may be included in operation 40 of
generating the second screen by reorganizing the first screen.
[0135] In operation 1230, the processor 120 and/or the
burn-in prevention management module 1143 of the elec-
tronic device 101 according to the embodiment may deter-
mine whether a degree of burn-in of the display 210 is less
than or equal to a threshold value. The processor 120 and/or
the burn-in prevention management module 1143 may pre-
dict a degree of burn-in due to an AOD screen displayed on
the display 210 depending on display characteristics of the
AOD screen. The processor 120 and/or the burn-in preven-
tion management module 1143 may predict burn-in pass or
burn-in fail depending on the predicted degree of burn-in.
The burn-in pass may be a test result when the degree of
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burn-in predicted to be caused by the AOD screen displayed
on the display 210 is less than or equal to the specified
threshold value. The burn-in fail may be a test result when
the degree of burn-in predicted to be caused by the AOD
screen displayed on the display 210 exceeds the specified
threshold value. When the degree of burn-in of the display
210 is less than or equal to the threshold value (operation
1230—YES), the processor 120 and/or the burn-in preven-
tion management module 1143 may determine the burn-in
pass and may proceed to operation 1240. When the degree
of burn-in of the display 210 exceeds the threshold value
(operation 1230—NO), the processor 120 and/or the burn-in
prevention management module 1143 may determine the
burn-in fail and may return to operation 1210. Operation
1230 may be included in operation 40 of generating the
second screen by reorganizing the first screen.

[0136] In operation 1240, the processor 120 and/or the
burn-in prevention management module 1143 of the elec-
tronic device 101 according to the embodiment may gener-
ate the second screen by changing the display characteris-
tics. When determining to generate the second screen that
causes a degree of burn-in less than or equal to the threshold
value, the processor 120 and/or the burn-in prevention
management module 1143 may generate the second screen
by changing the display characteristics in response to the
burn-in pass test result. For example, the processor 120 may
generate the second screen by reducing the size of content on
the first screen at a predetermined ratio. In another example,
the processor 120 may generate the second screen by hiding
at least a part of a plurality of content items such as a clock,
a battery, a date, and notification displayed on the first
screen. In another example, the processor 120 may generate
the second screen by dividing and relocating content dis-
played on the first screen. Operation 1240 may be included
in operation 40 of generating the second screen by reorga-
nizing the first screen.

[0137] FIG. 13 is a diagram 1300 illustrating a drawing
area 1310 and a movement area 1320 of the display 210 of
an electronic device (e.g., the electronic device 101 of FIG.
1) according to various embodiments.

[0138] In an embodiment, the drawing area 1310 may be
an area where the display 210 displays content included in
an AOD screen when displaying the AOD screen. The
drawing area 1310 may have a first length D1 in a first
direction (e.g., the horizontal direction or the X-axis direc-
tion). The first length D1 may be not less than about 250 dot
point (dp) and not more than about 300 dp. The drawing area
1310 may have a second length D2 in a second direction
(e.g., the vertical direction or the Y-axis direction). The
second length D2 may be not less than about 300 dp and not
more than about 350 dp.

[0139] In an embodiment, the movement area 1320 may
be an area in which the display 210 is able to move the
content included in the AOD screen when displaying the
AOD screen. The movement area 1320 may have a third
length D3 in the first direction. The third length D3 may be
not less than about 300 dp and not more than about 320 dp.
The movement area 1320 may have a fourth length D4 in the
second direction. The fourth length D4 may be not less than
about 400 dp and not more than about 500 dp.

[0140] In an embodiment, the movement area 1320 may
include the drawing area 1310. The area of the movement
area 1320 may be greater than the area of the drawing area
1310. The movement area 1320 may be longer than the
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drawing area 1310 in the second direction by a fifth length
D5. The movement area 1320 may be longer than the
drawing area 1310 in the first direction by a sixth length D6.

[0141] In an embodiment, the movement area 1320 may
be set as a partial area of the display 210. The movement
area 1320 may be an area spaced apart inward from an edge
of the display 210 in the first direction by a seventh length
D7. The seventh length D7 may be not less than about 20 dp
and not more than about 30 dp.

[0142] In an embodiment, the drawing area 1310 may
periodically or aperiodically move within the movement
area 1320 by a specified distance. Degradation and/or burn-
in of the display 210 may be reduced by moving the drawing
area 1310 within the movement area 1320.

[0143] In an embodiment, a processor (e.g., the processor
120 of FIG. 1) of the electronic device 101 may be config-
ured to change display characteristics of the display 210
based on a folding angle. For example, the processor 120
may variably set the drawing area 1310 and the movement
area 1320 depending on the folding angle and the structure
of the display 210 in a foldable form-factor form when the
display 210 displays the AOD screen. The processor 120
may change display characteristics of the AOD screen
depending on characteristics of the display 210 that variably
change to reduce degradation and/or burn-in of the display
210. The display characteristics of the AOD screen may
include the brightness of content of the AOD screen, the text
font of the content of the AOD screen, the size of the content
of the AOD screen, and the position information of the
content of the AOD screen. For example, in the case of
displaying a second screen by changing the text font of the
content of the AOD screen, which is a first screen, from a
Gothic font or a boldface font to a thin font, degradation
and/or burn-in of the display 210 may be reduced, as
compared with when text such as a Gothic font or a boldface
font is displayed.

[0144] FIG. 14 is a diagram 1400 illustrating a half fold
mode 1410 and 1420 of the electronic device 101 according
to various embodiments.

[0145] In an embodiment, the electronic device 101 may
be folded in half about a folding axis B in the half fold mode
1410 and 1420. The half fold mode 1410 and 1420 may be
a structure in which the display 210 is folded in half in an
in-folding manner. In the half fold mode 1410 and 1420, the
display 210 may be folded such that a first arca 1411 and a
second area 1412 face each other.

[0146] In an embodiment, the electronic device 101 may
display an AOD screen 1421 on the first area 1411. Based on
a folding angle, a processor (e.g., the processor 120 of FIG.
1) of the electronic device 101 may reorganize the AOD
screen 1421 for reducing degradation and/or burn-in of the
display 210. The processor 120 may newly organize a screen
associated with an application 146 executing the AOD
screen 1421, based on the folding angle of the display 210
and may display the screen on the display 210. For example,
in the half fold mode 1410 and 1420, the processor 120 may
move the AOD screen 1421 to the first area 1411 such that
the AOD screen 1421 does not overlap the folding axis B.

[0147] FIG. 15 is a block diagram 1500 illustrating com-
ponents for controlling a display (e.g., the display 210 of
FIG. 2) of an electronic device (e.g., the electronic device
101 of FIG. 1) in a low-power display mode according to
various embodiments. The electronic device 101 according

Feb. 10, 2022

to the embodiment may include a display device 160, a
kernel 1120, a framework 1140, and applications 146.
[0148] In an embodiment, programs of the electronic
device 101 may include an operating system (OS) that
controls resources related to the electronic device 101,
and/or the various applications 146 driven on the operating
system. For example, the operating system may include
Android™, iOS™, Windows™, Symbian™, Tizen™, or
Bath™. At least some of the programs may be preloaded on
the electronic device in the manufacture, or may be down-
loaded or updated from an external electronic device or a
server in a use environment of a user.

[0149] In an embodiment, the applications 146 may
include a system application 1541 and a low-power display
application 1542. For example, the low-power display appli-
cation 1542 may be an application that displays an AOD
screen. When the operating mode of the display 210 of the
electronic device 101 is switched to the low-power display
mode, the low-power display application 1542 may generate
content to be displayed through the display device 160 while
the display 210 operates in the low-power display mode.
[0150] In an embodiment, when a notification event
occurs while the electronic device 101 operates in the
low-power display mode, the low-power display application
1542 may perform control to generate content corresponding
to the notification event. For example, the low-power dis-
play application 1542 may control a DDI 230 to display the
content on the display 210 based on the operating mode of
the display 210 of the electronic device 101.

[0151] In an embodiment, the framework 1140 may pro-
vide various functions to the applications 146 such that the
applications 146 use functions or information provided by
one or more resources of the electronic device 101. For
example, the framework 1140 may include a window man-
ager 1142, a power manager 1531, and/or a low-power
display manager 1532. The framework 1140 may dynami-
cally remove some of the existing components, or may add
new components.

[0152] In an embodiment, the window manager 1142 may
manage a GUI resource that is used on a screen. For
example, the window manager 1142 may generate a window
corresponding to content to be displayed on the display 210,
using display information generated through at least one
view.

[0153] In an embodiment, the power manager 1531 may
manage the capacity, temperature, and/or power of a battery
(e.g., the battery 189 of FIG. 1) and may determine or
provide power information required for operation of the
electronic device 101 using information associated with the
battery 189. The power manager 1531 may supply power
corresponding to the operating mode or the power consump-
tion level of the display 210 of the electronic device 101,
based on control of the low-power display application 1542.
[0154] Inan embodiment, the low-power display manager
1532 may provide state information of the electronic device
101 to the low-power display application 1542. The low-
power display manager 1532 may control the brightness of
the display 210 based on the power consumption level of the
electronic device 101.

[0155] Inan embodiment, the low-power display manager
1532 may learn and/or analyze physical properties of the
display 210. The physical properties of the display 210 may
have values specified when the display 210 is manufactured.
The low-power display manager 1532 may generate initial
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learning data by learning physical characteristics of the
display 210. The low-power display manager 1532 may
update the learning data by consistently analyzing the physi-
cal properties that dynamically vary depending on the use of
the display 210. The updated learning data may include the
folding angle of the display 210, the size of the display 210,
and hardware physical property information of the display
210. The low-power display manager 1532 may predict a
result value for a degree of degradation and/or burn-in of the
display 210 by analyzing the updated learning data. The
low-power display manager 1532 may generate a predictive
model for the degree of degradation and/or burn-in of the
display 210.

[0156] In an embodiment, the kernel 1120 may control,
allocate, and/or retrieve system resources of the electronic
device 101. The kernel 1120 may include a driver 1510 and
an interface 1520.

[0157] In an embodiment, the driver 1510 may drive at
least one hardware device of the electronic device 101. The
driver 1510 may include a first driver 1511 and a second
driver 1512. For example, the first driver 1511 may be
referred to as a general display driver, and the second driver
1512 may be referred to as a display control driver.

[0158] In an embodiment, the first driver 1511 may store,
in a memory 233 of the display device 160, content data
received through a low-power display mode interface 1521
included in the interface 1520. The first driver 1511 may
determine the content data received through the low-power
display mode interface 1521 to be content data for display-
ing the AOD screen during the low-power display mode.
[0159] In an embodiment, the second driver 1512 may
control operation of the display 210 of the electronic device
101. The second driver 1512 may set the color, form,
position, and/or size of the AOD screen displayed on the
display 210, based on the operating mode of the display 210
of the electronic device 101.

[0160] In an embodiment, a processor (e.g., the processor
120 of FIG. 1) and/or the framework 1140 of the electronic
device 101 may analyze physical properties of the display
210. The processor 120 and/or the framework 1140 may
dynamically perform a degradation and/or burn-in test of the
display 210. When the electronic device 101 operates in the
low-power mode, the low-power display manager 1532 may
provide state information of the electronic device 101 to the
low-power display application 1542. The low-power display
manager 1532 may control the brightness of the display 210
based on the power consumption level of the electronic
device 101.

[0161] In an embodiment, the processor 120 and/or the
framework 1140 may learn and/or analyze physical proper-
ties of the display 210. The physical properties of the display
210 may be hardware physical properties of the display 210,
such as brightness and/or size. The processor 120 and/or the
framework 1140 may newly set a predictive model, based on
dynamically changing physical properties of the display
210. The processor 120 and/or the framework 1140 may
reorganize the AOD screen depending on the set predictive
model. Parameters of the display 210 for setting the predic-
tive model may include brightness information of the dis-
play 210, the folding angle of the display 210, the size of the
display 210, and hardware physical property information of
the display 210.

[0162] FIG. 16 is a diagram 1600 illustrating an example
operation of generating a second screen 1622 by reorganiz-
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ing a first screen 1611 of the display 210 of the electronic
device 101 according to various embodiments.

[0163] In an embodiment, a processor (e.g., the processor
120 of FIG. 1) may display an AOD screen of the first screen
1611 on the display 210 when the display 210 is in a flat state
1610. The processor 120 may reorganize the first screen
1611 when the display 210 is changed from the flat state
1610 to an intermediate state 1620. The intermediate state
1620 may be a state between the flat state 1610 and a folded
state. In the intermediate state 1620, the folding angle of the
display 210 may be more than 0 degrees and less than 180
degrees. The processor 120 may generate the second screen
1622 by reorganizing the first screen 1611.

[0164] In an embodiment, when generating the second
screen 1622 by reorganizing the first screen 1611, the
processor 120 may move a drawing area (e.g., the drawing
area 1310 of FIG. 13) displaying content of the AOD screen
within a movement area 1621 on which the content is able
to be displayed. When the display 210 is in the intermediate
state 1620, the movement area 1621 may be one of two areas
divided from each other by a folding axis B. The processor
120 may move the second screen 1622 within the movement
area 1621.

[0165] In an embodiment, the processor 120 may predict
a result value for a degree of degradation and/or burn-in due
to the AOD screen displayed on the display 210. The
processor 120 may predict the result value for the degree of
degradation and/or burn-in due to the AOD screen, based on
learning and/or analysis. Based on the predicted result value,
the processor 120 may determine a degradation and/or
burn-in test result of the display 210 to be pass or fail.
[0166] In an embodiment, the processor 120 may deter-
mine whether the degree of burn-in of the display 210 due
to the second screen 1622 is less than or equal to a threshold
value. The processor 120 may calculate a result value by
predicting whether the degree of burn-in of the display 210
due to the second screen 1622 is less than or equal to the
threshold value. When the result value is less than or equal
to the threshold value, the processor 120 may determine the
degradation and/or burn-in test result to be pass and may
display the second screen 1622 on the screen. When the
result value exceeds the threshold value, the processor 120
may determine the degradation and/or burn-in test result to
be fail and may perform again an operation of changing
display properties.

[0167] In an embodiment, when determining the degrada-
tion and/or burn-in test result to be fail, the processor 120
may proceed to an additional correction state 1630. The
processor 120 may generate a third screen 1632 by addi-
tionally changing the second screen 1622 in the additional
correction state 1630. For example, when the degradation
and/or burn-in test result is fail, the processor 120 may
generate the third screen 1632 by decreasing the size of text
of the second screen 1622 and may display the third screen
1632 in a movement area 1631 of the display 210.

[0168] FIG. 17 is a diagram 1700 illustrating an example
operation of generating a second screen by reorganizing a
first screen of the display 210 of the electronic device 101
according to various embodiments.

[0169] In an embodiment, a processor (e.g., the processor
120 of FIG. 1) may display an AOD screen of the first screen
1711 on the display 210 when the display 210 is in a flat state
1710. The processor 120 may reorganize the first screen
1711 when the display 210 starts to be folded about a folding
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axis B and is changed from the flat state 1710 to a first
intermediate state 1720. The processor 120 may generate the
second screen 1721 by reorganizing the first screen 1711.
The processor 120 may reorganize the second screen 1721
when the display 210 continues to be folded about the
folding axis B and is changed from the first intermediate
state 1720 to a second intermediate state 1730. The proces-
sor 120 may generate a third screen 1731 by reorganizing the
second screen 1721.

[0170] In an embodiment, when changing the electronic
device 101 from the flat state 1710 to the intermediate state
1720 or 1730, the processor 120 may move the AOD screen
such that the AOD screen does not overlap the folding axis
B of the display 210. When the display 210 is in the
intermediate state 1720 or 1730, the processor 120 may
display the AOD screen such that the AOD screen does not
overlap the folding axis B.

[0171] In an embodiment, the processor 120 may reorga-
nize the AOD screen, based on a folded state of the display
210. For example, the electronic 101 may have various
form-factor structures such as a half folding structure in
which the display 210 is folded in half and a Z-flip folding
structure in which the display 210 is folded in three and is
folded at a point about one-third of the display 210. The
AOD screen may be displayed on the display 210 of the
electronic device 101 having the various form-factor struc-
tures. The processor 120 may reduce degradation and/or
burn-in of the display 210 by dynamically changing property
information of the AOD screen depending on the areca where
the AOD screen is displayed.

[0172] FIG. 18 is a diagram 1800 illustrating an example
operation of generating a second screen by reorganizing a
first screen of the display 210 of the electronic device 101
according to various embodiments.

[0173] Inan embodiment, when the display 210 is in a flat
state 1810, a processor (e.g., the processor 120 of FIG. 1)
may display, on the display 210, the first screen that is an
AOD screen including first content 1811 and second content
1812. When the display 210 starts to be folded about a
folding axis B and is changed from the flat state 1810 to an
intermediate state 1820, the processor 120 may generate the
second screen by reorganizing the first screen.

[0174] In an embodiment, when the display 210 is
changed to the intermediate state 1820, the processor 120
may generate the second screen by dividing the first content
1811 and the second content 1812 from each other with
respect to the folding axis B. For example, the processor 120
may display, on an area above the folding axis B, the first
content 1811 having a view form that is intended to be
viewed by a user and may display, on an area below the
folding axis B, the second content 1812 having an icon form
to which the user is able to input a touch.

[0175] In an embodiment, to prevent burn-in, the proces-
sor 120 may divide at least some content displayed by an
application (e.g., the application 146 of FIG. 1) depending
on a folding angle. For example, when a notification appli-
cation is displayed as the AOD screen, the processor 120
may display a clock on an upper area of the display 210 with
respect to the folding axis B and may display an icon on a
lower area of the display 210. To reduce degradation and/or
burn-in due to the first content 1811 and the second content
1812, the processor 120 may change display properties of
the first content 1811 and the second content 1812. For
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example, the processor 120 may independently move the
first content 1811 and the second content 1812 every speci-
fied period.

[0176] FIG. 19 is a perspective view 1900 illustrating an
example operation of generating a second screen by reor-
ganizing a first screen of the display 210 of the electronic
device 101 according to various embodiments.

[0177] In an embodiment, a processor (e.g., the processor
120 of FIG. 1) may reorganize the first screen depending on
an arrangement direction and/or a folded form of the elec-
tronic device 101. The processor 120 may generate the
second screen in consideration of the form in which the
display 210 is viewed depending on the arrangement direc-
tion of the electronic device 101. When the electronic device
101 is folded about a folding axis B, the processor 120 may
generate the second screen based on a first direction 1921
and a second direction 1922 in which the display 210 faces.
[0178] In an embodiment, when the electronic device 101
is oriented in the landscape orientation, the processor 120
may display an AOD screen in which the position of content
is reorganized to reduce degradation and/or burn-in of the
display 210. For example, when the display 210 is viewed to
be long in the landscape orientation and the folding axis B
is formed in the portrait orientation, the processor 120 may
display clock content in a first area 1911 on the left side and
may display notification content in a second area 1912 on the
right side. When the electronic device 101 is at least partially
folded about the folding axis B, the processor 120 may set
the positions, sizes, fonts, and/or brightness of the content
items based on the first direction 1921 and the second
direction 1922 in which the display 210 faces.

[0179] FIG. 20 is a perspective view 2000 illustrating an
example operation of generating a second screen by reor-
ganizing a first screen of the display 210 of the electronic
device 101 according to various embodiments.

[0180] In an embodiment, a processor (e.g., the processor
120 of FIG. 1) may reorganize the first screen depending on
the orientation of the electronic device 101 and/or the form
in which the display 210 is viewed. The processor 120 may
generate the second screen depending on the orientation of
the electronic device 101 and/or the form in which the
display 210 is viewed.

[0181] In an embodiment, when the electronic device 101
has a foldable form-facture structure that can be folded in
three, the processor 120 may display an AOD screen on a
one-third portion on which the display 210 is viewed. When
the electronic device 101 is oriented in the landscape ori-
entation as in a first case 2010, the processor 120 may
display content of the AOD screen such that a user reads the
content in the landscape orientation. When the electronic
device 101 is oriented in the portrait orientation as in a
second case 2020, the processor 120 may rotate the content
of the AOD screen by 90 degrees, as compared with when
the electronic device 101 is oriented in the landscape ori-
entation as in the first case 2010.

[0182] FIG. 21 is a perspective view 2100 illustrating an
example operation of generating a second screen by reor-
ganizing a first screen of the display 210 of the electronic
device 101 according to various embodiments.

[0183] In an embodiment, a processor (e.g., the processor
120 of FIG. 1) may display an AOD screen 2110 on the
electronic device 101 having a table foldable form-factor
structure. For example, when the electronic device 101 is
placed in the form of a table clock on a table, the processor
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120 may display the AOD screen 2110 including a clock, a
date, and/or notification in the form of a table clock.
[0184] In an embodiment, the processor 120 may display
the AOD screen 2110 to correspond to the form of the
electronic device 101. For example, when the electronic
device 101 has a slide type structure, the processor 120 may
display the AOD screen 2110 on a portion viewed by a user.
In another example, when an external cover is coupled to the
electronic device 101, the processor 120 may display the
AOD screen 2110 on a portion viewed by the user. When the
form of the electronic device 101 is changed, the processor
120 may reorganize the AOD screen 2110 and may display
a new AOD screen on the display 210.

[0185] FIG. 22 is a flowchart 2200 illustrating an example
method for displaying an AOD screen of a display (e.g., the
display 210 of FIG. 2) of an electronic device (e.g., the
electronic device 101 of FIG. 1) according to various
embodiments.

[0186] In operation 2210, a processor (e.g., the processor
120 of FIG. 1) of the electronic device 101 according to the
embodiment may turn on an AOD mode. In an inactive
mode or a sleep mode (e.g., a low-power mode), the pro-
cessor 120 may turn on the AOD mode (e.g., a low-power
display mode) of the display 210. The processor 120 may
display the AOD screen on the display 210 by turning on the
AOD mode. When the electronic device 101 receives a user
input, the processor 120 may switch the electronic device
101 from the AOD mode to a general mode.

[0187] In operation 2220, the processor 120 of the elec-
tronic device 101 according to the embodiment may ran-
domize a starting point. The starting point may be a point at
a specified position in the area displaying content of the
AOD screen at the time when the AOD mode is turned on.
For example, the starting point may be located at the upper
left end of the area displaying the content of the AOD screen
at the time when the AOD mode is turned on. The processor
120 may randomly set the position of the starting point.
[0188] In operation 2230, the processor 120 of the elec-
tronic device 101 according to the embodiment may deter-
mine whether the AOD mode is turned off. When the AOD
mode is turned off (operation 2230—YES), the processor
120 may proceed to operation 2235. When the AOD mode
is maintained in the turned-on state (operation 2230—NO),
the processor 120 may proceed to operation 2240.

[0189] In operation 2235, the processor 120 of the elec-
tronic device 101 according to the embodiment may be
switched to the general mode. In the general mode, the
processor 120 may turn on the display 210 and may display
an execution screen of an application (e.g., the application
146 of FIG. 1). When a specified period of time elapses in
the state in which there is no user input to the electronic
device 101, the processor 120 may switch the electronic
device 101 from the general mode to the AOD mode.
[0190] In operation 2240, the processor 120 of the elec-
tronic device 101 according to the embodiment may display
an AOD screen. The processor 120 may display the AOD
screen on the display 210. The processor 120 may determine
the luminance of the AOD screen and may display the AOD
screen with the determined luminance.

[0191] In operation 2250, the processor 120 of the elec-
tronic device 101 according to the embodiment may deter-
mine whether a specified time interval has elapsed. The
specified time interval may be a time interval for maintain-
ing a degree of degradation and/or burn-in of the display 210
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due to the AOD screen at a threshold value or less. For
example, in the case of displaying a clock on the AOD
screen, the processor 120 may determine whether one min-
ute has elapsed after the AOD screen was displayed. The
processor 120 may maintain operation 2240 until the speci-
fied time interval elapses (operation 2250—NO). The pro-
cessor 120 may proceed to operation 2260 when the speci-
fied time interval elapses (operation 2250—YES).

[0192] In operation 2260, the processor 120 of the elec-
tronic device 101 according to the embodiment may move in
a diagonal direction. The processor 120 may move the AOD
screen in the diagonal direction. For example, in the case of
displaying a clock on the AOD screen, the processor 120
may move the AOD screen in the diagonal direction by a
specified distance every time one minute elapses. The speci-
fied distance may be substantially the same as the length
and/or width of one pixel.

[0193] In operation 2270, the processor 120 of the elec-
tronic device 101 according to the embodiment may perform
AOD conversion. The processor 120 may repeat operation
2240 by displaying the AOD screen at the position separated
from the previous position in the diagonal direction by the
specified distance.

[0194] FIG. 23 is a diagram 2300 illustrating an example
method for displaying an AOD screen of a display (e.g., the
display 210 of FIG. 2) of an electronic device (e.g., the
electronic device 101 of FIG. 1) according to various
embodiments.

[0195] In an embodiment, a processor (e.g., the processor
120 of FIG. 1) may display first content 2310 of an AOD
screen on the display 210. The upper left end of the first
content 2310 may be set as a random starting point.

[0196] In an embodiment, the processor 120 may perform
a first movement to move the first content 2310 from the
starting point based on a first rule every specified first time
interval while the first content 2310 is displayed. The first
rule may be a rule for setting a small jump of the first content
2310. When the position indicated by “0” is the random
starting point, the processor 120 may start from “0” and may
move the first content 2310 to the positions of 1, 2, 3, 4, 5,
6,7, 8, and 9 every time a specified time interval elapses. For
example, in the case of displaying a clock on the AOD
screen, the processor 120 may move the upper left end of the
clock to the positions 0of 0, 1, 2, 3,4, 5, 6, 7, 8, and 9 every
time one minute elapses after the clock is displayed as the
AOD screen.

[0197] In an embodiment, the processor 120 may perform
a second movement to move the first content 2310 from the
starting point based on a specified second rule every speci-
fied second time interval. The second rule may be a rule for
setting a big jump by which the first content 2310 is
reorganized as second content 2320. The processor 120 may
display the second content 2320 by reorganizing the first
content 2310. For example, in the case of displaying a clock
on the AOD screen, the processor 120 may move the upper
left end of the clock to a new position on the display 210
every time ten minutes elapse after the clock is displayed as
the AOD screen. The processor 120 may allow the AOD
screen to be displayed as a whole on the display 210, thereby
preventing degradation and/or burn-in of the display 210.

[0198] FIG. 24 is a flowchart 2400 illustrating an example
method for displaying an AOD screen of a display (e.g., the
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display 210 of FIG. 2) of an electronic device (e.g., the
electronic device 101 of FIG. 1) according to various
embodiments.

[0199] In operation 2410, a processor (e.g., the processor
120 of FIG. 1) of the electronic device 101 according to the
embodiment may turn on an AOD mode. In an inactive
mode or a sleep mode (e.g., a low-power mode), the pro-
cessor 120 may turn on the AOD mode (e.g., a low-power
display mode) of the display 210. The processor 120 may
display the AOD screen on the display 210 by turning on the
AOD mode. When the electronic device 101 receives a user
input, the processor 120 may switch the electronic device
101 from the AOD mode to a general mode.

[0200] In operation 2420, the processor 120 of the elec-
tronic device 101 according to the embodiment may ran-
domize a starting point. The starting point may be a point at
a specified position in the area displaying content of the
AOD screen at the time when the AOD mode is turned on.
For example, the starting point may be located at the upper
left end of the area displaying the content of the AOD screen
at the time when the AOD mode is turned on. The processor
120 may randomly set the position of the starting point.
[0201] In operation 2430, the processor 120 of the elec-
tronic device 101 according to the embodiment may deter-
mine whether the AOD mode is turned off. When the AOD
mode is turned off (operation 2430—YES), the processor
120 may proceed to operation 2435. When the AOD mode
is maintained in the turned-on state (operation 2430—NO),
the processor 120 may proceed to operation 2440.

[0202] In operation 2435, the processor 120 of the elec-
tronic device 101 according to the embodiment may be
switched to the general mode. In the general mode, the
processor 120 may turn on the display 210 and may display
an execution screen of an application (e.g., the application
146 of FIG. 1). When a specified period of time elapses in
the state in which there is no user input to the electronic
device 101, the processor 120 may switch the electronic
device 101 from the general mode to the AOD mode.
[0203] In operation 2440, the processor 120 of the elec-
tronic device 101 according to the embodiment may display
the AOD screen. The processor 120 may display the AOD
screen on the display 210. The processor 120 may determine
the luminance of the AOD screen and may display the AOD
screen with the determined luminance.

[0204] In operation 2450, the processor 120 of the elec-
tronic device 101 according to the embodiment may deter-
mine whether a specified time interval has elapsed. The
specified time interval may be a time interval for maintain-
ing a degree of degradation and/or burn-in of the display 210
due to the AOD screen at a threshold value or less. For
example, in the case of displaying a clock on the AOD
screen, the processor 120 may determine whether one min-
ute has elapsed after the AOD screen was displayed. The
processor 120 may maintain operation 2440 until the speci-
fied time interval elapses (operation 2450—NO). The pro-
cessor 120 may proceed to operation 2460 when the speci-
fied time interval elapses (operation 2450—YES).

[0205] In operation 2460, the processor 120 of the elec-
tronic device 101 according to the embodiment may move in
a random direction. The processor 120 may move the AOD
screen in any direction. For example, in the case of display-
ing a clock on the AOD screen, the processor 120 may move
the AOD screen in any direction by a specified distance
every time one minute elapses. Any direction may be an
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upper, lower, left, right, and/or diagonal direction. The
specified distance may be substantially the same as the
length and/or width of one pixel.

[0206] In operation 2470, the processor 120 of the elec-
tronic device 101 according to the embodiment may perform
AOD conversion. The processor 120 may repeat operation
2440 by displaying the AOD screen at the position separated
from the previous position in any direction by the specified
distance.

[0207] In an embodiment, when threshold time elapses,
the processor 120 may perform the AOD conversion. For
example, in the case of displaying a clock on the AOD
screen, the processor 120 may move the clock to the area
maintained in a turned-off state on the display 210 every
time one hour elapses after the clock is displayed as the
AOD screen. The processor 120 may allow the AOD screen
to be displayed as a whole on the display 210, thereby
preventing degradation and/or burn-in of the display 210.
[0208] The electronic device according to various embodi-
ments may be one of various types of electronic devices. The
electronic devices may include, for example, a portable
communication device (e.g., a smartphone), a computer
device, a portable multimedia device, a portable medical
device, a camera, a wearable device, a home appliance, or
the like. According to an embodiment of the disclosure, the
electronic devices are not limited to those described above.
[0209] It should be appreciated that various embodiments
of the disclosure and the terms used therein are not intended
to limit the technological features set forth herein to par-
ticular embodiments and include various changes, equiva-
lents, or replacements for a corresponding embodiment.
With regard to the description of the drawings, similar
reference numerals may be used to refer to similar or related
elements. It is to be understood that a singular form of a
noun corresponding to an item may include one or more of
the things, unless the relevant context clearly indicates
otherwise. As used herein, each of such phrases as “A or B”,
“at least one of A and B”, “at least one of A or B”, “A, B,
or C”, “at least one of A, B, and C”, and ““at least one of A,
B, or C” may include any one of, or all possible combina-
tions of the items enumerated together in a corresponding
one of the phrases. As used herein, such terms as “1st” and
“2nd”, or “first” and “second” may be used to simply
distinguish a corresponding component from another, and
does not limit the components in other aspect (e.g., impor-
tance or order). It is to be understood that if an element (e.g.,
a first element) is referred to, with or without the term
“operatively” or “communicatively”, as “coupled with”,
“coupled to”, “connected with”, or “connected to” another
element (e.g., a second element), the element may be
coupled with the other element directly (e.g., wiredly),
wirelessly, or via a third element.

[0210] As used herein, the term “module” may include a
unit implemented in hardware, software, or firmware, or any
combination thereof, and may interchangeably be used with
other terms, for example, “logic”, “logic block”, “part”, or
“circuitry”. A module may be a single integral component,
or a minimum unit or part thereof, adapted to perform one
or more functions. For example, according to an embodi-
ment, the module may be implemented in a form of an
application-specific integrated circuit (ASIC).

[0211] Various embodiments as set forth herein may be
implemented as software (e.g., the program 140) including
one or more instructions that are stored in a storage medium
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(e.g., internal memory 136 or external memory 138) that is
readable by a machine (e.g., the electronic device 101). For
example, a processor (e.g., the processor 120) of the
machine (e.g., the electronic device 101) may invoke at least
one of the one or more instructions stored in the storage
medium, and execute it, with or without using one or more
other components under the control of the processor. This
allows the machine to be operated to perform at least one
function according to the at least one instruction invoked.
The one or more instructions may include a code generated
by a compiler or a code executable by an interpreter. The
machine-readable storage medium may be provided in the
form of a non-transitory storage medium. Wherein, the
“non-transitory” storage medium is a tangible device, and
may not include a signal (e.g., an electromagnetic wave), but
this term does not differentiate between where data is
semi-permanently stored in the storage medium and where
the data is temporarily stored in the storage medium.

[0212] According to an embodiment, a method according
to various embodiments of the disclosure may be included
and provided in a computer program product. The computer
program product may be traded as a product between a seller
and a buyer. The computer program product may be distrib-
uted in the form of a machine-readable storage medium
(e.g., compact disc read only memory (CD-ROM)), or be
distributed (e.g., downloaded or uploaded) online via an
application store (e.g., PlayStore™), or between two user
devices (e.g., smart phones) directly. If distributed online, at
least part of the computer program product may be tempo-
rarily generated or at least temporarily stored in the
machine-readable storage medium, such as memory of the
manufacturer’s server, a server of the application store, or a
relay server.

[0213] According to various embodiments, each compo-
nent (e.g., a module or a program) of the above-described
components may include a single entity or multiple entities.
According to various embodiments, one or more of the
above-described components may be omitted, or one or
more other components may be added. Alternatively or
additionally, a plurality of components (e.g., modules or
programs) may be integrated into a single component. In
such a case, according to various embodiments, the inte-
grated component may still perform one or more functions
of each of the plurality of components in the same or similar
manner as they are performed by a corresponding one of the
plurality of components before the integration. According to
various embodiments, operations performed by the module,
the program, or another component may be carried out
sequentially, in parallel, repeatedly, or heuristically, or one
or more of the operations may be executed in a different
order or omitted, or one or more other operations may be
added.

[0214] While the disclosure has been illustrated and
described with reference to various example embodiments,
it will be understood that the various example embodiments
are intended to be illustrative, not limiting. It will be further
understood by those skilled in the art that various changes in
form and detail may be made without departing from the true
spirit and full scope of the disclosure, including the
appended claims and their equivalents.

What is claimed is:

1. A method for reducing degradation of a display of an
electronic device, the method comprising:
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determining whether the display is in a low-power display
mode for displaying an always on display (AOD)
screen;

identifying content of a first screen displayed on the

display based on the display displaying the AOD
screen;

detecting a folding angle of the display;

generating a second screen by reorganizing the first screen

based on the folding angle; and

displaying the second screen on the display.

2. The method of claim 1, wherein the AOD screen
includes a first object including text and/or an image repre-
senting a clock, a date, and/or a battery state and a second
object including notification received by the electronic
device or transferred by the electronic device.

3. The method of claim 1, wherein the determining of
whether the display is in the low-power display mode
includes determining, by a processor of the electronic
device, whether an event for switching the processor to a
sleep state occurs.

4. The method of claim 1, wherein the identifying of the
content of the first screen displayed on the display includes
identifying, by a processor of the electronic device, a list of
running applications.

5. The method of claim 1, wherein the detecting of the
folding angle of the display includes:

periodically obtaining the folding angle of the electronic

device using a sensor module including a motion sensor
and/or a magnetic force sensor; and

transferring information related to the content displayed

on the display to a processor of the electronic device in
response to detecting a change of the folding angle.

6. The method of claim 1, wherein the generating of the
second screen by reorganizing the first screen includes
changing display characteristics of the first display.

7. The method of claim 1, wherein the generating of the
second screen by reorganizing the first screen includes
analyzing a physical property of the display.

8. The method of claim 1, wherein the generating of the
second screen by reorganizing the first screen includes
moving a drawing area where the content of the AOD screen
is displayed to a movement area where the content is able to
be displayed.

9. The method of claim 1, wherein the generating of the
second screen by reorganizing the first screen includes
moving the AOD screen such that the AOD screen does not
overlap a folding axis of the display based on the electronic
device being changed from a flat state to an intermediate
state.

10. The method of claim 1, wherein the generating of the
second screen by reorganizing the first screen includes
determining whether a degree of burn-in of the display is
less than or equal to a threshold value, and

wherein the second screen is generated by changing

display characteristics of the display based on the
degree of burn-in being less than or equal to the
threshold value.

11. A foldable electronic device configured to include a
folded state, a flat state, and an intermediate state between
the folded state and the flat state, the foldable electronic
device comprising:

a display configured to display a screen;

a sensor module including at least one sensor configured

to obtain a folding angle of the display; and
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aprocessor operatively connected with the display and the

sensor module,

wherein the processor is configured to:

determine whether the display is in a low-power display

mode for displaying an always on display (AOD)
screen,

identify content of a first screen displayed on the display

based on the display displaying the AOD screen;
detect the folding angle of the display using the sensor
module;

generate a second screen by reorganizing the first screen

based on the folding angle; and

control the display to display the second screen on the

display.

12. The foldable electronic device of claim 1, wherein the
AOD screen includes a first object including text and/or an
image representing a clock, a date, and/or a battery state and
a second object including notification received by the elec-
tronic device or transferred by the electronic device.
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13. The foldable electronic device of claim 1, wherein the
processor is configured to determine whether an event for
switching the processor to a sleep state occurs.

14. The foldable electronic device of claim 1, wherein the
processor is configured to identify a list of running appli-
cations.

15. The foldable electronic device of claim 1, wherein the
at least one sensor of the sensor module includes a motion
sensor and/or a magnetic force sensor, and

wherein the processor is configured to:

periodically obtain the folding angle of the electronic
device using the motion sensor and/or the magnetic
force sensor; and

transfer information related to the content displayed on
the display to the processor in response to detecting a
change of the folding angle.
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