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Specification

What is claimed is...

Claim 1

An electronic device comprising:

a housing comprising a first face facing a first direction and a second face facing a second direction opposite the first direction;
a touch screen display exposed through a substantial portion of the first face;

an opening formed through a portion of the first face of the housing;

a mechanical button which is movable in the second direction in response to pressure applied to the mechanical button, and which is
positioned in at least part of the opening;

a processor which is positioned inside the housing, and which is electrically coupled to the display and the mechanical button; and,
a memory which is positioned inside the housing, and which is electrically coupled to the processor;

wherein:

the memory stores a plurality of instructions which, when executed, cause the processor to:

display a screen on at least part of the display;

display a graphic user interface (GUI) on a region of the screen visible from above the first face and which is adjacent to the mechanical
button; and,

cause the graphic user interface to visually expand the mechanical button.

Claim 2
The electronic device of Claim 1, wherein:
the mechanical button has a quadrilateral shape and is visible from above the first face; and,

the graphic user interface is visible from above the first face and has another quadrilateral shape adjacent to the mechanical button.

Claim 3
The electronic device of Claim 1, wherein:

the mechanical button and at least part of the graphic user interface have different colors.

Claim 4
The electronic device of Claim 1, where:

in a case wherein the processor receives a touch input through the region of the screen, at least part of the plurality of instructions activate
a function associated with the mechanical button in response to the touch input.

Claim 5
The electronic device of Claim 1,

further comprising a fingerprint sensor built into the region wherein the graphic user interface is visible.

Claim 6

An electronic device comprising:
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a housing comprising a first face facing a first direction and a second face facing a second direction opposite the first direction;

a touch screen display exposed through a substantial portion of the first face;
an opening formed through a portion of the first face of the housing;

a mechanical button which is movable in the second direction in response to pressure applied to the mechanical button, and which is
positioned in at least part of the opening;

a processor which is positioned inside the housing, and which is electrically coupled to the display and the mechanical button; and,
a memory which is positioned inside the housing, and which is electrically coupled to the processor;

wherein:

the memory stores a plurality of instructions which, when executed, cause the processor to:

display a screen on at least part of the display;

display a graphic user interface (GUI) on a region of the screen visible from above the first face and which is around or adjacent to the
mechanical button; and,

cause the graphic user interface to visually expand the mechanical button.

Claim 7
The electronic device of Claim 6, wherein:
the mechanical button has a circular shape and is visible from above the first face; and,

the graphic user interface is visible from above the first face and has a circular band shape encircling the mechanical button.

Claim 8
The electronic device of Claim 6, wherein:

the mechanical button and at least part of the graphic user interface have different colors.

Claim 9
The electronic device of Claim 6, where:

in a case wherein the processor receives a touch input through the region of the screen, at least part of the plurality of instructions activate
a function associated with the mechanical button in response to the touch input.

Claim 10
The electronic device of Claim 6,

further comprising a fingerprint sensor built into the region wherein the graphic user interface is visible.

Description

Technical field

[0001] The following embodiments relate to an electronic device having a combined button and a method for controlling an
electronic device using a combined button.

Background art

[0002] Due to advances in technology, electronic devices are able to provide not only telephony and data transmission, but also a
variety of services and functions through multitasking or through various applications.

[0003] Electronic devices having a screen on the front face are gradually increasing in screen size, and are able to provide a variety
of services to users through their large screens. The screen size of electronic devices is restricted by cameras, receivers and sensors
positioned at the top edge of the front face, or by buttons and the like positioned at the bottom edge of the front face.
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[0004] Accordingly, there is a need for a method by which the screen size of an electronic device can be increased, and the size of
buttons positioned at the bottom edge of the screen can be reduced.

Summary of the invention
Technical problem

Technical solution

[0005] One embodiment of the present invention provides an electronic device comprising: a housing comprising a first face facing
a first direction and a second face facing a second direction opposite the first direction; a touch screen display exposed through a
substantial portion of the first face; an opening formed through a portion of the first face of the housing; a mechanical button which is
movable in the second direction in response to pressure applied to the mechanical button, and which is positioned in at least part of the
opening; a processor which is positioned inside the housing, and which is electrically coupled to the display and the mechanical button;
and, a memory which is positioned inside the housing, and which is electrically coupled to the processor; wherein: the memory stores a
plurality of instructions which, when executed, cause the processor to: display a screen on at least part of the display; display a graphic
user interface (GUI) on a region of the screen visible from above the first face and which is adjacent to the mechanical button; and,
cause the graphic user interface to visually expand the mechanical button.

[0006] Another example of the present invention provides an electronic device comprising: a housing comprising a first face facing
a first direction and a second face facing a second direction opposite the first direction; a touch screen display exposed through a
substantial portion of the first face; an opening formed through a portion of the first face of the housing; a mechanical button which is
movable in the second direction in response to pressure applied to the mechanical button, and which is positioned in at least part of the
opening; a processor which is positioned inside the housing, and which is electrically coupled to the display and the mechanical button;
and, a memory which is positioned inside the housing, and which is electrically coupled to the processor; wherein: the memory stores a
plurality of instructions which, when executed, cause the processor to: display a screen on at least part of the display; display a graphic
user interface (GUI) on a region of the screen visible from above the first face and which is around or adjacent to the mechanical button;
and, cause the graphic user interface to visually expand the mechanical button.

Effects of the invention

[0007] Various examples of the present invention provide an electronic device having a combined button realized through a physical
button and a virtual button to correspond to increased screen size, and a method for controlling the electronic device using the combined
button.

Brief description of the drawings

[0008] FIG. 1 is a diagram illustrating a network environment including the electronic device according to various embodiments of
the present invention.

FIG. 2 is a block diagram of the electronic device according to various embodiments.

FIG. 3 is a block diagram of a program module according to various embodiments.

FIG. 4 is a front view of the electronic device according to various embodiments.

FIG. 5 is a back view of the electronic device according to various embodiments.

FIG. 6 is a perspective view and six views of the electronic device according to one embodiment of the present invention.

FIG. 7 is a diagram illustrating examples of the combined button of the electronic device according to one embodiment of the
present invention.

FIG. 8 is a front view and a cross-sectional view of the combined button of the electronic device according to one embodiment
of the present invention.

FIG. 9 is a front view and a cross-sectional view of the combined button of the electronic device according to one embodiment
of the present invention.

FIG. 10 is a front view and a cross-sectional view of the combined button of the electronic device according to one embodiment
of the present invention.

FIG. 11 is a front view and a cross-sectional view of the combined button of the electronic device according to one embodiment
of the present invention.
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FIG. 12 is a diagram illustrating an example of a method for controlling the combined button of the electronic device according
to one embodiment of the present invention.

FIG. 13 is a diagram illustrating an example of a method for controlling the combined button of the electronic device according
to one embodiment of the present invention.

FIG. 14 is a diagram illustrating an example of a method for controlling the combined button of the electronic device according
to one embodiment of the present invention.

FIG. 15 is a diagram illustrating an example of a method for controlling the combined button of the electronic device according
to one embodiment of the present invention.

FIG. 16 is a diagram illustrating an example of a method for controlling the combined button of the electronic device according
to one embodiment of the present invention.

FIG. 17 is a diagram illustrating an example of a screen comprising a combined button of the electronic device according to
one embodiment of the present invention.

FIG. 18 is a perspective view and partial cross-sectional view of the combined button of the electronic device according to
one embodiment of the present invention.

Best mode(s) for carrying out the invention

[0009] Hereinafter, various embodiments of the present disclosure are described in greater detail with reference to the accompanying
drawings. The embodiments and the terms used therein are not intended to limit the art described in the present disclosure to specific
examples, and shall be construed as including various changes, equivalents, and/or substitutes of the examples. With regard to the
descriptions of the drawings, like reference symbols may be used for like component elements. Singular expressions may include plural
expressions, unless they clearly mean otherwise in the context.

[0010] In the present disclosure, expressions such as “A or B” or “at least one of A and/or B” may include all possible combinations
of the items listed therewith. Expressions such as “15%, “2"”_ “first” or “second” may modify their applicable component elements
without regard for order or importance, and are used only to distinguish a given component element from another component element,
not to limit the component elements. Where it is stated that a given (for example, 1%) component and another (for example, 2™
component are “(functionally or communications-wise) connected” or “linked,” the given component may be directly connected to the
other component, or may be connected through another component (for example, a 3" component).

[0011] In the present disclosure, “configured to ~”” may be used interchangeably with, hardware or software-wise, “appropriate for~",
“having the ability to ~,” “modified to ~,” “made to ~,” “able to ~,” or “engineered to ~.” In some circumstances, the expression
“apparatus configured to ~” may mean that the apparatus is “able to ~” in conjunction with another apparatus or components. For
example, the expression “processor configured (or set) to perform A, B and C” may mean a dedicated processor for performing these
operations (for example, an embedded processor), or a general purpose processor (for example, CPU or application processor) which is
able to perform these operations by executing at least one software program stored in a memory device.

EERRT3 ERINT3

[0012] The electronic device according to various embodiments in the present disclosure may comprise at least one of a smartphone,
tablet PC, mobile telephone, video telephone, e-book reader, desktop PC, laptop PC, netbook computer, work station, server, PDA, PMP
(portable multimedia player), MP3 player, medical device, camera, or wearable device.

[0013] The wearable device may comprise at least one of an accessory type device (for example, watch, ring, bracelet, anklet, necklace,
glasses, contact lens or head-mounted-device (HMD)), textile or garment-integrated (for example, electronic garment) device, device
attached to the body (for example, skin pad or tattoo), or physically implanted circuit.

[0014] In some embodiments, the electronic device may comprise at least one of, for example, a television, DVD (digital video disk)
player, audio, refrigerator, air conditioner, vacuum cleaner, oven, microwave oven, washing machine, air purifier, set top box, home
automation control panel, security control panel, media box (for example, Samsung HomeSync™, Apple TV™, or Google TV™), game
console (for example, Xbox ™ or PlayStation™), electronic dictionary, electronic key, camcorder, or electronic picture frame.

[0015] In other embodiments, the electronic device may comprise at least one of a medical device (e.g., magnetic resonance
angiography (MRA), magnetic resonance imaging (MRI), computed tomography (CT), ultrasonography, etc.), a navigation device, a
global navigation satellite system (GNSS) receiver, an event data recorder (EDR), a flight data recorder (FDR), a car infotainment device,
electronic equipment for a ship (e.g., a marine navigation system, a gyrocompass, etc.), avionics, security equipment, automotive head
unit, industrial or home robot, drone, ATM of a financial institution, POS (point of sales) of a store, or an Internet of Things device (for
example, light bulb, various sensors, sprinkler apparatus, fire alarm, thermostat, street lamp, toaster, exercise machine, hot water tank,
heater, boiler, and the like).
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[0016] According to some embodiments, the electronic device may be furniture or part of a building or construction having a
communication function, an electronic board, an electronic signature receiving device, a projector, or various measuring instruments
(e.g., a water meter, an electric meter, a gas meter, a wave meter, etc.). In various embodiments, the electronic device may be flexible,
or may be a combination of two or more of the various aforementioned devices. The electronic device according to the embodiments of
the present disclosure is not limited to the aforementioned devices. In the present disclosure, the term “user” may refer to a person using
the electronic device, or a device (for example, Al electronic device) using the electronic device.

[0017] Referring to FIG. 1, various embodiments of the electronic device 101 within a network environment 100 are illustrated. The
electronic device 101 may comprise a bus 110, a processor 120, a memory 130, an input/output (I0) interface 150, a display 160, and a
communication interface 170. In some embodiments, the electronic device 101 may omit one or more of these component elements, or
comprise other component elements additionally. The bus 110 may be a circuit designed to connect the component elements 110-170
to each other, and may comprise circuitry for transmitting communications (for example, a control message or data) among the
component elements.

[0018] The processor 120 may comprise one or more of a central processing unit, an application processor, or a communication
processor (CP). The processor 120 may carry out computation or data processing with regard to the control and/or communication of at
least one other component element of the electronic device 101.

[0019] The memory 130 may comprise volatile and/or non-volatile memory. The memory 130 may store commands or data relating
to at least one other component element of the electronic device 101. According to one embodiment, the memory 130 may store software
and/or a program 140.

[0020] The program 140 may comprise, for example, a kernel 141, middleware 143, an application programming interface (API) 145,
and/or an application program (or “application”) 147, and the like. At least part of the kernel 141, middleware 143 or API 145 may be
referred to as an operating system.

[0021] The kernel 141 may control or manage system resources (e.g., the bus 110, the processor 120, the memory 130, etc.) used to
execute operations or functions implemented by other programming modules (e.g., the middleware 143, the API 145, and the application
147). Also, the kernel 141 may provide an interface capable of accessing and controlling or managing the individual elements of the
electronic device 101 by using the middleware 143, the API 145, or the application 147.

[0022] The middleware 143 may perform an intermediary role in such a manner that the API 145 or the application 147 communicates
with the kernel 141 and exchanges data therewith. Also, the middleware 143 may process one or more work requests received from the
application program 147 according to their priorities. For example, the middleware 143 may assign priorities to at least one of the
application programs 147 to use the system resources (for example, the bus 110, the processor 120 or memory 130, etc.) of the electronic
device 101, and process the one or more work requests according to these priorities.

[0023] The API 145 is an interface through which the application 147 is capable of controlling a function provided by the kernel 141
or the middleware 143, and may comprise, for example, at least one interface or function for file control, window control, image
processing, character control, and the like.

[0024]  The input/output interface 150 may deliver commands or data input from a user or another external device to other component
element(s) of the electronic device 101, or output commands or data received from (an)other component element(s) of the electronic
device 101 to a user or another external device.

[0025] The display module 160 may comprise, for example, a liquid crystal display (LCD), a light emitting diode (LED) display, an
organic LED (OLED) display, a micro electro mechanical system (MEMS) display, or an electronic paper display, and/or the like, but
is not limited thereto. The display 160 may display various types of contents (e.g., text, images, videos, icons, or symbols) for users.
The display module 160 may comprise a touch screen, and may receive, for example, a touch, gesture, proximity, or hovering input by
using an electronic device or a part of the user's body.

[0026] The communication interface 170 may set, for example, communication between the electronic device 101 and an external
device (eg, the first external electronic device 102 , the second external electronic device 104 , or the server 106 ). For example, the
communication interface 170 may be connected to the network 162 through wireless communication or wired communication to
communicate with an external device (e.g., the second external electronic device 104 or the server 106). .
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[0027] The wireless communication may comprise, for example, cellular communication using at least one of LTE, LTE Advance
(LTE-A), code division multiple access (CDMA), wideband CDMA (WCDMA), universal mobile telecommunications system (UMTS),
Wireless Broadband (WiBro), or Global System for Mobile Communications (GSM). According to one embodiment, the wireless
communication may comprise, for example, at least one of WiFi (wireless fidelity), Bluetooth, Bluetooth Low Energy (BLE), Zigbee
(Zigbee), near field communication (NFC), Magnetic Secure Transmission, Radio Frequency (RF), or Body Area Network (BAN)

[0028] According to one embodiment, the wireless communication may comprise GNSS. GNSS may comprise, for example, at least
one of Global Positioning System (GPS), global navigation satellite system (Glonass), Beidou Navigation Satellite System (Beidou),
Galileo, or the European global satellite-based navigation system. Below, the terms “GPS” and the “GNSS” may be used interchangeably
herein.

[0029] The wired communication may comprise, for example, at least one of universal serial bus (USB), high definition multimedia
interface (HDMI)), recommended standard 232 (RS-232), or plain old telephone service (POTS).

[0030] The network 162 may comprise a telecommunications network, for example, at least one of a computer network (e.g., a local
area network (LAN) or a wide area network (WAN)), the Internet, and a telephone network.

[0031] The first and second external electronic devices 102, 104 may each be devices identical to or of a type different from the
electronic device 101. According to various examples, all of or part of the operations executed at the electronic device 101 may be
executed in one or multiple other electronic devices (for example, electronics devices 102, 104 or server 106).

[0032] According to one embodiment, when the electronic device 101 performs a certain function or service automatically or in
response to a request, the electronic device 101 may request at least a portion of functions related to the function or service from another
electronic device 102 or 104 or the server 106 instead of or in addition to performing the function or service for itself. Either of the other
electronic devices 102 or 104 or the server 106 may perform the requested function or additional function, and may transfer a result of
the performance to the electronic device 101. The electronic device 101 may additionally process the received result to provide the
requested function or service. To this end, for example, a cloud computing technology, a distributed computing technology, or a client-
server computing technology may be used.

[0033] FIG. 2 is a block diagram illustrating an example electronic device 201 according to various embodiments. The electronic
device 201 may comprise for example, all or a part of the electronic device 101 illustrated in FIG. 1. The electronic device 201 may
comprise at least one main application processor (e.g. AP) 210, a communication module 220, a subscriber identification module (SIM)
module 224, a memory 230, a sensor module 240, an input device 250, a display 260, an interface 270, an audio module 280, a camera
module 291, a power management module 295, a battery 296, an indicator 297, and a motor 298.

[0034] The processor 210 may, for example drive an operating system or applications to control a plurality of hardware or software
components connected to the processor 210, and may also perform processing and operation for various data. The processor 210 may,
for example, be implemented as a SoC (System on Chip). According to one embodiment, the processor 210 may further comprise a
GPU (graphic processing unit) and/or image signal processor.

[0035] The processor 210 may comprise at least some of the component elements illustrated in FIG. 2 (e.g. cellular module 221). The
processor 210 may process a command or data received from at least one of the other component elements (e.g. non-volatile memory)
by loading the same in a volatile memory, and save the resulting data in a non-volatile memory.

[0036] The communication module 220 may have identical or similar component elements as the communication interface 170. The
communication module 220 may comprise, for example, a cellular module 221, a Wi-Fi module 223, a BT module 225, a GNSS module
227, an NFC module 228, and a radio frequency (RF) module 229. The communication module 221 may, for example, provide a voice
call, a video call, a message service, an Internet service, and the like through a communication network.

[0037] According to one embodiment, the cellular module 221 may perform identification and authentication of the electronic device
201 in the communication network using a SIM module 224. According to one embodiment, the cellular module 221 may perform at
least a part of the functions that the processor 210 can provide. According to one embodiment, the cellular module 221 may comprise a
communication processor (CP).According to some embodiments, at least part of (for example, at least 2) of the cellular module 221,
WiFi module 223, Bluetooth module 225, GNSS module 227 or NFC module 228 may be contained in a single integrated chip (IC) or
IC package.
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[0038] The RF module 229 may transmit and receive data, e.g., RF signals or any other electric signals. The RF module 229 may
comprise a transceiver, a power amplifier module (PAM), a frequency filter, a low noise amplifier (LNA), and the like. According to
another embodiment, at least one of the cellular module 221, WiFi module 223, Bluetooth module 225, GNSS module 227 or NFC
module 228 may transmit and receive RF signals through a separate RF module.

[0039] The SIM module 224 may, for example, comprise a card or embedded SIM that includes a user identification module, and
may include a unique identification information (for example, ICCID (integrated circuit card identifier) or subscribe information (for
example, IMSI (international mobile subscriber identity).

[0040] The memory 230 (for example, the memory 130) may, for example, comprise an internal memory 232 or external memory
234. The internal memory 232 may include, for example, at least one of a volatile memory (e.g. DRAM, SRAM or SDRAM, etc.), a
non-volatile memory (e.g. OTPROM (one time programmable ROM), PROM, EPROM, EEPROM, mask ROM, flash ROM, flash
memory, hard drive, or solid state drive (SSD).

[0041] The external memory 234 may include a flash drive, for example, CF (compact flash), SD (secure digital), Micro-SD, Mini-
SD, xD (extreme digital), MMC (multi-media card) or memory stick, and the like. The external memory 234 may be functionally or
physically linked to the electronic device 201 through a variety of interfaces.

[0042] The sensor module 240 may, for example, measure a physical quantity or detect the operating status of the electronic device
201, and convert the measured or detected information into an electrical signal.

[0043] The sensor module 240 may comprise, for example, at least one of a gesture sensor 240A, a gyro sensor 240B, an atmospheric

pressure sensor 240C, a magnetic sensor 240D, an accelerometer 240E, a grip sensor 240F, a proximity sensor 2406G, a color sensor

240H (e.g., RGB (Red, Green, Blue) sensor), a biometric sensor 2401, a temperature-humidity sensor 240J, an ambient light sensor

240K, and a UV (ultra violet) sensor 240M. Additionally or alternatively, the sensor module 240 may comprise, for example, an E-nose

sensor, an EMG (electromyography) sensor, an EEG (electroencephalogram) sensor, an ECG (electrocardiogram) sensor, an IR (infrared)
sensor, a iris scanner, and/or a fingerprint sensor.

[0044] The sensor module 240 may further comprise a control circuit for controlling the at least one sensor contained therein. In some
embodiments, the electronic device 201 further comprises a processor configured to control the sensor module 240, as part of the
processor 210 or separately; while the processor 210 is in a sleep state, it may control the sensor module 240.

[0045] The input unit 250 may comprise various input circuitry, such as, for example, a touch panel 252, a digital pen sensor 254, a
key 256, or an ultrasonic input unit 258.

[0046] The touch panel 252 may be at least one of a capacitive type, resistive type, infrared type, or ultrasonic type. Also, the touch
panel 252 may further include a control circuit. The touch panel 252 may further comprise a tactile layer. In this case, the touch panel
252 may offer the tactile feedback to a user.

[0047] The (digital) pen sensor 254 may, for example, be part of the touch panel, or may comprise a separate sensing sheet.

[0048] The key 256 may be, for example, a physical button, optical key, or a keypad.

[0049] The ultrasonic input unit 258 may detect ultrasonic waves generated by an input tool through a microphone (e.g. mic 288),
then identify data corresponding to the detected ultrasonic waves.

[0050] The display 260 (e.g. display 160) may comprise a panel 262, a holographic device 264, a projector 266, and/or control
circuitry for controlling these.

[0051] The panel 262 may be implemented, for example, to be flexible, transparent, or wearable. The panel 262 may be configured
with a touch panel 252 and at least one module. According to one embodiment, the panel 262 may comprise a pressure sensor (or force
sensor) that can measure the pressure applied by a user touch. The pressure sensor may be integrated into the touch panel 252, or may
be implemented as at least one sensor separate from the touch panel 252.
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[0052] The holographic device 264 may use light interference to show a three-dimensional image in the air.

[0053] The projector 266 may display images by projecting light onto a screen. The screen may be positioned, for example, inside or
outside the electronic device 201.

[0054] The interface 270 may comprise, for example, a HDMI interface 272, USB interface 274, optical interface 276, or D-sub (D-
subminiature) 278. The interface 270 may be included in, for example, the communication interface 170 as shown in FIG. 1. Additionally
or alternatively, the interface 270 may comprise, for example, a mobile high-definition link (MHL) interface, an SD card/multi-media
card (MMC) interface, or an infrared data association (IrDA) interface.

[0055] The audio module 280 may, for example, perform bi-directional conversion of sound and electronic signals. At least some of
the component elements of the audio module 280 may be comprised in, for example, the 10 interface 145 illustrated in FIG. 1. The audio
module 280 may process sound data input or output through, for example, a speaker 282, a receiver 284, an earphone 286, mic 288, or
the like. The receiver 284 may comprise a speaker 282.

[0056] The camera module 291 is a device capable of obtaining still images and moving images. According to one embodiment, it
may comprise at least one image sensor (e.g., a front sensor or a rear sensor), a lens, an image signal processor (ISP), or a flash (e.g., a
light emitting diode (LED) or xenon lamp).

[0057] The power management module 295 may manage electric power of the electronic device 201. The power management module
295 may comprise, for example, a power management integrated circuit (PMIC), a charger integrated circuit (IC), or a battery gauge.
The PMIC may be mounted to, for example, an IC or a system on chip (SoC) semiconductor. Charging methods may be classified into
a wired charging method and a wireless charging method. A wireless charging type may comprise, for example, a magnetic resonance
type, a magnetic induction type, or an electromagnetic type. Any additional circuit for a wireless charging may be further used such as
a coil loop, a resonance circuit, or a rectifier. The battery gauge may measure the residual amount of the battery 296 and a voltage,
current or temperature in a charging process. The battery 296 may be, for example, a rechargeable battery or a solar battery.

[0058] The indicator 297 may show thereon a current status (e.g., a booting status, a message status, or a recharging status) of the
electronic device 201 or of a part thereof (e.g., the processor 210).

[0059] The motor 298 may convert an electric signal into mechanical vibration, and may generate vibration, haptic effects, and the
like. The electronic device 201 may comprise, for example, a mobile TV support device (e.g., GPU) capable of processing media data
according to standards such as digital multimedia broadcasting (DMB), digital video broadcasting (DVB), or mediaFlo™.

[0060] Each of the above elements described herein may be formed of one or more components, and the name of each element may
vary according to the type of the electronic device. In various examples of the electronic device (e.g. electronic device 201), some
component elements may be omitted, additional component elements may be included, or, some of the component elements may be
integrated into a single unit that performs the same functions as the those performed by the integrated component elements prior to their
integration.

[0061] FIG. 3 is a block diagram of a program module according to various embodiments. According to one embodiment, the program
module 310 (e.g. the program 140) may comprise an operating system for controlling resources associated with the electronic device
(e.g. electronic device 101, and/or various applications (e.g. application program 147) which are run on the operating system. The
operating system may comprise, for example, Android™, iOS™ Windows™, Symbian™, Tizen™, or Bada™. Referring to FIG. 3, the
program module 310 may comprise, for example, a kernel 320 (e.g., kernel 141), middleware 330 (e.g., middleware) 143), API 360
(e.g., API 145), and/or application 370 (e.g., application program 147).. At least a part of the program module 310 may be preloaded on
the electronic device or may be downloaded from an external electronic device (e.g., electronic devices 102, 104 or server 106).

[0062] The kernel 320 may comprise, for example, a system resource manager 321 and/or device driver 323.

[0063] The system resource manager 321 may perform control, allocation, or recovery of system resources and, according to one
embodiment, the system resource manager 321 may comprise a process managing unit, a memory managing unit, and/or a file system
managing unit.
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[0064] The device driver 323 may comprise, e.g., a display driver, a camera driver, a BT driver, a shared memory driver, a USB
driver, a keypad driver, a Wi-Fi driver, an audio driver, or an inter-process communication (IPC) driver.

[0065] The middleware 330 may, for example, provide functions needed commonly by the applications 370, or provide various
functions to the applications 370 through the API 360 to allow the applications 370 to utilize the limited system resources within the
electronic device. According to one embodiment, the middleware 330 may comprise at least one of a runtime library 335, an application
manager 341, a window manager 342, a multimedia manager 343, a resource manager 344, a power manager 345, a database manager
346, a package manager 347, a connectivity manager 348, a notification manager 349, a location manager 350, a graphic manager 351,
a security manager 352, or an expanded screen manager 353.

[0066] The runtime library 335 may comprise, for example, a library module used by a compiler to add a new function through a
programming language, for example, while the application 370 is being executed. The runtime library 335 may perform input/output
management, memory management, and/or arithmetic functions.

[0067] The application manager 341 may, for example, manage the life cycle of the applications 370.
[0068] The window manager 342 may manage GUI resources used on the screen.

[0069] The multimedia manager 343 may determine formats utilized to play various media files and use a codec appropriate for a
format to perform encoding or decoding on media files.

[0070] The resource manager 344 may manage the source code of the applications 370 or storage space of the memory.

[0071] The power manger manager 345 may, for example manage battery life or a power source, and provide electrical power
information necessary for operation of the electronic device. According to one embodiment, the power manager 345 may be integrated
with a BIOs (basic input/output system).

[0072] The database manager 346 may, for example, generate, search, and/or modify a database to be used in an application 370.
[0073] The package manager 347 may manage the installation or updating of applications distributed in the form of a package file.
[0074] The connectivity manager 348 may manage, for example, a wireless connection.

[0075] The notifications manager 349 may provide a user with events such as received messages, schedule items or proximity
notifications.

[0076] The location manager 350 may, for example, manage the location information of the electronic device.

[0077] The graphics manager 351 may, for example, manage graphic effects to be provided to a user, and user interfaces associated
therewith.

[0078] The security manager 352 may provide, for example, system security or user authentication.

[0079] The expanded screen manager 353 may, for example, determine a region of the display on which graphics will be displayed.
According to one embodiment, the expanded screen manager 353 may manage the information and graphics effects to be provided
through the region determined for displaying of graphics, and user interfaces associated with the same. According to one embodiment,
the middleware 330 may comprise middleware modules which may include a telephony manager for managing the voice or video call
function of the electronic device, or may be a combination of the functions of the component elements described in the above. According
to one embodiment, the middleware 330 may provide specialized modules depending on the type of operating system. The middleware
330 may dynamically delete portions of existing component elements, or add new component elements.

[0080] The API 360 may be provided in different configurations depending on the operating system as a collection of API
programming functions. For example, a single API set may be provided for the Android or iOS platforms, and in the case of Tizen, two
or more API sets may be provided per platform.

[0081] The applications 370 may comprise, for example, a home 371, a dialer 372, a short message service (SMS)/multimedia
messaging service (MMS) 373, an instant message (IM) 374, a browser 375, a camera 376, an alarm 377, a contact 378, a voice dial
379, an email 380, a calendar 381, a media player 382, an album 383, a watch 384, a health-care application (measuring, for example,
activity or blood sugar levels, etc.), or environment information (for example, air pressure humidity or temperature information)
application.
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[0082] According to one embodiment, the applications 370 may comprise an information exchange application supporting
information exchange between the electronic device and an external electronic device.

[0083] The information exchange application may, for example, comprise a notification relay application for relaying specific
information to an external electronic device, or a device management application for management an external electronic device. For
example, the notification relay application may forward, to an external electronic device, notifications occurring from other applications
of the electronic device, or may receive notifications from an external electronic device and provide the same to a user.

[0084] The device management application may, for example, manage functions of external electronic devices in communication
with the electronic device (for example, turning-on or turning-off the external electronic device (or some component elements thereof),
or adjusting the brightness of a display (or resolution)), or install, delete or update applications running on an external electronic device.

[0085] According to one embodiment, the application 370 may comprise applications designated according to the nature of the
external electronic device (for example, a health management application of a mobile medical device). According to one embodiment,
the application 370 may comprise an application received from an external electronic device.

[0086] At least part of the program module 310 may be implemented (e.g. executed) as software, firmware, hardware (e.g., processor
210), or a combination of at least two of these, and may comprise modules, programs, routines, instruction sets or processes for carrying
out one or more functions.

[0087] The term “module” used in this disclosure may refer to a certain unit that comprises one of hardware, software and firmware
or any combination thereof. The module may be interchangeably used with unit, logic, logical block, component, or circuit, for example.
The module may be the minimum unit, or part thereof, which performs one or more particular functions. The module may be formed
mechanically or electronically. For example, the module disclosed herein may comprise at least one of a dedicated processor, a CPU,
an ASIC (Application-Specific Integrated Circuit) chip, FPGAs (Field-Programmable Gate Arrays), and programmable-logic device,
which have been known or are to be developed. At least part of the device (e.g., modules or their functions) or methods (e.g. operations)
may be implemented in the form of program modules as instructions stored on a computer-readable storage medium (e.g. memory 130).
When these instructions are executed by a processor (e.g. processor 120), the processor may perform the function corresponding to the
instructions.

[0088] The computer-readable storage medium may comprise a hard disk, a floppy disk, a magnetic medium (e.g. magnetic tape),
optical recording medium (e.g. CD-ROM, DVD, magneto-optical medium (e.g. a floptical disk)), internal memory, and the like. The
instructions may comprise code generated by a compiler, or code which can be executed by an interpreter. In various embodiments, the
module or program module may comprise at least one of the component elements described above, omit some of these, or further
comprise other component elements. The operations carried out by the module, program module or other component elements according
to various examples may be executed sequentially, in parallel, or heuristically. At least one operation may be carried out in a different
order or omitted, or a different operation may be added.

[0089] FIG. 4 is a front view of the electronic device 401 according to various examples. The electronic device 401 may comprise a
display 410, a housing 420, an optical sensor 430, a receiver 440, a camera 450, and a home button (or fingerprint sensor 460) which is
a combined button. The combined button may comprise not only a home button 460 but also a recent apps button (key) 461 and a back
button (key) 462. Further, the combined button may comprise a power button 730 (see FIG. 18) and/or volume button (not illustrated).
In examples of the present invention, the home button is described as an example of the combined button, and the type of button is not
limited to a home button.

[0090] The combined button 460 may be implemented as a physical button 460a adjacent (e.g. positioned on the housing 420) to the
display 410, and a virtual button 460b which is functionally extended from the physical button 460a and displayed on the display 410.
The virtual button may include a soft button (key).

[0091] The physical button 460a positioned on the housing may be a mechanical button. The virtual button 460b displayed on the
display may comprise a graphic user interface (GUI).

[0092] On one side of the home button 460 may be positioned a “recent apps button” (key) 461 and a “back button” (key) 462.

[0093] According to one embodiment, the display 410 may be formed on the entire front face of the electronic device 401.
Accordingly, it is possible for the housing 420 to not be formed on the front face of the electronic device 401.
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[0094] For example, the display 410 may be formed to extend to a side face of the electronic device 401. Further, according to one
embodiment, the display 410 may be formed on a portion of the front face of the electronic device 401. In such case, the housing 420
may be formed on the remaining portion of the front face of the electronic device 401.

[0095] The display 410 may be protected by a cover glass 620 (see FIG. 6). According to one embodiment, the cover glass 620 may
have a multiplicity of holes (or openings). For example, the cover glass 620 may comprise an optical sensor hole (not illustrated), a
receiver hole (not illustrated), a camera hole (not illustrated), and fingerprint sensor hole (or home button hole; not illustrated). Further,
the cover glass 620 may further comprise a cutout 631 (see FIG. 6).

[0096] According to various examples of the present invention, the optical sensor 430, receiver 440, camera 450 and fingerprint
sensor 460 may, for example, be positioned at the bottom edge of the housing 420 or the display 410. According to various examples of
the present invention, the optical sensor 430, receiver 440, camera 450 and fingerprint sensor 460 may be incorporated into the display
410. The optical sensor 430 may be, for example, a proximity sensor, light level sensor, iris sensor, or UV sensor.

[0097] According to one embodiment, the positions of the optical sensor 430, receiver 440, camera 450 and fingerprint sensor 460
are not limited to the positions illustrated in FIG. 4. For example, the optical sensor 430 may be positioned at the bottom edge of the
electronic device 401.

[0098] FIG. 5 is a back view of the electronic device 501 according to various examples. The electronic device 501 may comprise a
housing 510, a biometric sensor 520, a camera 530, an interface 540, and a speaker 550.

[0099] According to one embodiment, the housing 510 may be formed on the rear face and side faces of the electronic device 501.
According to one embodiment, the biometric sensor 520 and camera 530 may be positioned on the rear face of the electronic device 501.
According to one embodiment, the interface 540 and speaker 550 may be positioned on a side face of the electronic device 501.
According to one embodiment, the locations of the biometric sensor 520, camera 530, interface 540 and speaker 550 are not limited to
those illustrated in FIG. 5.

[0100] FIG. 6 is a perspective view and six views (i.e., a plane view, a bottom view, a front view, a back view, a right-side view, and
a left-side view) of the electronic device according to one embodiment of the present invention. Referring to Fig. 6, the electronic device
600 according to one embodiment may comprise a housing 610, a cover glass 620, a display panel 630, a camera module 640, a receiver
hole 650 and a home button 660.

[0101] The housing 610 may comprise a first face 611 facing a first direction (front), a second face 612 facing a second direction
opposite the first direction (rear), and a side face 613 encompassing a space between the first face 611 and the second face 612.

[0102] The cover glass 620 may protect component elements such as the display panel 630 of the electronic device 600. The cover
glass 620 may correspond to at least the front face of the electronic device 600. For example, the cover glass 620 may occupy the entire
front face. The cover glass 620 may also occupy the front face and part of the side face. The cover glass 620 may be flat, or be curved
at the top, bottom, left and/or right edges. The cover glass 620 may be formed of transparent material. The cover glass 120 may be
formed of, for example, reinforced glass, plastic (e.g. PET) or aluminum oxide and the like.

[0103] The display panel 630 may be positioned beneath the cover glass 620. The display panel 630 may be disposed within the
housing 610 while having curved edges at the left, right, top and/or bottom edges.

[0104] The display panel 630 may be a full front display occupying most of the front face of the electronic device. The position of
other components may be adjusted due to expansion of the display panel 630. For example, the camera module 640, receiver (not
illustrated) and other elements may be disposed at the outermost portions of the electronic device 600.

[0105] The display panel 630 may include an active area (not illustrated) and an inactive area (not illustrated). The active area may
be exposed through a transparent area of the cover glass 620. The active area may output light according to an electrical signal supplied
through a scan line and a data line. The aspect ratio of the active area may be, for example, 18.5:9 (or 19:9). In addition, the aspect ratio
of the active area may include 4:3, 3:2, 8:5, 16:9, 16:10, 5:3, or 21:9.

[0106] According to one embodiment, the active area may occupy at least part of the front face and the side face. For example, the
active area may be disposed to wrap around the front face and side face. The active area of the electronic device 600 according to one
embodiment may be closer to the side face than a typical active area.

[0107] The side portion of the active area may serve as a soft key for adjusting volume. The position of the soft key may be modified
based on the grip of a user or usage history and the like. The active area may occupy most (for example, approximately 90% or more of
the area of the front face) of the front face.
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[0108] The inactive area (not illustrated) may be a region that surrounds the active area. In the electronic device 600 according to one
embodiment, the inactive area may be formed to be narrower than that of a typical electronic device 600. At least a portion of the inactive
area may be exposed through the cover glass 620.

[0109] The inactive area may be, for example, a peripheral region of the display panel 630 which is obscured by an opaque masking
layer. The opaque masking layer may be formed by printing a layer on the cover glass 620. The ratio of the width of the inactive area in
the widthwise direction of the display panel to the width of the inactive area in the lengthwise direction of the display panel may be, for
example, 1:1, 2:1, or 3:1. In another example, the ratio of the width of the upper inactive area (not illustrated), side inactive area (not
illustrated) and the bottom inactive area (not illustrated) may be, for example, 2:1:4.

[0110] The display panel 630 may comprise one or more openings or one or more cutouts. For example, the display panel 630 may
comprise at least one opening 631 formed at an upper portion of the active area. The display panel 630 may be disposed inside the
housing 610 while being bent such that the opening 631 is positioned at the edge.

[0111] As shown in FIG. 6, on the front face of the electronic device 600, the opening 631 may form a U-shaped space. Through this
space of the opening 631, various modules of the electronic device 600 may be exposed.

[0112] In the present specification, a touch screen display may refer to a module including the display panel 630, a touch screen, the
cover glass, a polarizing plate, and/or the like.

[0113] The camera module 640 may be disposed at a position corresponding to at least one the opening or cutout. For example, the
camera module 640 may be disposed in a space defined by one of the at least one opening or cutout. For example, the camera module
640 may be disposed in a space defined by the opening 631 formed at an upper portion of the active area. In addition, the camera module
640 may be exposed to the outside through the cover glass 620. For example, the camera module 640 may be disposed under the cover
glass 620 while being visible externally through the cover glass 620. The camera module 640 may acquire an image by sensing light
incident from the outside through the cover glass 620.

[0114] According to one embodiment, the camera module 640 may be disposed to be exposed through the center of an upper portion
of the cover glass 620.

[0115] According to one embodiment, the camera module 640 may be disposed as close as possible to the periphery of the front face.

[0116] The receiver hole 650 may be configured to transmit a sound, generated by the receiver disposed inside the housing 610, to
the outside. The receiver hole 650 may be formed on the front face 611 of the housing 610. For example, the receiver hole 650 may be
formed in a metal frame on the side face 613.

[0117] The front face 611 of the housing may be formed, together with the side face, of a single metal frame having a certain curvature.
As shown in FIG. 4, the electronic device 600 may comprise a plurality of receiver holes 650. If the receiver hole 650 is formed on the
side face 613, a sound generated at the receiver may be transmitted to the outside without affecting the display panel 630 occupying the
front face 611 of the electronic device 100. Although FIG. 6 depicts the receiver hole 650 formed on the front face 611 of the housing
610, this is exemplary only. Alternatively, the receiver hole may be formed on the side face 613 of the housing 610.

[0118] The home button 660, which is the combined button, may be disposed at a lower portion of the front face of the electronic
device 600. The home button 660, i.e., the combined button, may be a physical key (or button) or a soft key (or button). The home button
660, i.e., the combined button, may be formed of a physical button 660a in part and a soft or virtual button 660b in part.

[0119] When a part of the home button 660 which is the combined button is the physical button 660a, to arrange a part of the home
button 660, the display panel 630 may be formed at the bottom of the active area. For the arrangement of a portion of the home button
660, the display panel 630 may comprise an opening (e.g., an opening at the top, not shown) or a cutout formed at the bottom of the
active area. A portion of the home button 660 may be disposed within the opening 631 or a space formed by the cutout.

[0120] A part of the home button 660 which is a combined button may be formed as a soft button 660b at a lower portion of the front
face 611 of the electronic device 600. A part of the home button 660, which is a combined button, may be implemented as a soft button
660b on the lower part of the front surface 611 of the electronic device 600 and on the upper part of the physical button 660a. When
part of the home button 660, which is a combination button, is a soft button, a fingerprint sensor may be disposed below the home button
660 area of the display panel 630. The cover glass 620 may comprise a concave portion formed on a location where the fingerprint
sensor is disposed. A recently launched app button 661 and a return button 662 may be positioned on one side of the home button 660.
Buttons 661 and 662 positioned on one side of the home button 660 may be a combination button. A power button (not shown) positioned
on the side of the electronic device 600 may also be a combination button.positionedpositioned.
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[0121] As described above, the electronic device 600 according to one embodiment may comprise a display panel 630 exposed
through the front surface 611 of the electronic device 600 and a camera module 640 positioned inside the display panel 630.

[0122] FIG. 7 is a diagram illustrating examples of the combined button of the electronic device according to one embodiment of the
present invention.

[0123] FIG. 18 is a perspective view and a partial cross-sectional view of the combined button of the electronic device according to
one embodiment of the present invention.

[0124] Referring to (a) through (d) of FIG. 7 and FIG. 18, shown are examples of the combined button positioned on the front face
or the side face of the electronic device 701. In FIGS. 7(a)-(d), the combined button is positioned on the front face of the electronic
device 701. In FIG. 18, the combined button is positioned on the side face (or the back face) of the electronic device 701. The combined
button may be positioned on the front and side faces of the electronic device 701 together.

[0125] Any content (e.g., a wallpaper 411 in FIG. 4) may be displayed on a display 710 (e.g., a full front display) of the electronic
device 701. The display 710 may comprise an edge display extended to one side face (or both side faces). A housing 720 may be exposed
out of the top and/or bottom of the display 710 on the front face of the electronic device 701. Additionally or alternatively, the housing
720 may be exposed out of the left and/or right of the display 710 on the front face of the electronic device 701. According to various
examples, the housing 720 may not be exposed out of the left and/or right of the display 710 on the front face of the electronic device
701.

[0126] In FIG. 7(a), the combined button positioned at a lower portion of the front face of the electronic device 701 may be
implemented as a function button corresponding to a home button 760, a recent app button 761, and a back button 762. In the electronic
device 701 having only the home button 760, the combined button may be implemented as only the home button 760. In addition, the
combined button positioned at a lower portion of the front face of the electronic device 701 may be implemented as a power button (730
in FIG. 18) or a volume button (not illustrated).

[0127] The home button 760 which is the combined button may comprise a physical button 760a positioned on the housing 720 and
a virtual button 760b positioned on the display 710. The home button 760 may have a circular shape, an oval shape, a rectangular shape,
or a rounded rectangular shape. In the home button 760, the color of the physical button 760a may be different from the color of the
virtual button 760b. In the home button 760, which is a combined button, the colors of the physical button 760a and the virtual button
760b may be partially different from each other.

[0128] In an example, the physical button may be embossed or engraved on a cover glass (725 in FIG. 8). The physical button may
be formed by inserting a printing material and a ring structure into the cover glass (725 in FIG. 8). If the physical button is a non-dome
button, there may be no separate slit between the physical button and the cover glass. It is sufficient that the physical button has an
artificial and physical shape and can be recognized as a button (or key) by the user.

[0129] The recent app button 761 which is a combined button may include a physical button 761a and a virtual button 761b. Also,
the back button 762 which is another combined button may include a physical button 762a and a virtual button 762b.

[0130] Under the virtual button 760b of the home button 760, a sensor (e.g., a fingerprint sensor) may be disposed. The fingerprint
sensor may include an optical fingerprint sensor. Also, the fingerprint sensor disposed under the virtual button 760b may include a
capacitive fingerprint sensor or an ultrasonic fingerprint sensor.

[0131] In the combined button 760 to 762, the area of the physical button 760a to 762a may be equal to or smaller than the area of
the virtual button 760b, to 761b or 762b. A detailed structure of the combined button will be described later.

[0132] In FIG. 7(b), the combined button positioned at a lower portion of the front face of the electronic device 701 may be
implemented as a home button 760-1. The display 710 (or a display panel) may comprise an opening 711 (or a cutout). In the opening
711, a part of the home button 760-1 which is the combined button may be positioned.

[0133] The home button 760-1 which is the combined button may comprise a circular shape, a circular band shape, an oval shape, or
a rectangular shape.

[0134] Under a physical button 760al of the home button 760-1, a sensor (e.g., a fingerprint sensor) may be disposed. Also, the
fingerprint sensor positioned below the physical button 760al may comprise an optical fingerprint sensor or an ultrasonic fingerprint
sensor.
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[0135] Because of the opening 711, the area of the physical button 760al of the home button 760-1 may be greater than the area of a
virtual button 760b1. A detailed structure of the combined button will be described later.

[0136] The recent app button 761 and the back button 762 may be implemented as virtual buttons 761b1 and 762b1, respectively.

[0137] In FIG. 7(c), the combined button positioned at a lower portion of the front face of the electronic device 701 may be
implemented as a circular home button 760-2.

[0138] The circular home button 760-2 which is the combined button may comprise a physical button 760a2 positioned on the housing
720 and a virtual button 760b2 positioned on the display 710.

[0139]  Under the virtual button 760b2 of the home button 760-2, a sensor (e.g., a fingerprint sensor) may be disposed. The fingerprint
sensor may comprise a capacitive fingerprint sensor. Also, the fingerprint sensor disposed under the virtual button 760b2 may include
an optical fingerprint sensor and/or an ultrasonic fingerprint sensor. A fingerprint sensor (e.g., a capacitive fingerprint sensor, an optical
fingerprint sensor, or an ultrasonic fingerprint sensor) may be respectively positioned under the physical button 760a2 and the virtual
button 760b2 of the home button 760-2.

[0140] In the home button 760-2, the area of the physical button 760a2 may be smaller than the area of the virtual button 760b2. A
detailed structure of the combined button will be described later.

[0141] In FIG. 7(d), the combined button positioned at a lower portion of the front face of the electronic device 701 may be
implemented as a circular home button 760-3 in the display 710.

[0142] The circular home button 760-3 which is the combined button may include a physical button 760a3 positioned within the
display 710 and a virtual button 760b3 surrounding the physical button 760a3 and positioned on the display 710. In order to expose the
physical button 760a3, the glass 711 may have a physical button hole.

[0143] Under the physical button 760a3 of the home button 760-3, a sensor (e.g., a fingerprint sensor) may be disposed. The
fingerprint sensor may comprise an optical fingerprint sensor, a capacitive fingerprint sensor, or an ultrasonic fingerprint sensor. The
home button 760-3 which is the combined button disposed in the display 710 may comprise a circular shape, a circular band shape, an
oval shape, or a rounded rectangular shape.

[0144] In the home button 760-3, the area of the physical button 760a3 may be smaller than the area of the virtual button 760b3. A
detailed structure of the combined button will be described later.

[0145] In FIG. 18, the combined button positioned on the side face of the electronic device 701 may be implemented as a power
button 764 (or a power/hold button). When the display 710 is extended toward the bottom of the side face (e.g., closer to the back face)
of the electronic device, the physical button 764a may be positioned in the display 710, and the virtual button 7640b may surround the
physical button 764a and be positioned on the display 710. The power button 764 which is the combined button may comprise an oval
shape or a rectangular shape.

[0146] Under the physical button 764a of the power button 764, a sensor (e.g., a fingerprint sensor) may be disposed. The fingerprint
sensor may include a capacitive fingerprint sensor or an ultrasonic fingerprint sensor. The fingerprint sensor disposed beneath the
physical button 764a may be an optical fingerprint sensor or an ultrasonic fingerprint sensor.

[0147] FIG. 8 shows a front view and a cross-sectional view of a combined button of an electronic device according to one
embodiment.

[0148] As shown in FIGS. 8(a)-(b), the home button 760 which is the combined button may receive a user input (such as a touch or
a touch gesture). The user may input a fingerprint through the home button 760.

[0149] The home button 760 which is the combined button may be divided into a non-sensing area s11 and a sensing area s12. The
electronic device 701 may acquire (or capture) a user fingerprint through the sensing area s12 of the home button 760.

[0150] The non-sensing area s11 may correspond to the physical button 760a of the home button 760. The sensing area s12 may
correspond to the virtual button 760b of the home button 760. The sensing area s12 may refer to a specific area in which the fingerprint
sensor (e.g., an optical fingerprint sensor 240p1) positioned under the virtual button 760b of the home button 760 can detect a user
fingerprint contacted (or non-contacted) on a cover glass 725. There may be a gap between the physical button 760a and the virtual
button 760b.
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[0151] The area of the sensing area s12 corresponding to the virtual button 760b may be greater than the area of the non-sensing area
s11 corresponding to the physical button 760a.

[0152] A battery 296 is positioned on the bottom of the housing 720 of an electronic device 701. A printed circuit board (PCB) 705
may be disposed above the housing 720 and on a side of the battery 296 so as to mount a plurality of electronic elements 705a.

[0153] Above the housing 720, a PCB 705 corresponding to the sensing area s12 may be disposed, and above the housing 720, a
flexible PCB 706 connected to a force touch panel 730 may be disposed. The flexible PCB 706 connected to the display panel 731 may
be electrically connected to a force touch panel 731 (translator’s note: should probably be 730), a display panel 730 (translator’s note:
should probably be 731), and the fingerprint sensor 240p1.

[0154] The optical fingerprint sensor 240p1 may be disposed on a portion of the flexible PCB 706. When the fingerprint sensor is the
optical fingerprint sensor 240p1, the optical fingerprint sensor 240p1 may be mounted on the flexible PCB 706 connected to the display
730, 731 and 732. A portion (e.g., a chip on panel (COP)) of the flexible PCB 706 that is connected to the display 730 to 732 may be
bent in a space 706b above the electronic device 701 and separated from the home button 760 so as to prevent interference with the
home button 760.

[0155] A first protective layer 707 and a second protective layer 708 may be disposed above the flexible PCB 706 and on one side of
the optical fingerprint sensor 240p1. The display panel 731 may be disposed between the first protective layer 707 and the force touch
panel 730. The force touch panel 730 may be formed of an opaque material (e.g. opening) or transparent material for transmitting light
in the sensing area s12. A touch screen panel 732 may be disposed between the cover glass 725 and the force touch panel 730.

[0156] The physical button 760a of the home button 760 corresponding to the non-sensing area s11 may be accommodated in a home
button recess 760r2 formed near the optical fingerprint sensor 240p1. The physical button 760a may comprise a dome switch 760al.
The dome switch 760al of the physical button 760a may move downward by a user's click (or push or selection) and then come in
contact with a tact point 721 positioned at the bottom of the home button recess 760r2. The physical button 760a and the optical
fingerprint sensor 240p1 may be separated (or partitioned) from each other by a sealing rubber 722.

[0157] FIG. 9is a front view and a cross-sectional view of the combined button of the electronic device according to one embodiment
of the present invention.

[0158] Referring to (a) and (b) of FIG. 9, when the display is increased in size or enlarged, the home button recess 760r2 may be
integrated with a display recess 760r1 to form an integrated recess 760r as shown in FIG. 9. In the integrated recess 760r, the sealing
rubber 722 separates the display recess 760r1 and the home button recess 760r2. The integrated recess 760r may be divided, by the
sealing rubber 722, into a display recess 760r1 and a home button recess 760r2.

[0159] The sealing rubber 722 may have a sealing and waterproof function. The sealing rubber 722 may be adhered to the display
panel 731 with an adhesive (or an adhesive tape).

[0160] The battery 296 is positioned above the housing 720 of the electronic device 701. The PCB 705 on which a plurality of
electronic components 705a is mounted is disposed above the housing 720 and on a side of the battery 296.

[0161] Above the PCB 705 may be positioned a separate flexible PCB (706s) connected to the capacitive fingerprint sensor 240p2
inside the physical button 760a.

[0162] The capacitive fingerprint sensor 240p2 may be mounted on the flexible PCB 706. When the fingerprint sensor is a capacitive
fingerprint sensor 240p2, the capacitive fingerprint sensor 240p2 may be positioned inside the physical button 760a and mounted on the
flexible PCB 706.

[0163] The user may input his or her fingerprint through the capacitive fingerprint sensor 240p2 of the home button 760. The
electronic device 701 may acquire (or capture) a user fingerprint through the capacitive fingerprint sensor 240p2 of the home button
760.

[0164] Above the flexible PCB 706 and on one side of the capacitive fingerprint sensor 240p2 may be positioned a first protective
layer 707 and a second protective layer 708. The display panel 731 may be positioned between the first protective layer 707 and the
force touch panel 730. The touch screen panel 732 may be positioned between the cover glass 725 and the force touch panel 730.
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[0165] The capacitive fingerprint sensor 240p2 embedded in the physical button 760a of the home button 760 may be surrounded by
the sealing rubber 722. The physical button 760a may comprise a dome switch 760al. The dome switch 760al of the physical button
760a may move downward by a user's click (or selection) and then come in contact with the tact point 721 positioned at the bottom of
the sealing rubber 722.

[0166] FIG. 10is a front view and a cross-sectional view of the combined button of the electronic device according to one embodiment
of the present invention.

[0167] Referring to (a) and (b) of FIG. 10, a circular home button 760 comprising a physical button 760a and a virtual button 760b
may be implemented as an example of the combined button in the display 730.

[0168] Each of the physical button 760a and the virtual button 760b of the circular home button 760, which is a combined button,
may comprise a fingerprint sensor. For example, the capacitive fingerprint sensor may be formed equally in each of the physical button
760a and the virtual button 760b.

[0169] The fingerprint sensor (e.g., the capacitive fingerprint sensor) corresponding to the virtual button 760b may be disposed (or
mounted) to surround the fingerprint sensor (e.g., the capacitive fingerprint sensor) corresponding to the physical button 760a.

[0170] The physical button 760a and the virtual button 760b may comprise the same or different kinds of fingerprint sensors. For
example, the physical button 760a may be implemented with the optical fingerprint sensor, and the virtual button 760b may be
implemented with the capacitive fingerprint sensor or vice versa.

[0171] The fingerprint sensor (e.g., the optical fingerprint sensor) corresponding to the virtual button 760b may be disposed (or
mounted) near (e.g., toward the receiver 440 of the electronic device 701) the fingerprint sensor (e.g., the capacitive fingerprint sensor)
corresponding to the physical button 760a.

[0172] The first fingerprint sensor corresponding to the physical button 760a may be implemented as the capacitive fingerprint sensor
240p2. Alternatively, the first fingerprint sensor corresponding to the physical button 760a may be implemented as the optical fingerprint
sensor 240pl with an additional light source (not illustrated) or the ultrasonic fingerprint sensor. The second fingerprint sensor
corresponding to the virtual button 760b may be implemented as the optical fingerprint sensor 240p1, the capacitive fingerprint sensor
240p2, or the ultrasonic fingerprint sensor.

[0173] The user may input his or her fingerprint through the first fingerprint sensor corresponding to the physical button 760a and
the second fingerprint sensor corresponding to the virtual button 760b at a time (or together) in the home button 760.

[0174] The electronic device 701 may acquire (or capture) the user fingerprint through the first fingerprint sensor corresponding to
the physical button 760a and the second fingerprint sensor corresponding to the virtual button 760b in the home button 760. The
electronic device 701 may form fingerprint images 241a and 241b respectively obtained by the first and second fingerprint sensors into
a single fingerprint image 241.

[0175] The battery 296 is positioned above the housing 720 of the electronic device 701. The PCB 705 may be positioned above the
housing 720 and on one side of the battery so as to mount the plurality of electronic elements 705a.

[0176] The housing 720 may be positioned above the PCB 705, and a flexible PCB 706 connected to the capacitive fingerprint sensor
240p2 inside the physical button 760a connected to the force touch panel 730 may be positioned above the housing 720.

[0177] The capacitive fingerprint sensor 240p2 inside the physical button 760a may be positioned on the flexible PCB 706. IN another
example, an optical fingerprint sensor 240p1 may be positioned on the flexible PCB 706.

[0178] A first protective layer 707 and a second protective layer 708 may be positioned on one side (or above one side) of the flexible
PCB 706. The display panel 731 may be positioned between the first protective layer 707 and the force touch panel 730. The touch
screen panel 732 may be positioned between the cover glass 725 and the force touch panel 730. Another capacitive fingerprint sensor
240p2 separate from the capacitive finger print sensor 240p2 inside the physical button 760a may be additionally positioned between
the cover glass 725 and the touch screen panel 732.

[0179] The capacitive fingerprint sensor 240p2 embedded in the physical button 760a may be surrounded by the sealing rubber 722.
The physical button 760a may comprise the dome switch 760al. The dome switch 760al of the physical button 760a may move
downward by a user's click (or selection) and then come in contact with a support fixture 721a positioned on the sealing rubber 722.

[0180] Similar to the previous example as shown in FIG. 9, the display recess 760r1 and the home button recess 760r2 may be
integrated with each other to form the integrated recess 760r. In the integrated recess 760r, the sealing rubber 722 separates the display
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recess 760r1 and the home button recess 760r2. The integrated accommodating area 760r may be divided by a sealing rubber 722 into a
display accommodating area 760r1 and a home button accommodating area 760r2.

[0181] The sealing rubber 722 may be adhered to the display panel 731 with an adhesive (or an adhesive tape).

[0182] FIG. 11 isa front view and a cross-sectional view of the combined button of the electronic device according to one embodiment
of the present invention.

[0183] Referring to FIG. 11, the physical button 760a and the virtual button 760b of the circular home button 760, which is a combined
button, may be implemented on the cover glass 725 or inside the display 730.

[0184] In the circular home button 760 that is a combined button, the physical button 760a formed of a flexible film may be positioned
on the face of the cover glass 725, and the virtual button 760b may be positioned in the cover glass 725. The fingerprint sensor 240pl
(or 240p2 or the ultrasonic fingerprint sensor) may be positioned inside the electronic device 701 (e.g., below the display panel 731).
Above the fingerprint sensor, only the physical button 760a formed on the cover glass 725 and supported by both supports 721b may be
placed.

[0185] In another example, in the circular home button 760 that is a combined button, the physical button 760a formed on the cover
glass 725 may be surrounded by the virtual button 760b, and the virtual button 760b may be positioned in the cover glass 725. The
fingerprint sensor 240p1 or 240p2 may be positioned inside the electronic device 701 (e.g., below the display panel 731). Above the
fingerprint sensor, the force touch panel 730, the display panel 731, the touch screen panel 732, the cover glass 725, and the physical
button 760a, which is supported by the supports 721b, may be positioned.

[0186] The battery 296 is positioned above the housing 720 of the electronic device 701. Above the housing 720 and on one side of
the battery 296 may be positioned a PCB 705 on which are mounted a plurality of electronic elements 705a.

[0187] Above the PCB 705 may be positioned a flexible PCB 706 connected to the fingerprint sensor 240p1 or 240p2 positioned
beneath the physical button 760a. Supports 721b may be positioned on both sides of (or encompassing) the fingerprint sensor 240p1 or
240p2.

[0188] A first protective layer 707 and a second protective layer 708 may be positioned above the flexible PCB 706.

[0189] The display panel 731 may be positioned between the first protective layer 707 and the force touch panel 730. The touch
screen panel 732 may be positioned between the cover glass 725 and the force touch panel 730. A virtual button 760b may be
implemented inside the cover glass 725. The virtual button 760b may encompass the physical button 760a positioned above the cover
glass 725.

[0190] FIG. 12 is a diagram illustrating an example of a method for controlling the combined button of the electronic device according
to one embodiment of the present invention.

[0191] FIG. 13 is a diagram illustrating an example of a method for controlling the combined button of the electronic device according
to one embodiment of the present invention.

[0192] In FIG. 12, (a) through (d) show an example of utilizing the home button 760 which is the combined button of the electronic
device 701. The physical button 760a of the home button 760 may receive a first user input (e.g., a push, a touch, a selection, etc.). The
virtual button 760b of the home button 760 may receive a second user input (e.g., a push, a touch, a touch gesture such as a swipe, etc.).
The component elements shown in cross-sectional views (a) to (d) of FIG. 12 are substantially similar to those of FIGS. 8§ to 11, and
thus repeated descriptions thereof will be omitted.

[0193] The first user input corresponding to the physical button 760a and the second user input corresponding to the virtual button
760b may be entered simultaneously (e.g., within a time difference of 100 ms between the first and second user inputs, which may be
changeable) or sequentially (e.g., in the order of the first user input and the second user input).

[0194] Referring to FIG. 12(a), the user may perform the first user input (e.g., a push) for the physical button 760a and also perform
the second user input (e.g., a touch) for the virtual button 760b. For example, the user may perform the first user input for the physical
button 760a and the second user input for the virtual button 760b simultaneously (e.g., within a time difference of 100 ms between the
first and second user inputs, which may be changeable) or sequentially (e.g., in the order of the first user input and the second user input,
which may be changeable).

[0195] As shown in FIG. 12(a) and FIGS. 13(a)-(b), the electronic device 701 may perform a particular function (or operation)
corresponding to the received first and second user inputs. For example, the electronic device 701, which is in a screen-off state 770 (or
a sleep mode), may release the screen-off state 770 and then display a lock screen 771 in response to the received first user input 773.
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[0196] When displaying the lock screen 771, the electronic device 701 may also display an edge 760b5 of the virtual button 760b.
The electronic device 701 which is displaying the lock screen 771 may release the lock screen 771 in response to the second user input
774.

[0197] The above-discussed particular function (or operation) performed in response to the first and second user inputs is exemplary
only, and the electronic device 701 may perform a variety of functions or operations depending on the combination of the received first
and second user inputs.

[0198] Asshown in FIG. 12(b), the user may perform the release of the first user input (e.g., a push) for the physical button 760a and
also perform the second user input (e.g., a touch or a touch gesture such as a swipe) for the virtual button 760b. For example, the user
may perform the first user input and the release thereof for the physical button 760a and the second user input for the virtual button 760b
simultaneously (e.g., within a time difference of 100 ms among the first user input, the release of the first user input, and the second
user input, which may be changeable) or sequentially (e.g., in the order of the first user input, the release of the first user input, and the
second user input, which may be changeable).

[0199] The electronic device 701 may perform a particular function (or operation) corresponding to the received first user input, the
release of the first user input, and the received second user input. For example, the electronic device 701 which is in the screen-off state
may execute the first camera mode (e.g., selfie and beauty shot) using the front camera in response to the received first user input, the
release of the first user input, and the received second user input (e.g., a swipe).

[0200] The above-discussed particular function (or operation) performed in response to the first user input, the release of the first user
input, and the second user input is exemplary only, and the electronic device 701 may perform a variety of functions or operations
depending on the combination of the received first user input, the release of the first user input, and the received second user input.

[0201] As shown in FIG. 12(c), the user may perform the first user input (e.g., a push) for the physical button 760a and also perform
the second user input (e.g., a touch) for the virtual button 760b. For example, the user may perform the first user input for the physical
button 760a and the second user input for the virtual button 760b simultaneously (e.g., within a time difference of 90 ms between the
first and second user inputs, which may be changeable) or sequentially (e.g., in the order of the first user input and the second user input,
which may be changeable).

[0202] The electronic device 701 may perform a particular function (or operation) corresponding to the received first and second user
inputs. For example, the electronic device 701 which is executing the Samsung Pay application may perform user authentication in
response to the received first and second user inputs. This function (or operation) performed in response to the first and second user
inputs is exemplary only, and the electronic device 701 may perform a variety of functions or operations depending on the combination
of the received first and second user inputs.

[0203] As shown in FIG. 12(d), the user may perform the first user input (e.g., a push) for the physical button 760a and also perform
the release of the second user input (e.g., the release of a touch) for the virtual button 760b. For example, the user may perform the first
user input for the physical button 760a and the release of the second user input for the virtual button 760b simultaneously (e.g., within
a time difference of 100 ms among the first user input, the second user input, and the release of the second user input, which may be
changeable) or sequentially (e.g., in the order of the first user input, the second user input, and the release of the second user input,
which may be changeable).

[0204] The electronic device 701 may perform a particular function (or operation) corresponding to the received first, the received
second user input, and the release of the second user input. This function (or operation) performed in response to the first user input, the
second user input, and the release of the second user input is exemplary only, and the electronic device 701 may perform a variety of
functions or operations depending on the combination of the first user input, the second user input, and the release of the second user
nput.

[0205] FIG. 14 is a diagram illustrating an example of a method for controlling the combined button of the electronic device according
to one embodiment of the present invention.

[0206] As shown in FIG. 14, the user may change the size of the virtual button 760b in the home button 760, which is the combined
button (that is, includes both a mechanical and a virtual button), by using a touch (or a touch gesture, etc.). In addition, using a touch (or
a touch gesture, etc.), the user may change the shape (e.g., a triangular shape, a semicircular shape, a circular band shape, or a half-oval
shape) of the virtual button 760b in the home button 760.

[0207] The user may perform a touch 775 on an edge 760b5 (or a corner) of the virtual button 760b. Then the electronic device 701
may detect the first touch position 775a of the edge 760b5 of the virtual button 760b. Also, the user may move the touch 775 (e.g., a
touch gesture) from the first touch position 775a to the second touch position 775b. Then the electronic device 701 may detect the second
touch position 775b of the edge 760b5 of the virtual button 760b being moved.
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[0208] Additionally, the electronic device 71 may display a new virtual button 760b-1 changed in response to the movement of the
touch. The area of the changed virtual button 760b-1 may be different from the area of the initial virtual button 760b.

[0209] The user may move the touch 775 in one direction (e.g., as shown in part (b) of FIG. 14), in two directions (e.g., starting at
the first touch position 775a and moving from the second touch position 775b to the right 45 degrees), in three directions, or in four
directions. In response to a moving distance and direction of the touch 775, the electronic device 701 may change the shape of the virtual
button 760b (e.g., a triangular shape, a semicircular shape, a circular band shape, or a half-oval shape). For example, when the touch
775 moves in two directions, the shape of the virtual button 760b may be triangular.

[0210] FIG. 15 is a diagram illustrating an example of a method for controlling the combined button of the electronic device according
to one embodiment of the present invention.

[0211] Referring to FIG. 15, the user may perform the first user input 776a (e.g., a double click or a long press) for the physical button
760a. Then the electronic device 701 may display virtual buttons 760b, 761b and 762b in response to the first user input.

[0212] The displayed virtual buttons 760b, 761b and 762b may contain icons (e.g., 760b6, 761b6 and 762b6, see FIG. 16)
corresponding to their functions. The virtual button 760b may be displayed with a specific icon (e.g., a home button, not illustrated)
corresponding to its particular function. Similarly, the virtual button 761b may be displayed with a specific icon (e.g., a microphone,
not illustrated) corresponding to its function. Similarly, the virtual button 762b may be displayed with a specific icon (e.g., a camera,
not illustrated) corresponding to its function.

[0213] The user may move the touch 776 along the displayed virtual buttons 760b, 761b and 762b (e.g., from the eleventh touch
position 776b to the twelfth touch position 776¢). In response to the movement of the touch 776, the electronic device 701 may change
the positions of the virtual buttons 760b, 761b and 762b. For example, the electronic device 701 may sequentially change the positions
of the virtual buttons 760b, 761b and 762b in accordance with the moving direction of the touch 776. When the virtual buttons 760b,
761b and 762b whose positions are changed are displayed, the functions of the physical buttons 760a through 732a corresponding to the
virtual buttons 760b to 762b may also be changed (or mapped). When one (e.g., 761a) of the physical buttons 760a to 732a corresponding
to the virtual buttons 760b to 762b having the changed positions is selected, the changed function of the selected physical button may
be executed (or performed).

[0214] FIG. 16 is a diagram illustrating an example of a method for controlling the combined button of the electronic device according
to one embodiment of the present invention.

[0215] As shown in FIG. 16, the electronic device 701 may display respective icons 760b6 to 762b6 corresponding to the functions
of the displayed virtual buttons 760b to 762b. The user may perform the first user input (e.g., a touch gesture such as a swipe or a flick,
which may be changeable) for the displayed virtual button 760b. For example, the first user input (e.g., a touch gesture such as a swipe
or a flick, which may be changeable) may be an input that moves in one direction (e.g., one of upward, downward, leftward and rightward
directions) for the displayed virtual button 760b.

[0216] The user may move a touch 777 from the displayed virtual button 760b (e.g., in one of upward, downward, leftward and
rightward directions from the 21st touch position 777a). For example, when the touch 777 moves from the 21st touch position 777a in
the upward direction 777b, the electronic device 701 may execute a camera mode A (e.g., selfie and beauty shot) in response to the
movement of the touch 777. When the touch 777 moves from the 21st touch position 777a in the downward direction 777c¢, the electronic
device 701 may execute a camera mode B (e.g., continuous shot) in response to the movement of the touch 777.

[0217] When the touch 777 moves from the 21st touch position 777a in the leftward direction 777d, the electronic device 701 may
execute a function A (e.g., Wi-Fi connection) in response to the movement of the touch 777. When the touch 777 moves from the 21st
touch position 777a in the rightward direction 777¢, the electronic device 701 may execute a function B (e.g., automatic rotation) in
response to the movement of the touch 777.

[0218] The camera mode A, the camera mode B, the function A, and the function B described above are only exemplary, and may be
changed to any executable function (or operation) in the electronic device 701 by setting.

[0219] FIG. 17 is a diagram illustrating an example of a screen having a combined button of an electronic device according to one
embodiment.

[0220] FIG. 17 (a) and (b) show an electronic device 701 in a screen-off state 770 and an electronic device in a screen-lock state 771,
respectively. In the electronic device 701 in the screen-off state 770, the virtual button 760b of the home button 760 may not be displayed.
In the electronic device 701 in the screen-lock state 771, the virtual button 760b of the home button 760 may be displayed. The virtual
button 760b may have a specific icon 760b7 (or text, symbol, etc.) corresponding to the function of the virtual button 760b. The virtual
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button 760b of the home button 760 may be displayed or not depending on the state of the electronic device 701 (e.g., a screen turn-off,
a screen lock, or a screen wake-up).

[0221] According to one embodiment of the present disclosure, an electronic device may comprise a housing comprising a first face
facing a first direction and a second face facing a second direction, the first direction being opposite that of the second direction, the
first face comprising a first opening and a second opening; a touch screen display being disposed and visible through the first opening;
a mechanical button positioned at least in part of the second opening and movable in response to a pressure applied thereto; a processor
positioned inside the housing and electrically coupled to the display and the mechanical button; and a memory positioned inside the
housing and electrically coupled to the processor; wherein the memory stores a plurality of instructions that cause, upon execution, the
processor to: display a screen on at least a portion of the touch screen display, display a graphical user interface (GUI) on a specific
region of the screen visible from above the first face and adjacent to the mechanical button such that the GUI visually extends the
mechanical button.

[0222]  According to one embodiment, the mechanical button may have rectangular shape and be visible from above the first face,
and the GUI may be visible from above the first face while having another rectangular face adjacent to the mechanical button.

[0223] In one embodiment, the mechanical button and at least a part of the GUI may have different colors.

[0224] In one embodiment, when the processor receives a touch input through the region of the screen, the plurality of commands
may activate a function related to the mechanical button in response to at least a part of the touch input.

[0225] In one embodiment, a fingerprint sensor may be disposed in the specific region where the GUI is visible.

[0226] According to one embodiment, an electronic device may comprise a housing including a first face facing a first direction and
a second face facing a second direction, the first direction being opposite that of the second direction, the first face including a first
opening and a second opening; a touch screen display being disposed and visible through the first face; a mechanical button positioned
at least in part of the second opening and movable in response to a pressure applied thereto, the mechanical button having a corresponding
function; a processor positioned inside the housing and electrically coupled to the touch screen display and the mechanical button; and
a memory positioned inside the housing and electrically connected to the processor. The memory stores a plurality of instructions that
cause, upon execution, the processor to: display a virtual button on at least a portion of the touch screen display, and display a graphical
user interface (GUI) on a specific region of the screen, the virtual button being configured to perform the corresponding function of the
mechanical button, wherein the GUI visually enlarges the mechanical button.

[0227] In one embodiment, the mechanical button has a circular shape and is visible from above the first face; the graphical user interface
may be viewed from above the first surface and may have a circular band shape surrounding the mechanical button.

[0228] In one embodiment, the mechanical button and at least a part of the GUI may have different colors.

[0229] In one embodiment, when the processor receives a touch input through the area of the screen, the plurality of commands may
activate a function associated with the mechanical button in response to at least a part of the touch input.

[0230] In one embodiment, a fingerprint sensor embedded in an area where the graphic user interface is visible may be further
comprised..

[0231] The methods according to the exemplary examples of the present invention may be implemented in the form of program
instructions which may be executed by various computer means, and recorded on a computer-readable medium. The computer-readable
medium may include program instructions, data files, data structures and the like, either singularly or in combination. For example the
computer-readable medium may include, regardless of whether or not data can be deleted or re-recorded, volatile or non-volatile storage
devices such as ROM, or, for example, memory such as RAM, memory chips, and memory devices or integrated circuits, or, for example,
optically or magnetically recordable and mechanically (e.g. by a computer) readable storage media such as CD, DVD, magnetic disc or
magnetic tape.

[0232] It shall be known that the memory which may be included in the portable device is one embodiment of a mechanically readable
storage medium which is suitable for storing a program or programs comprising instructions to implement the examples of the present
invention. The program instructions recorded on the media may be specially designed and configured for the present invention, or may
be known to and available to persons skilled in the art of computer software.

[0233] Having described at least one of the preferred examples of the present disclosure with reference to the accompanying drawings,
it is to be understood that such examples are merely exemplary and that the disclosure is not limited to those precise examples, and that
various changes, modifications, and adaptations may be effected therein by one skilled in the art without departing from the scope or
spirit of the disclosure as defined in the appended claims.
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[0234] The scope of the disclosure, therefore, shall be defined solely by the following claims and their equivalents.

Explanation of symbols

[0236] 101, 701: Electronic device 120, 210: Processor
760: Home button 760a: Physical button
760b: Virtual button

Drawings

FIG.1
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2oE o> =
gu Hu i o wfn

Aoj(143) & <& B, API(145) v o EFgAeld T2 (147)0] AL (141) T FAlste HolHE F
S FaE £ gk, EdE nE90](143)E o] Z g Aol LRI (147) O Z HE
A 8AES A &9 et AT = Ak dE 59, "EAN(143) = o] T Aol
T Ao st AR FA(101)] Al2E Blax(dE 59, H%(no), Z2AM(120), ==

7
r’ﬂ(lrso) 518 AT+ JE P 2908 Folskn, A7) st olgel Ay a3Ee AAT + Yok

rlr rﬁ 4 K

(147)0] AR(14D) EE WEo](1oIA AFHE 75 Aolsr] 98 Aeselx
of, & Alel, B4 Azl, B B Aol £ AF Holw shtel Aeisolx w

o

&
2L
o
)

A& QA A(150)E dE EH, AFEA & 9
(1019 b2 74 84(E)dd ALGsAL, 5\3% A =; 2Px](lolu e A 3&(
tolHE AFER e TE o V7R &89 4 ).

gaZdgel(160)E <& W, A4 fz=IZdo(LD), U3 tho]=(LED) tl=ZEdel, #7] &3 tho

(OLED) ©l&ZE o], T nfo]a &2 HAX7|A AR MEMS) t]2Z o], = A} Fol(electronic paper) T

zHolE 23T 4 k. "z=ZYel(160)= d& W, AREAlA Z4F ZHx(dE 50, 92E °1f’1

e, ofo 2/ AE )& ZANE & At Léiﬂﬂ °](160)= EX =39 4 b
hu = T

A g ,
47 A EL 8RN WA QAR o8 BA, AL, 27, T swy Ads -

it
ol
ol
4
rlr

B

o "
L

|
2
r> 30
ot 10

2

AE Aol =(170)= & &9, Az FA 0D o FA (s 501, A1 <A A F=(102), A2 2
A2 (104), E= AB(106)) o] FAE AAE 5 . A8 89, A AEHAI2(170)= A T

X

g

4o oot o E e,

¢
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A EE A BAE FElA UESAA62)0 AAH i AX(dE o], A2 9F AA FA(104) E=E A
H(106))9} S48 4= 9},

T EAS o E 59, LTE, LTE-A(LTE Advance), CDMA(code division multiple access), WCDMA(wideband
CDMA), UMTS(universal mobile telecommunications system), WiBro(Wireless Broadband), %+ GSM(Global

System for Mobile Communications) & & A% 3UE A&l AEY T4

EFT & Atk & 2

of wzw, ¥4 FAe, 95 59, WiFi(wireless fidelity), BFF2, BFF2 AP (BLE), A2H]
(Zigbee), NFC(near field communication), A& A]§Fo] E#dlx~u]X(Magnetic Secure Transmission), Z}H 2
ZFA|(RF), T B oojgo] YEYABAN) T oz s T 4= o).

St AAloo] wmEw, FA FALS GNSSE X 4 9tk NSS&E, dE& EW, GPS(Global Positioning
System), Glonass(Global Navigation Satellite System), Beidou Navigation Satellite System(©]3d}

"Beidou") =+ Galileo,
ol M+=, "GPS"+= "GNSS"¢F AT TstH o ® ALgE 4 drt.

F4 FAe

232(recommended standard232),

A Pt
xgak 4 9o,

, o2& 59, USB(universal serial bus),
HEA FAl,

HEZ(162)= del7 Al HESA,
T g UENA T Aol= stuE g8 5 o

Al A2 oF
g AAlefoll wEw, Ak FA(10DAM dAH = s45e
A

ACdE =

gk A ool w2
I

of
f
X

,
AR 75 e g

(A= B0, AR (102, 104),

o= #late],

T 2% UE AAde] wE Ax A (201)2 EExot.
A2(101)9] AA e dF-E Ege = k. Ax FH(2
B2l BE(220), 7FdAF A BE(224), wWEE](230), Al

Al Al A
B0} ~(270), 909 ®EE(280), Zhlg} EE(291), AY
2 TE(298)E FE8HsE 4= 9l

Z2AMC2I0)= dE EY, &9 AA £ 58 TIPS s [l
delg A 2 dits 3T
il

of I AZES 7Y _4ES
(210)+=, odE =4,

AAF 5 Q. %4F

the European global satellite-based navigation system®@d <= AU}.

W= POTS(plain old telephone service) %

A5 E¥, AFH HEHA(AE

A FA(102, 104) ZH7He AAF A (101)

, AzE A(102,104), HE= AB(106)o 4 A

, AR A (101)7F oW 7150y Au|AE AEow i QHd oste] Fajof &
%iX} 2le(lOl)c 7)s Ee AHEE AR AYAT|=

SoC(system on chip)® T39 <

olgl, ¥ A

HDMI(high definition multimedia interface), RS-

% AolE s

E0], LAN E= WAN), <IEY,

S U EE e FFI Y & Aok o
AN EE AR O Sy wE B4 A% 3
4 5 Qo

7
gale] T FrtH oz 19 AP Ao
s

s AM106))001A 84 = k. g2 AR FA
(102, 104), T2 AB(106) = 839 75 T F71 7|5S Adysta, o 292 AA
A= (101) & ﬂ%f:;_ 4= Jok. AR AA (10D FAE 23E adzE e F7

How Aelste] 29H /%ol
A

]_
dE BW, FEPE AFY, B AFY, wE FeoldE-Ay

A

-

Az A (201) = A5 4, &= 1o =A" @A
01 3ty o)del ZRAAM(E Eof, AP)(210),
TE(240), 48 FA(250), "laZe](260), ¢
el BE(295), ®iEE](296), <AuiACE(297),

ste] ZRAA(210)0] AAH thRe =9
4 9tk ZEAA

Ak, & Aol mEY, Z2AX(210)=

GPU(graphic processing unit) %/%& olux] A& T2 AMZ o £ 4= ).

ZrAA210)E & 20 =AE T 8A4E
At ZEAIA(210)= BE 7 225

dolHE EAd wRgd 2r)ste] AEshaL,

E2 BE(220) (A Bof, B4

2 =, AZH BE(221), WiFi ZE(223), &5
5(229)5 ZE8sE & th. AEYH ZE(22D)S oS %?i,

)
s, EE QEY A2 52 AT 5 A

gk ool mEw, Az

mlru
mﬁ i of
=
j%
i
X,

QEANL0) FY EE TN FHE AY ek 5

< 1&% MM & w3, 9 T3

EE(221)2 7hdA A EE(dE

A RE@RD)E TP FE
A e

HED) T Hojk= o}b‘rifﬂ FlE HH
_]

HEE(220)C
FE(227), NFC =E(228) @ RF =
A2 A

)

=0°], SIM 7F=)(224)& ©]&3te] &4 HES

=L WolAd Ak ] (201) 9] ?‘:ﬂ R ATE FHL 7 vk T AA o] mEW, Ag RE(22D)2 Z2A
AM210)7F Aled = = Ve T AolxE dF Vs FIEE & Adnk. & AAlde] wEd, AEe 2E(22
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D2 AFUAeld Z2AA(CP)E X33 4= . o'l AAlde] m2d, A& EE(221) WiFi BEE(223),
BF52 BE(225), GNSS RE(227) HEE NFC % = g B, F A oHE e
integrated chip(IC) ¥ IC #7)x el x3= 4 g},

RF BE(229)2 & &4, 54 AZ(dE &9, RF A2)E $548 5 =
E AW, PAM(power amp module), -Zrﬂ'A ZE, LNA(low noise amplifier), H¥ <HelY 5& =3+
Atk TE AA o] wad, A2 RE(221), WiFi 2E5(223), EF%F2 2E(225), GNSS HE(227) X
NFC 2E5(228) 5 Hol% b= WHIlY RF ZE5S 53] RF 252 $428 4= Q).

1=

Attt RF EE(229)2 dE
(e}

o

7EiAE A RE(224)2 dE YW, I A RES Edele Tt Ee dhld=E SIE 29E
glow | f3 A AKR(4E Eo], ICCID(integrated circuit card identifier)) H& 7[IYA AW (JE &
o], IMSI(international mobile subscriber identity))E ¥E3& 4= Qit}.

W2 (230)(dE Eo1, wWRE130)= dF =¥, W wE#232) e 9% #Rg23)E 23 F
ATk W W2 (232)=, A& EW, WY HWEF(dE 5o, DRAM, SRAM, H& SDRAM ), H3EA W=
2 (A& E°], OTPROM(one time programmable ROM), PROM, EPROM, EEPROM, mask ROM, flash ROM, = =
g, = EgtolH, e &Y= 2HO|E EgtolH (SSD) § Aox e 23 S Tt

3 Wrxgl(234)= ZYA =go]lB (flash drive), oE EW, CF(compact flash), SD(secure digital),
Micro-SD, Mini-SD, xD(extreme digital), MMC(multi-media card) T3 WEg 28 58 Z3a 4 du}. 9
A WEg(234) = gt AHHAl~E Tt WA FA(201) <} VFHoR B FEFo® AZFE 4 Q).

ﬂl

A BE(240)2 & YW, BHS ASSIAY AA ZFA(201)Y 2E JUE AR, AF £ 13XE
ARE H7] AEz Agd 4 g,
AX BE(240)& oS W, A2z AA(2404), Aol2 AA(240B), 719F A4 (240C), whzdlE 4144 (240D),

7V A (2408), 18 AA(240F), <8 AA(2406), ZAe](color) MMAI(240H) (A= £}, RGB(red, green,
blue) AlA), A AA(2401), &/5% MM (240]), % AA(240K), T+ UV(ultra violet) AlA(240M) <

o] Aojx g X & k. FrHoR e dAASRE, AN BE240)2 odE &9, FZ4(enose) Al
A, deemsole (e MM, ALNERANBRIAERG) MM, AE2AT 0 TAECG)  AA,

2 E
IR(infrared) AlA, 2 AA Z/%e A& AAE 2T 5 Aot

AA 25 (240) L gt &3k Aol it o] AMES Alofety] F Aol J=E ¥ T & U
ofwl AAldoll M=, Ak FA(201) = ZE2AA(210)8] A=A Ee HER, AlA EE5(240)S AJst=s
AE Z2AAE o EFste], ZEAA(210)7F £H(sleep) FHOl U= Ft, AlA EE(240)& AE F 9l

o}
de A2(250)+= dE EW, HA #d(252), (YAE) = AA(254), 71(256), = 229 48 FX(258)5

B #d(252), oE 59, A, @4, 494 WA, e 2539 W F HolE sty aS ALE
g 4 k. Eg, HA 9d(252)2 Ao §1§§— o 23 $x Yo, HA #d(252)> HERY dolof
(tactile layer)& Ul X2g3ste], AFgAlA 7 db&S A3 4 o,

(fx8) 9 AAM(254) &= <& B9, HA glde] dFolAY, dxe] A4E FJES ¥383t 4 I},

71(256)= & &9, 34 HE, FT24 7], e 79H=E 2§ 5 ).

g A (258)= vholA(dE Bo], vho]l=(283))F Fall, ¥ ZolM EAE xE9E HAAS,
71 A vl ek HolHE A0 o Sl

=90](160))= e (262), S=15 FA(264), ZEAE(266), B/E= olE

N4 (262) dE W, FAsMA, F
(252)3} 3} o)A mER A" £ rt. §
A7lE 54 = =

2 JEEAY, =

A FEE 4 gud. fd(262)e HH w4
(262)& AH&AFS] ElAlo] thgh gtee
A AAE B dd(252)3 dAE
ol A= FdE 5 AT,

10Lm‘“

-9 - AliveCor, Inc. Exhibit 1023
IPR2023-00948
Ex. 1023.49



[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

SIHS31 10-2018-0062654

E2AE(266)E 23-d WE FALsle] FAs AT =, A FA](201)9] WEF

= 9% X% 5 ek,

Qe H o] 2~ (270)+= o= &9, HDMI(272), USB(274), 33 <UE|Ho]~(optical interface)(276), T+ D-sub(D-
subminiature)(278)5 X3& 4 <t} QEHA|A(270)= dE W, & 1o =AlE 521 Qg H o] (170) el
3" 4 dr}t. FrHHoE TE gAFoR, Q¥ H o] A(270)= 04]~ EW, MHL(mobile high-definition
link) 1E{#o]2~, SDZF=/MMC(multi-media card) QIEJ#|o]2~, Hi= IrDA(infrared data association) 7+4 <l

Eldlo]=g 23T F 9]

At

¥
[y
Y
rlo
2
il
il

hul

QU HE(280)2 & EW, 2g9 M7 AEE AUFgeR WAL F k. 2TQ EE(280)9 Aok
5 T4 84E odF B9, & 1d EAE g4F9 AE o] =(145)0] 23E 5 Ut orjQ RE(280)2 o
2 27, 297(282), FAH(284), o]o]FE(286), T mlo]A(288) 58 Ed ¥ wE EEHE A7 AR
2 YT F Yk, A28 E 297 (282)3 38T 5 Q).

FhEl BE(29D)2 & W, AA Y 2 TGS 29T F Qe AHEA, & AAdd w2, s o
Aoy oluA] AA(AE Eof, AW AAN EE FH MA), A=, oux] Ald Z2AAN(ISP), e ZIA(
E 0], LED ¥+ xenon lamp 5)& L3 4= 9t}

2 By BE295)2 dF5 =9, A X209 AHS #ATE al
EE(295)2 PMIC(power management integrated circuit), & IC, T=x Higz] == A
g ATk, PMICE, 4 B/EE 74 231 448 7 = o 4 23 = =
A7 HA e ARV A 58 xFety, 7 S fe ARl 32, dF 59,
32, Be ARV 58 o 28 F k. #iEE AleAE, 4 Z

Z] =

R =

o, AR, B 2EE AT & A g%, dE B9, A4 A /Es Bg dAE £33
o~

e

o

A A TH (297) = Ak &A(201) Ev= 2 (5 5o, TEAA(210))°] 54 ZH, o5 =¥, 8 4
g, AR e e T3 dE 5

HE(298)= H71A A5E VA4 HEso® ¥EE F 1, e, == ¥{Y 527 55 H8ANAE F onﬂr
2 A (201)+=, Gﬂ*‘ =, DMB(digital

mHolE 2 (nediaflo ) 5o A wE wro] HelHE Agd f Yt wutd W AY FA(AF 5

GPE £ = vt

=]

<!
A
s

multimedia broadcasting), DVB(digital video broadcasting), &=

2 EAA Tled 7 8aE A4S sty e 1 o] F-F(component) & & TAE 4 9l
4 8ol HAHLS de} Ao Fael meEbd gebd 4 vk v AAldelM, Ak AA

A (201)= dF A a7F AFEHAY, FUHER) 7 8aE ¥ e, e, A 8
7b AstEel shuel AAE FAEs, A olde e A 8aE0 Vles T 3T 8

38 te AAde] wE Zeag BEe BSkot. @ AAdd wmw, Lz
Sol, X I(140)e A% AA(AF Sol, A% AA(101)e] HAR 4LS Aojahs &9
B A QA FEAE AT ATANCAT Fol, AFAN Z2aB()E 2RY

P

ES
0o il o = . o . ™ o R S T, S8l 2 ol =
+9 AA=, odE ’é‘tﬂ Android' , 10S ', Windows , Symbian , Tizen , =+ Bada & ¥ < 9t}. & 3
o

S #Hx3H, Z2ad BEBI0)S ALG20)(dE 5o, AE141D), HIEAB30)(AE £, vE]
(143)), P1(360)(oﬂl~ Eo], API(145)), Z/FEE oJZgAolA(370) (S Eo], o|ZgAeld == (14
S XFT F ok, 2RO BE(310)9 Aox die A FA o] ZERE HAY, F AR ZA
(& B9, A= AX(102, 104), AW (106) T)IZFEH tEZ= 73},

N

ELo

AY(320) dE 59, A2E @iz viyA(321) 2/EE futolx =glo]w(323)E X 4 i)
Alz=dl gl a2 WU A (3215 AlEE gasd Ao, g9, Es

A2l g wuA 2D E ZEAA e, e %ﬂ# T gd AlxE #AEys 23 5 9.
tule]z =gfo](323) &, dE 59, "xEde] =gold, Jheet =dteln], EFF2A =dold, 3f AR
gl =gtoln], USB =#toln], 7|sl= =z}oln], WiFi Z=geo|¥, <erle =go]¥, ©E I[PC(inter—-process

2
2 H
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communication) ZgfolHE E3FH3E 4= QIT},
=

HE901(330)= dE EW, oFYAIMAET0)0] TEHORE JEJ 2 3= 71es AFsAY, &AM
(370)0] AA}F A WF-o] Algkd A|~F RS AREE ¢ RS API360)E T3 thde Ve ES o EEA
0] A (370) 0. % xﬂ%?‘g F Ak g AAde] wEE, 154164(330){— Held golB ] (335), oZAolA
w1 A (341), T Wiy (342), HElETe] wiu A (343), #a2 vy A(344), 9 mIYA(345), dlo]E
o] UH‘%X1(346), 4171 A Wiy (347), ADEHE] wlUA(348), =E]FA A mIYA(349), ZA 1A wlUA
(350), & Wiy (351), AlFEE "WUA(352), Ev= & =39 vy (363) F A% shtgs 2t
ATt

HEFY 2helB 2] (335)= & &9, o=gAeld(370)0] ¥y = Et
e T8kl s AAd#rh Agshs Fhelree] Ras T 4 3
e, e gy, B Abs 3 AYE 3T ¢ G

ofFEAold WU A (34D = clE &9, o=eAe1d(370)9 AR F71E deE 5 U
A= WA (342)= hHelA AREE = GUT A& #ed 5= 3l
vy o] mjuA(343)= vide] A5 Al dagh WS vpepstar, sfd Eule] b= SES o] 8510

mtio] sele] Qlmy wi Umwe 9 4 o,

a2 oy A (344) = o] ZE A0 A(370)9 A2~ FE T yre e FIHS #ed

ik
4>
o

3¢ YA (345)=, A& €49, HHE1E]94 £ e J9S #Eeta, dA FH 9 s 2o A8 JRE
A-gst = o). 3 Ao w=2w, 39 iy A (345)= ¥Fe] 22 (BIOS: basic input/output system)&l A

= Pt
g 4 Q.

=
)

o

rr

dolgHe] 2 iy A (346)= & 59, o= Aold(370) 4 A&E dHeolgHel~s A, AN, ®

& U

714w A (347)= 714 ghde] FHz vixy= ofEeillolde] AR e NS dyd & .
AGEHE] WU A (348)F olE W, F

=E Al MyA(349)=, olE 59, =& wAA, ofE, 2 dF T oMES AREAlA A
ATt

201 vy A (350)= s &9, A AA9] 94 ARs #T = Ao

2 YA B ols 'Y, AREAIAl AleE 2de 53 T oleh ddE AREA JIEHolAE A
3 4= 9t}

W73

o)

Hek A (352)% oS W, ALF Bl = AR 1SS Aled & A
2

g 239 YA (363)= dE W, ¥l mAE YzEdely J9S AAT 4 Uk, 3 AAdo] o}
29, 24 239 wyA(353)= 2EFo] TAHES A4H giaEd ol d9S Fo AvE dR, 1
¥ g3 £ o9k #A#HE AMEA IHH o) AE BT 5 k. ¢ Ao mEH, nEN(330)= AR A
Aol 4 e G &3 7Iss #YEr] g F3k(telephony) WiUA EE dAed 7 84F9 7T EY
23S AT F e st vEde] RES XS 5 Q. g Axjde] mEW, nE(330)= =% AA
o] FHERE E3lE RES AT = du. nE(330)E FHoR VEY A 245 dY A AY A
28 Y 2AES F1E 5 9

API(360)= o= =W, APl Z2adYy 459 Hitoz, £ AAd wet g2 FHdoz AFd 4 u).
E EW, =ERolE HEE (0S9 A5, SHFEE ] API AlE ATE & Ao, ol Ag, A

7N ool API A& AFE 4 Ut
JZ A1 A(370)L, dE EW, 5(371), thold#(372), SMS/MMS(373), IM(instant message)(374), B¢

A(375), ZHAIEH(376), LH(377), ABHE(378), &4 thol€(379), olwl¥(380), &= (381), Ht]jo] Z& o]
(382), A (383), 94x(384), A2 AJ(dE S0, &

TF Ee d99 5 54, e 3 AR(AE =9,
7%, £5, Bv 2k A1) Aw ofEgAelds 2FE
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gom, oE EW
integrated circuit) 3, FPGAs(field-programmable gate arrays), & X271
|

ASIC(application-spe fie
ATk, thgsk AAjdo] w2 G| (o

N5 el A% 2 REE Eb
)

= 501, Fas v 1 7]’55 amT tg’

-1> o P

ot d¥E T2 REO HHE HFHE I /e AF wA(dAE B, o
22 (130))el A wWHAR FdE = vk V] WA} Z2AA(AE B9, Z2AA(120))] <3 4
gy A9, TZAA } A7) HHojd dFete Ve S AL &
AFHZ #5 71 715 viAE, sledam, E29a3, vfavg wiAmll(dE 59, A7lEHe|Z), 375
WA (S Eo], CD-ROM, DVD, #}7]1-3 ®iA (el& E°f, FFEZ tz=z), UF =2y & £33 5 .
Brols e o3 v ﬂovlf & E= JHZEHC s ddd ¢ e 2EE 23 7AYo
3t AAlde] w2 BE Ee T2 BELS Awd 1A 245 T Hok dh oS kgAY, R}
AFEAY, T g2 74 845 9 T8 § ok, s AAdd e, BE, T2aYW ZE T U2
T4 240 g8 e FHES oA, WYy, vEE ke 285 AYEAY, Hom AR 7

kel
’ 1 T
o e AR AAAAY, AR, FL O Sh0) S8+ A,

T 48 Fzxate], trFst AAdolAe], Az X (401)¢] HWo]l ZIAHETE. AR X (401)E T ~ZH o]
(410), 8- (420), F8F A4 (430), FAIBI(440), ZhelEh(450) 2 W BIEQ & BIE(LE, AE AlA,
460)E 2T F Uk, W& HELS Aed F BHEMED)WET oflumt 'FH A3 9 WE'(recent apps
button(key) 461), 2 '=Zo}7}7] ME'('back button(key), 462)S ¥3st 4= ik, I HE BELS AY
HE(730, = 18 Fx) ¥/EE 25 H%E(‘:f\] HA opdh & g = k. 2wy AAdea F HE
S HE HEY o2 Ay, HE FFHE & HESR IHIE e oYL},

2

HE WHEM60)2 daZdol(410)o] JAAR(AE E9, 394 420)9] $A)s= 22 WE(physical button,
460a) % ET B EME0a)dAEE V]sAHoR AXEI, rAZgol(410)d IFAEE 7MY BlE(virtual
button, 460b) .2 F&E 4= . 7H} BEL AXE BE(I))S e 5 ).

3F9-Ao $H sl BT B E(460a)+= 71 AA H%-‘E—( mechanical button)E E3& 4 v}, fAZdolo] FAE
= 7 WMEMUEL) S 23E 44 A A(GDE £38E 5 Q).

T HEMR0)S 7o ®E A Zof 'FH A3 9 B E'(recent apps button(key), 461), @ 'Eolr}r] HE
('back button(key), 462)0] $x& 4= r}.

3 AAoo] mEw, faZeo]l(410)E AR A (401)2] AW AAC HAE = Y. olo wEl, -9
(420)2 A} =] (401) 2] HAHo] FAAHA S 5 Urt.
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OAZgol(410)E o= =4, AA AX(401)¢ =How AFHo A= F 9o, T3k, 3k AA 9
mhEd, HaEdo](410)E WA AN (4019 AW Axo] P\ F vk, ofd wheh, 8944200 WA
A 4019 Ao vulx] Are] PP = et

aZgo](410)= AW 28220620, = 6 FF)ol o) wod 4 v, 3 Arjdo] w2d, AW FEs
(6200 oo (s, e 7HE F du. dE B9, AW FEx=(6200 FE MM S(ZAHA

ﬂ!

olyzh, AW S(=AHA olygh), el Z(ZAIEA ofddh) 2 A& AA E(EE, F HE &, =AY
A ol E 3T £ Yok, wI, A FeA(620)0E ANE(631, & 6 FR)E o T £ gr}.

S

Bodbyol rheksl AAldo] whEw | s AA(430), ZAIH(440), FhulEh(450) 2 AE A (460)E A=

=W, oF94(420) Ex= "=Edo](410)9] stdel 94AE 4 itk & dge] vhkd AAldel wew, 3o

A (430), A B (440), ZFHlEF(450) 2 A& AA(460)E dE W, tA2Zgol(410)d =32 5 Aok, F
g AA(430)2 & EW, 24 AA, 2= AN, A AA, Ee UV *M% s 5 9

3k AN oo waw, F8 AA(430), AW (440), FHHEIEH(450) D RE AA(460)0] YAE E 4o TAEH
ol FAEA] =), o= =W, F3F AA(430)= AR} FX](401) 9] shero] Yx= = Q).

T 55 FFshe, B oubo] uokst ArjdeA, dxF ZA)(501)e] FAH F ZHo] A", AA A (501)E
39-7(510), A AA(520), 7FHEH(530), AEHO)2(540), H 2HA(550)E EgS 4= U},

g Afeel] waw, sk (510) AR FA(501)¢] FH g S FAdE & vk, F Al maw,
A AA(520), ZHAER(530) = AR AA(501) 2] Fdel fjxE = ok F
(540) % =37 (550)= AR &A(501) 2] FwHol -?4'1 d 5 Slvk. 3 AAldel wam, A AA(520), 7

2}(530), SlE|Hlo]2(540) B 2317 (550)9] A= = 59 =AE 9o FAEA v},

T 62 3 AAde] w2 Ax FHe AAE 2 SHzeltt, T 68 HZIIH, 3 Ardel w2 W} A
(600)+= 3F9-4(610), AW =W2(620), t=Zdo] Nd(630), 7 BE(640), AW 2(650) E F H
E(660)S £33 5+ 9l

394 (610) A1 (AR S e Al W(611), A1 Py wdel A2 HE(FH)S Fee A2 9
(612), % A1 A(611) = A2 W(612) Atole] & E#ME FU(613)S £33 4= Ut}

AW Fe2=(620)= HAF A (600)9] Hx=Edeo]l Hd(630) T 2 S BT 5 Ak AW SHx

(620)= Aok Ak A (600)9] dwel g of, AW Fe=(620)= AW AFE A

e ook AW 2P 26200 AW o %‘%ﬂo Lodvk. AW SH 262005 FHORE o] F

ofd Fi 9, A, g, #5 o Y = ojFod F O‘T/P 7%31 R ks
s

=y =
NERSEY ér = ﬂuq ZA2(120)=, & 501, A3 #, EagdE 5
5,: o]

—10

glo] HE(630)2 Ar =UW(620) ofefell HjxE = Utk "xEee] HE(630)2 A5 &, ¢5 o,

2= =
et B/EE dhtho] S o] FLE FojAA &9 (610) Wl wiAE

T Ak

txaZdo]l #d(630) AxF X Aol HEES AFstes & ZHE y2aZdo|(full front display)d
T Aok, dz=Ede] #1d(630)9 & o3 o2 FAAES WX 7t MAE & Qv dE 5o, I BE
(640) 2 A (M EA]) T #Te FAELS HAAF FX(600)2] Hgk o Zof wixld 4= 3l

tZge] 39 (630)> HE]H(active) GG (EAIHA olyE), ANE|B (inactive) FG(=AIHA] ofEh) S
¥ 4 Uty dEB 99 AW aﬂé 620)2] Ty 9dS T =EFd ¢ vt dEH JId 20
gl 2 dloly S T3 FEEHE A7AE Ao ug WEs &8 5l dEH g9 F3 ] (aspect
ratio)E & E°], 18.5:9(E%, 19:9)d & A}, T3, HEIH gdo] F3H|= 4:3, 3:2, 8:5, 16:9,

16:10, 5:3, &=, 21:98 %33k 4= 9},

AdEIH goo] HH BEL BFES 2HY 4 U AZE 79 7T S Y £ . AZE J)9 A&
ARSRLS] ¥ AdH e AR o]E Sl Zxste] WAE R . dEB 492 AW giEE(dE 59
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[0111]
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[0113]

[0114]
[0115]
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[0120]
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AW mAe oF 90% o) S ARE = U

JMEH J(EAIFA ol NEH J9S Eeiie d9d + Ak, & HAAo] m& HA F=](600)
o] QINE|E JA (A=A ofydhH L FdAQl dAk Fx(600)2] ANE|H FF(EAF A of]gh) o] HléH =7
FAE 7 vk JIAEHE GA(EAIEA] ofgh) o] Hojw di= AW FA(62008 3 = EE T vk

AAMEH FA (LA HA ofghH) L dE 5o, txaZo] Y (630)2] FHEFEA EFHI npa] golojd
o) 74zl d9d 4 k. EFHE v dolole AW F#2(620) #HeololE Ao EM FAH &
ATE. ZhE o] QINEH A (EAIEA] ofsh) I AR Weke] QIME|H FA(EAHA ofyFh)e] FA<]
HE, dE B9, 111, 2:1 & 3:19 ¢ v, 42 4 29, Ao e 8 g (Agx olydh, =
o] QINEH JA(EAEA] ofsh) B stde] QINEH G (EAEA] ofgh) o] FA9 Hl=, oE £o],
2:1:4 4 F Ao

2Zgo] Hd(630) 3t o] g MFF(EE, &
5o, gaZdo] w49 (630) HEIH o
Art. faZgo] HY(630)S MTFF(631)7F A

2 (opening)) & s ool ANRE x4 9
o] Ao FAYE Hox sty JFF(631)E 2T
gl YA EE JoAAA - (610) UF-o wixE 5=

= 6o Z=AlE ule}
ATk, AFHF-(631)0 <
Py

= g AA el A A ygaEeels yasde] d(630)3 ¢ BA 249, AW FYs /s 1R
AS

B
@ 59 Y TP 2ES VT £ Aok

Zhlel 25 (640) Sk o)) R Wi skt o] ARl siBebs AAel wiAE 4
of, Zhile} ' (640)2 shut ool g H=s skt ool ARl s ddE= ¥ = .
ds =°f, 7hiel 2E(640) AE|E ge] el e JHR(63D)0 os) e Fitel wiAE 5 Q)
o ZhElEd 2E(640)2 AW 2262005 Tl ol =FE 5 . dE 5o, JhHE 2E(640) 7
H Ze2(620)2] ofefoll wixlE Aol AB 2P 2(6200F Sl Qo HlA B = vk, Jhegt g
(640)2 7AW FU2(620)5 Sl oJF-2HE drtE = Yl AT omH ojnxE 5T 5 Jlu.

o, AR FA(600)S] AWM Hhetugte W ATI(63D)E -] FHe FHE 5
B gYsIE AL B A 32 (60009 ThFH REEO]

G AAde] wEd, Fhet RE(640) AW S 2=(620)0] A TS I =E2HES A= S Qv
Aol wEE, Jhe2t 2E(640) Aol o] Hujd dFisteSs wiAE s gl

YA E(650)% 34 (610) Wito] wixE A HC g TAHE 2GS R HaEd 5 Qvk. gAH
(650)-& é}%ﬂ(mou AW (611) Aol A= 5 duh. oS 5of, gAH E(650)2 W (613)9 wWE =4

oo, ok

st AW(611)S 4 FES /A SHY el vg Zyder Fgd S vk = 40 E=AE bf
o} o], Mk A (600)E B4 AW £(650)S £ 5= k. AW £(650)S FA(613)°] FAdg
o=A, Az ZFA(100)e] AW (611)S FAfrabe tiz=Ede] W2 (630)] G glo] Aol o3 HAE Ae
5 Rz Agdd k. = 6olAE BAIW 2(650)°] 39 (610)2] AHA(611)e FAH Aoz ZAFIS
wh, ool AdHE A Skar, AN E2 394 (610)2 FWH(613) FAE = Ut

BE HEJ & WEG60)> HA FX(600)e] AW stdke] wixd 4 drt. ¥HE HEI F HE(660)S &
ARl (e, HE)Y % Ui, AZE J|(Es, HE)Y & Atk B8 MEY & WE(660)S 955 &
22 ME660a)Z 78 2 UM E AXE WE(DDE TdE = Ut

HE HEQA & WE660)9] 457t EAA 71(660a) A, & WE(660)9] I wiAE {8 taFH ol
L (630) HE|H G spte] FAE + Avk. F WE(660)9] dFo wMAE A8 tx=Eeeo]l HE(630)
2 QE]H J9 o] FAE MFF(AE S0, 4 MFFe 2L, BEAHA oY) e AFE X
g3t 4= 9tk & WE(660)2 ¥ ATE(631) i ANl o8 A" FF e wixE 4= .

8 #ERl & #=(660)9] A Ak AA(600)9] AW(611) shell A~xE 7](660b) = TAE ¢ vk W
£ HEL & HE(660)S] dF= AR A (600)e] AH(611) stk B EF A BE(660a)] Ao AZE
HE(660b) o2 TaE 4 duh. HE HES & WE(660)S TV AZE WEQ Ag, yxZde] Hd
(630) & & HE(660) D ot#ffel A& AlA7E v 4 Ark. AW S 2=(620)= A& A7 wiA R 914
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shal == Qul. & BE660)2] d o FHE AFy ) v
( o = 9x3E= W E(661, 662) HE
A HE(EAHA ofyEHE HE HEY 5 U,

dmeh kel o], g Ao & {1} ZA(600)+= A FA1(600)2] AH(611)S T3 =FHE txEd
o] T (630) 2 t]~Zg o] HI(630) UFo] 9st= Fhdllet RE(640)S E3HE 4= 9}

T 72 g AAee] mE WA G o] W8 HES dF el E=weltt.

T 182 & AAlofol wE A} Ao W§E MES] AMAE B gy ot}

T 79 (a) WA (D) 2 = 18& F=xshd, AA ZFA (7019 AW i Fdo 98k HE WEQ o7 &
Aldt. & 79 (a) IHX] (Dol A, A=k F(701)2] Ao $Aeh= & HEe] Ayd 4 vl & 18904,
AR ZAA(701) 9] SH(EE, T A3k ¥E HEe] Agd 4 vt ¥§& HEL Az FX(701)<] A
W2 S dA AT = YTt

A AA(701) 9] yaEdel(ds

= = : = g =91, HPE‘ shd, 411, =
4 Zx)7F mAE F otk gaEge)(710)E d SUEE U)o EE
[e)

Zoolg T
o)

G oslth AR AATODS QWAA BAEAel (7100 A% R/EE gl 94200l wFA F 2
A4 AN AR DAEATI09] B5 L/EE $3 472000 w2 FE YLk, B 2
of vhFa WAl mEW, A4 FA(T0DS] ARAA UABA)(710)9] #F R/EE S50 394 (720)0]

=EHA &S A

wa, k1

79 (a)ellA, Azp A (701)2] AW shdo] et WE HELS & HE(760), H 23 ¢ ME(T61)
Eol7br] ME(762) % H<EH= 71% H HE760)T J&= AR FA(70D)+ =
HE60)T HE HESRZ FddE 4 k. dA FX(701)9 AW spdto] $xEh= HE HELS HdYd HE
(730) =& 28 WE(EAIHA ol shoz Fd" 4 At

(i

HE(760a) ® =& o](710)e] fAIe= 7 H

E(760)9] 42 98, B8 (oval). AHLE e, TF BEA

) HE( 60)01]*1 8 HE(760a)9] A3 (color) 7HF

T Atk W& WMES & WET60)NA =8 WE(760a)] M (color)o] Ui
H-oF A

g WE(760b) 9] Aide] AF-of
Hoabm ol AAdoA], B8 WES An FPA(725, = 8 Fx)d ¥ e 4o FAE £ Jdu. B
HES An 33}*(725 T8 FAx) yid ZTdaE Ar, ¥ FRES AYste] FTAE £ AUk, B B Eo]
H|-%(dome) BIECl A$, AW Zghaeo By o] EA431A &S % Uk, By HEL a93, By 7
s 7R A A}%ZM] o] HME(EE, 7DE AXH 4= 9o FEu
Hg vEC & Ay ) BE(761)S 28] BE(761a) B 7 BE(761h)S E3E ¢ k. HE BEA E
ol7}7] ME(762)& &7 WE(762a) 2D 7MY WE(762b) S ¥ = ).

= HE(T60)2] 7 ME(T60b) 2 ofo] AA (& &, AT AMA7F AT = ). A& AAME FE A
% AlAM(optical fingerprint sensor)& X3 4= vk, 22]al, 7 HE(760b)2] ol&ol] X8t A& Al
Me A &% XE AlAM(capacitive fingerprint sensor) E& X3 X AlA(ultrasonic fingerprint

sensor) & ¥e+& 4 Q).

Ha BE(760 WA 762)oA B BE(760a WA 762a)2 WAL 7AF B]E(760b WA 762b) o] WA} A}
A e F5 5 3o 28 HEY AT T2 FE9.

T 79 (b)AA, AR A (70D AW shdel] $1Ast= WS HES & HEW@-Doz FdE 4 9. ¢
Eat =2 ‘:V\% o] Bid, 710)& M5 (Es, A5, 71DE 28 5 Jdu. 571D ¥8 W
£l & HE(60-1)9 dF7F X = Q).

HE HEQ & WME(760-1)9 A2 98, 98 W=(circular band), EF&(oval), T, AMLES ¥§e
T Atk

< WE[60-1)9 & WME(760a1)Y ollol AMA(AE £, AT AMA)ZF AAT 5 Aok, A AAsE AR
L2 XNE AAE 23 4 dot. a2da B B E(760a1)9] otdldl YHIEE AE AlAME HE AE AA
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AFE(71D) ] o8 & WE(760-1)lA E7 B E(760al)e] WAool 7MY WE(760b1)Y WHART HE F

=ol7h7] ME(762)2 7Hd ME(761bl, 762b1) o2 747 F+EE At

= 79 (o)olA, A ZAA(70D) 2] AW stete] YAt HE HELS 43U & HE(760-2)22 F+dd = 3
o},

e HMEQJ 98 & HE(760-2)2 319 (720)o] HA3t= B2 HME(760a2) 2 Yz=EdH°](710)0] A=
7HE #E(76002)S 3 4 ot

£ WE(760-2)9] 71 ME(760b2)2] oldol AAM(dE 5o, AE AM)7F SIAE 4= Jduk. AT A= AA
£ A& AME 2383 4 . agla 7}*‘ HE(760b2)2] otello] fAIet= A& MAE FE AE A =
= 229 AE AAE 28 4 o F W E(760-2)9 =7 WE(760a2) 2 7Y BE(760b2)2] ofel A
T AAEE B9, AW 8% AF AA, %@P A& A B 259 A AA)7F 242 AE 4

W8 HESQ & HE(760-2)o14 & WE(760a2)2] WAL 7P WE(760b2)e] WART F& = vt HE
HE9 AAZ FxE T&IT

= 79 (DA, A=} Z=(701)2 A™ shde] X sh= HE HELS U2 e](710) W] ¥l & HE
(760-3)o.2 F3d=E 4 9},

HE HEQ 93 & WE(760-3)2 t2Zdol(710) Wy fXs= &2 H
SR gaZgol(710)e] X8k 7P WE(760b3)S ETET 4 Q).
o FE2(71DE &8 HE &5 7 5 AT

= WE(760-3)2 &2l WME(760a3)2] otdl MA(AE Eof, A& Al
= *ﬂl/‘i Bt AE A e, 229 AE A4S 238 5 k. gaZ#e](710) WH
B9 & WE(760-3)9 e 98, 98 W=(circular band), EFE(oval), AH4E =&
1

&
tg R

g8 e A4AE ¥TE
3

(760a3) ¥ &2 WE(760a3)E
g ME(760a3)2 =l W-s3t

rim

i

A7 AAE 5 ek, AR A= A
o 9158t
e

,
E9l & WE(760-3) A &2 WE(760a3)2] WHL 7 WE(760b3)2] WART FS 4 v, HE
A 38 3

T 184, AR} A (701)2] SHol| Xt W& HE E(EE, dY/EE HE, 7642

T ATk AR FA ] FW st (o E B, $HA H 8@6}% | s g=E9el(710) Wil ¢

&g WE(764a) ‘;‘ B2 ME(7642) S S OS¢ o](710)0l] A 8= 7 BIE(7640h) S X33 ?
o e HES A HEM64)Y] F4e BYY e, AHES 238 5 .

:L HU
E
X9 rlr e

Y HE(764)9] =27 WME(764a)9] ool AA(AE B9, A& AA)7F FAE 4= At AE AMsE AA
L2 A7 AAE 233 = gt ad 3 B8 BE(764a)9] olgld ¢xetE AE AAE BT A& A4 =
= 229 A AAE 2383 § 9t

T 82 3 AAdd wE AR FAe] HE HEL HHLE 9 T x|,

=89 (a) ¥ (& s, HE HEQ & HE(T60)S AH8xF JdH(HA =& HA Alax 5)& 41
F k. AFEAE E HE(T60)S Ed AES 48 £ Jut

HE HESQ & WE(760)2 H]-414 < (non-sensing area, s11) ¥ 414 d(sensing area, s12)2 F=
F Jdu. A& FH(70D)E & BE760)Y AN 99(s12)S B3 AFEA AES 5 (EE, AT = It

o

H-A1 (1) & WME(760)9 B2 WE760a)] s F9d 5 k. A F9(s12) F H
(760) ] 7P HET60b) o hH-&H= 9D F Ark. A 9(s12) & MET60)2] 7Hd HE(760b) 3}
o At AE AA(AZS Eo, B3 A AA, 240pD)ol]l oJa] AW Fekx(725)0] HEF(EE, H-HE0
ARgAEe] AES AE 7Hed F9Y ¢ vk B2 HE(760a) 2 7HE ME(760b) Atelel] E(gap)o]l AU

AT},
714 HE(760b) ol S5 E Al FH(s12)9] WMol Eg WE(760a)°] =T v-A4 FH(s11)e] M- R

(o

& =
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Ter%O /\ohjr

AR A (701)2] 3974 (720) ol vlE 21(296)7F $Aeeh. 393 (720) lola, vlEIE](296)2] U=
o] HA} AA}(electronic element, 7052)5 A% (mounting)dte= 4] 3= 7]F(PCB, 705)7F YAt 4= Art.

_1}1'
é
JH!
4>

A A9 (s12)e] &= e A 3= 713(705) 9ol - (720)0] AAshAL, 394 (720) $oll X2~ HA
Y(force touch panel, 730)¥ HZAFHE ZUAIE Qi F=2 7] (706)0] X = v}, faZdo] HE
(733 dA" ZFHAE AFAIE 713(706)2> tiaZee]l A (730), F& HA AE(731) E AT AlA
(240pD) &} WA o2 A4 4 Ut

=9A= Q1 3= 719(706) flol Fe AT AlA(240pD)7F AT 5 ATt 23] A
(240p1) Q) A%, #3 A& AAM(240pD)E Tl2Z 0] (730 WA 732)9 AAE = Hxo] ZHALE 9 3= 7]
H706) e AgE 7 Ak, ZHAE A 32 7]19(706) 7 t]=EH o](730 U =, = =
£o], COP(chip on panel))> & WE(760)¢] (M-S WAet7] 98] A A (701)9] ZF-(AE &0, & WE
(760)¢] W =) Wro] F7H(706b)ol A Wl (bending) 2 4 YTt

ZHAIE 1 3= 71H(706) 9] Holar, F3t A AlA(240p1)9 A FHol Al B3I #Holoj(Ist protective
layer, 707) 2 A2 B3 #o]o](2nd protective layer, 708)¢] $1Xg <= t}. Al B35 #o]o](707)9} £
HA H9(730) Abelol] tiz=Edo] Hd(731)0] AXET 4= Art. Al F(S12)elA B3 A AlA 9] FEol
AGste £ HA HL(730) F FHE 3 EFH AA(AE £, /N7-F-(opening)), E&, FH Xﬂx‘i
T4E & Avk. AW FEp=(725)9F X2~ EA] Hd(730) Ateldl E]X 3™ #d(touch screen panel, 73

of H&HE & ME60)9] 2 WE(760a) F3t A AA(240p1)] A F(dE
o & HME & 99 (home button recess, 760r2)o] &89 4 Qith. B8 HE(7 603)% o
292 (760al) = g FE2kel = (FA(push) E&, du)el 9] o3t &7 #E(760a)<]
22912](760al) = & HE 03*2‘,(760r2)4 ofgflol]l $1Xst= BlE EAE(tact point, 721)9F HEFE &
=Y WE(760a) T F3t A AA(240p1)= A® W (sealing rubber, 722)% FE(EE, FE)d F

l[‘Hfl
f@
mf
4>
i&
?Q
>~

}\O]
=] W
291 A(
9

T 99 (a) ¥ (0E #=x3™, yzZyel zv] ol wa Zzte] o
760r1) ¥ & HE & °§*1=‘,(7eor2)01 dAE 8 94
A= 2w (722)7F g aZd o] 2

;lj

A e (722)= AW R e Vles h ¢ ook A" W(722) = ARAI(EE, A EelZ)el o8 o
2ol A (731)¢] ofefe HAE = At

Az AR (7019 3494 (720) fell wHE 2](296)7F 1Ak, 8- (720) Sielar, wWiEE](296)9] AZFel HF
AR} 2R (7052) 8 A= A4 & 719(705)7F YT 4 Qi)

=
PN

12

A =2 7)13(705) fol 8] HE(760a) WHF AA & At AA(240p2)9F A= HEY FHAE <
3|2 719(706s)°] YAAEE 4 A},

é.érz

ZEAE A 32 71T (706) HH &7F AE A (240p2)7F AFE 5 otk AE AAMTE FsE AE A
(240p2)2) A9, AA &= AT AA(240p2)E BT WE(760a) UFo] 9xstm = ¥
(706)° A7=E 4= Q.
AFEAE & ME(760)Y A &% A AlA(240p2)S F8) A&
E(760)2] A &% AT AA(240p2) & T8 AFEAF AES F5(

qEE 5 Ao A FA D= F oW

ZaA B ol 3w 7)9(706)2] Yoli, AA & AW AA(240p2)9] & = A1 BE #o]o](707) L A2
B35 #olol(708)e] AT F Slrt. Zﬂl B35 foloj(707)¢F X2 BA 3E(730) Atolel Tjz=Edo] s
(73D)°] fIAE 4= . AW Feka(725)9F 22~ B A L (730) Abelel] BA] ~ad w1 d(732)0] HAAE
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[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]
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AT},
+ WE(760)] =8 HE(760a) Ul fAsh= A &F AT AA(240p2) = AE 1H1(722)oﬂ FoE S
ATh. EF HE(760a)> 5 2AA(760al)E X8 4= v}, AEAIY] FH(EE, AW & olFse &
2 WE(760a2)9] & 29x(760al)= AW #1¥)722)¢] ofge] 9JAel= €¥E FQAE(tact point, 721)9 HE
s = Ut
T 102 g Aol o2 Axl Fxe HE HES HAux 2 dyzolt}

109] (a) 2 (D& % fsuj, CaZo](730) HFo] HE HEQJ 93 & WE(760)2 &7 HE(760a) 2

7}*0 HE(760b)o] F+d8=E = U},

B9 93 & HE(60)9 2 WE(760a) 2 7 HE(760b)> 27t A& AAME 2FE
o], B8 WE(760a) ¥ 7 HE(760b)o L3 =& AMAS Ad &3 A& AAM7F 74

i

ok
%P
=

=

7V ME760b)ell thSH = A2 AA(dE , AR 8% A A7
AA(dE 50, Bd &% A& AHM)E %ﬁ’%?ﬂ A (e, A=

= B E(760a) 2 7HF B1E(760b) 7} tFE A E AAMES ZE3e = d& 59, E8 HE(760a) F3
A& AM7E FEEL, 7P BE(760b)> A &3 AE A7 " S Qo).

74 W E(760b)o ol
&

S AR AN(AE Bol, Fet AR A7 Bel METDY HSHE AE AN
(g Eol, A7 =

F A A A SdE S, AR A0S HAIH(440) IOl wiA (EL=,

B8 HE760a) sEHe= Al AE AAE A &5 AE A (240p2) 2 F3HE = 3t B8] WE(760a)
I T AT F7F FA(EA A ol o) Fd A AlA(240p1) Ee, 223 AT Al
H £ (760b) 9]

= S -5 = X112 A E A= B8t AE AAM(240p1D), AW &9 A&
AA(240p2) B2, 23 AT AAZ 42 a4
o

AL A= AA B 7R WET60b) ol teE = A2 Al

= AL A2 Al =" 7P WE(760b) ol WS- H
A5(Es, AT & vk AA FA (70D = AL AL AA R A2 A
olmx](241a, 241b)E stz A (24D 4 U,

20) Sl wiE 2] (296) 7 $1Age. k- (720) olar, wiEE](296)] LSl H
13 = 7]9(705)7F YA T = ATt

rir

A A= (701)9) sH-A (7
o] HAA A2 (7052) S AF

o>J "‘
oh
o
1r

ol
ol
HJo T
o,

720)0] HAshaL, A (720) ol X~ HA Hd(730)F AAE=

ol 3= 7]3(705) $9l =
S5 A AlA (240p2) ¢F A= ZHAE A 2 7)1 (706)0] AT = A},

E(760a) Wi A=A

ZHAE A 32 71FH(706)] ET] HE(760a) HF A &5 AE AN (240p2)7F AT = QT o=
AN 2 ZEAE 2 32 73 (706) Yol #F A& AAM(240p1)7F A = ).

ZYAE A4 g2 713(706) IS5 (Ex, 45 ol A1 2E Holof(707) E A2 BT #o]o](708)0] $1X]
3 2ok, Al BE Folo(707)SF £ B A Hd(730)AFeld] tlaZ o] #d(731)e] T = Uk, AW

oA (725)9F 22 BA HE(730) Abolell A A% sjd(732)0] AT 5 k. AW =2k=(725)9F B A
237 S (732)0] Aeloll B BIE(760a) WMo A &% A A (240p2)} A hE A §F AR
AA (240p2)7F F7FR 91213 4= gl

B8 WME(760a) Fo A= A &5 A& AA(240p2) = A H 1H1(722)oﬂ F4d 7 du. =8 HE
(7602) = =$1A(760al)E X 4 Adot. ALY S (s, A9 93 olsste =8 HE(760a)9
B 29A(760al)= AE HW(722)9] 9o A= 1A TXH(SUDDOI't flxture, 721a)¢F A& 4 o,

ol AAAh LA Aztel Bl

Zeo] 8 F9(760rDH T HE 8 99(760r2)°] dAE &8 o
£ FH(760r)oN A Ay W (722)7F tl=EFdo] 8 JA(T60r1) Y &

=

- —

O—:}( 60r)i :TL?‘]_EE] ‘}I: }~ %_]ﬂ 5 ‘}I:

HE $8& J9(760r2)S & 71] g oAtk GAY & F9(760r) = AP HB(722)e] 9] tAaEd ]
S8 o (760r)3 F BE F8& G (760r2) 0% THE 4 9lrh.

-18 - AliveCor, Inc. Exhibit 1023
IPR2023-00948
Ex. 1023.58



[0181]
[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]
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AR Eu(722) = AFA(EE, A2 Holz)odl o txswo] (7319 ofgieh Hxd 5 it
=112 g Aol whE dAk AAe] HE BlE] AW 3 ot

T 118 FHEeE, gaZHe)(730)9] AW S8(725) Ee Ui HE H
E(760a) 2 7} B E(760b)o] T-3= 4= T}

HE HES 98 F WE[0) M AW Fea(725)9 FHol ZUAE AE(flexible film)¢l 2 1
(7602) 2 AW Fe2(725) Wl 73 ME760b) o] AT 5 vk, Ax FA(701) 2] W (S £,
2~Zdo] A (731)9] ofel)ol A& AA(240pl, 240p2 HE&, 253 AE AA)7F fAT S k. A& Al
Aol F So AXE(721h)dl o8 AX == AW S2p2=(725) A EIAE HE(flexible film)<el EF
E(760a) % AHT 5 ).

o2 AAldel A, B8 HESQ 93 & HEW0) A AW Sep2=(725)9] el f1xIetaL M WE(T60b) ol =
gl B BE(760a) 2 AW FE2(725)8 ol 7 BE(760b)o] 98 4 ‘EAE}. A2 A(701) €]
YRS Eo], gaZgo] d(731)2 ofaf)ol A& XA (240p1, T 240p2)7F 1A = Qlvy. A E AlA
el & Fo AEE(721b)el &l AAHE taFye] sd(731), X2 EA Jﬂé(mo), Hx 233 94d
(732), AW =F2(725) 2 EF HE(T60a)7t 2+ 1A 5 3

Az AR (701)2] 3 (720) 9ol WIE 2] (296) 7F 18Tt &Fo-A(720) Ylolar, WIEE](296)¢] Y=o E4=
o] MAF 2xH(7052) 5 AFEE A F= 719(705)7F AT 5 3l

A =2 71¥(705) flol &2 WE(760a)2] offol fAIE= A AA(240pl, T, 240p2)9) AAEHE 9
NE oy 32 7T (706)0] X 4= At AFE AIA(240pl, TE, 240p2)9] & % e ZEaE)d AXE
(721b)7F YA 4= 9l

i

ol AF F WE[T60)S B H

E_t_lrlm

ZUAE A 32 7]3(706) ol A1 BE #e]of(707) R A2 HE #e]o}(708)¢] $Ixg = QUrt.

Al BE #e]o(707)9 E2 Bx 1 (730)Akolol tlaZ o] sd(731)0] AT 4 k. AW ZEA(72
58 L2 EH #d(730) Alold]l BlA 23 w1d(732)0] YT 4 k. AW ZEA(725) U] 7 |
E(760b)7F 7-8= = 3l 7 ME(760b) = AW FE=(725)9 Hd HHshE E8 WE(760a)E Y%

PN
T A

%12 @ AAdel WE A% g e WE A
%135 @ AAdel WE A% g e WE A
= 129] () WA (OF Fxatd, A4 gHe] We v
WETBOIA B2l HET0DS AL A8 Al =
& HET0NA T HETDE A2 A8 Y (S 3

A E)e AT 5 Atk E 129 (2) WA (9] HEre] 74
How fAEtRE FuEE A9 A,

&2 BE(760a)0] t-&EE Al AFEA 33 A BE760h) O S A2 AHER dEe 3 dE (a9
o}, Al AFEA 48 F A2 AFER 48 Apole] AlzkAle]rt £ 100 ms oldk, WA ) EAY e e=xbE
o2 JH(AE 5o, Al AR fd=o] WAola, A2 AMEA d=o] YyF)d 5= 3l

T 129 (a)E #F=xshd, AFRAE 28 WE760a) Al AR dE (S B0, FADE s, 7 ME
(760b)° A2 AFEAF JH(dE 9], HADS & & A}, AFEAE B WE(T760a)] HEEHE Al AREAE
A3 7P} WE(760b)o] heEE A2 AFERE AFEE 7 dH(dAE B, Al AR 47 E A2 AMER
A Alole] A ZEA}o7E £ 100 ms ©]3F, WA JHe)HAY e eAHoR JH(AE B, Al AHEA 4F
S WA, A2 AR dES UE, &4 8973 )2 § dd

T 129 (a), & 139 (a) ¥ (b F=xshd, Az X (70D F=AE Al AAEAE 98 2 A2 AFgAF 4o

HeHles 7e (s, 23S s34 —’F Aok, A& 50, QE T, Ad w7700 A ZAA(701)
= FAE AL AR 4= (773) e o) g 0 (770)E sAE e StH(7T7TD S EAE T QT

siek. A

4

A 242701 = FAa sPH(771) 9 Bl dl-&-3te] 7 WE(760b) 2] EAR(760b5)E HAIE
(771 AR FH(701)E A2 AFEA 4 (774) 9 98] FHF A (77D)S AT 4= Q).
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g8 A8 AL AR 98 % A2 AR Aol BeHE JS(EE, $)e shie] Aoy, £ad
AL AR 9 % Az g Qo] 2ol Wk A% FH(0DE GG B4 £ F 9

% 129) () FEIW, A B METERA AL AHEA G (AE Fol, FA)E Al (release) 3L,
1 WEED)G] A2 AR (S Bol, A EE HA AxA(AgfeliE X3S T+ Atk A
A el MET60) BhSHE AL AEA 9, AL AEA Q) A % b HETB0)e] HgEE A
2 A8 DS WA PHCIZ Sol, AL AEA A, AL AR U A % A2 A A2 Abole] A
Qe 7k £ 100 ms olsh, WA APH)HAG B eAdow QAN ol Al A4 98 2 AL e
el AAT WA, A2 SR S UF, SAE ¥ R F A

A A (7015 F2E AlL AR 99, AL AREAE 1 aiAl B A2 AR dEel S e e (e,
TS FEE F Uk, dE Sof, s FEel A X (70D = FAE AL ARSA 9=, Al AR 9
A, 2 A2 AFEA JE(dE 5ol 2geolE)d s W FiHEtE o]&ste] Al hHet RE(dE 5o
A (selfie) + HE &9 (beauty shot))E A3 5= 3l

dad FAE AL AR 99, Al AREAE 4 Al 2 A2 AR el digHE Vs (s, 22 3§t
Lol ofAelm | FAIE AL AR 4, AL AREAR Y siAl BB A2 ARS A dEle] xFel| weh dAk A
AA(701) = g 55 AT 5 2

T 129 ()& Fzshd, AFEAE B WET60a)el Al AR JE (S B9, FADE shal, 7Y HE
(760p) el A2 A& PE(AE o, HADES & F At A= EF HET60a)o &= Al AR
A& 7 WE(760b) o] -SF = ZﬂZ AREAE S A FE(dE Eol, Al AR Y B A2 AR
A Afolo] A[FEAFOl7F £ 90 ms oldl, WA JbE)EHAY EE SAA R JY(dE £, Al AR 8-S
wA, A2 A4 4EE Us, sS4 B4 7Fe)E ¢ .

A2 A0 = FAlE A AR 99 B A2 AREAE )il e HE Vs (e, S T3 v
A5 Eof, A Hlo] AEZAlelAS AT AA A (70D E FalE Al AFEAF d= D A2 AFEAE 4
of 93] AbgxAl TS AT F Ak AeE FAE AL AR 4E 2 A2 AFEA dEd s E v)E
(B2, 522 skl drjeln, FAIE Al AR 48 9 A2 AR =] Zjtel whet 1Ak A (701) =
g 534S A 5 U

= 129 (DF FEehu, AREAE =@ HET60a)el Al AREAR G (s 5o, FADE st M HE

(760b)ell A2 AFEAF Y (S S0, EXE f|A|(release or nothing)d 4 AUrt. AFEAE B8] HE(760
a)dl g-gHE Al AR 487 7P HE(760b)oll tgHE A2 AFEA 48 SAE A YE(dE &
Al AR ", A2 AR 4 2 A2 AR = Al Abeld AlzEARO]ZE £ 100 ms ©)EF, WA )
A e sAdoR JE(HE 59, Al AR 988 WA, A2 AR = F A2 AHEAE 98 SAE

UE, wAE WA kE &

A A0 = A AL AREA 4= A2 AR 4 B A2 AREA 1 sl tie e Vs (EE, F
X =

e FHg

s

AT}, 1 ARgAE 948 A2 AFEA 48 2 A2 AFgAE = Al dlsHE
e (s, )2 sty dajeln, FalE Al AFEA 948 H A2 AFEA -] X3l wmEl Ax Fx
(70) = ot 528 Sy 4 ).
5 14E g dAdel] o2 A FXe] BWE HE Auie o E YehdE EWelt),
5 45 Bz, AFSAE HA(EE, HA A=A )& o]8std HE HEQL & HEWDAA 7 HE
(760b)¢] A71E %73%‘ g Ao, AMEAE HAN(EE X A=A 5)E ol gt HWE HEYD F HE(760)
oA 7Fg WHE(760b)9] A7] H FF(E B9, H7h, v, 98 W=(circular band), & WH-EFY 5 3
e HAEg 5 SilE‘r.
AREAE 7R BHE(760b) ] EAF(EE, ¥, 760b5)el HA|(775)F & 7 Advk. HA FA (70D E UM HE
(760b) 9] XAE](760b5)9] A1 HA| X (775a) & HET F Arh. AFEAE Al HA| X (775a) oAl A H-E A2

3
o,

o
0
o
s}
4
>
s}
2

I

—|—’

I

B X YA (7750) 7kA] B A(775)2] o]E(AE 5o, HA A=H)E 4 k. AR AA(70D = olEHE MY
B E(760b) 2] 2A2](760b5)¢] A2 B2 YA (775b) S HE=3 4= Q).

AA A2 (7D E HAY o)Fel tgste] MAR s WE(T60b-1)E ZATE F Uk WAE 7 HE(760b-
Do WA WA A s ME760h) e WA g2 = ).
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[0219]
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AFEAHE B (775) 8 A WEH(AE 59, = 149 (h)E #Xx), o W(dE 5o, Al HA YA (775a) A
B8 Akl A2 B A A (775b)o A $-F 45°  Hpgko AF HFEE o 5

b Az A (701)¢] HA(775)9 ol Ag # ol% 1

Zy, Wb, 98 Wi=(circular band), & Y-EM] F ShpS W4T 4 JdY. o E B0, EX
Foz olFahs A9, 7 ME(60b) 9 FAe A4E A S gl

% 155 @ AAdel WE A4 gl WE WE Aeliel dE Uehis mwolt),

>~;g

r{m
3
>
3
\J
o
oft
0?
2
(il
il
oA

(775)7} ©]

]
O

152 Rz, AeAs 2ol BlE706] Al AFER (e So. B Ze mi 2 xeA(long
press) &, 776a)& & & Jrt. AR FA(70D = Al AFERF 4ol wek 7 WE(760b, 761b, 762b)E A

0-§-% = ofel& , 760b6, 761b6, 762b6, % 16
3tat 4= 9it}. 7 WE(760h)S 7)o tSH , B HE, TAEA oY) S
ATk 7 tHE(761b) 71 dSEHE olo]Z(dAE B, wlold, EAIHA oty F)S LT3

o 7P BET62b)= 7wl tSE = olol2(dlE B, JhEt, E=AEA oludh & 2dE 5 i
&

L
o
L
o

O]—o]i
I

BN Ft:l oY

2= BAEE P HE (760b WAl 762b)= E1X(776)9] o] (dE B, A1l BHA X(776b) A -
A2 8x JX(776c)7HA] o1F)T F= vk, AR AA(701)E B A (776)9] ool uwkel M wE(760b WA
762b)2] A E WAt JME ? ATk HA FX(701)= B R(776)°] o]F kol uwhe} 7 HE(760b U
Aoz wAste] wAIE 4 gk, S1X7F WMAE 7 WE(760b WA 762b)°] FAF =
H 7 WE60b WA 762b)ell tEHE =8 WE(760a WA 732a)°] 7ewE WA (EE,
u=)E 4= vk, X7 WAR 7 BE(760b WA 762b)0] tHSHE B WE(760a WA 732a) F db(4
£ B0, 76la)7} AEEE 49, WAH B MEY 7ol (e, FF)E 5 9

168 & AAdel We Ax gl WE HE Aeluel dE Uehs mwolt),

L 16& Fxetd, AR A0 FJAE 7P HE@60b WA 762b)ell 7]l EH%E]—E o}o] T (760b6,
761b6, 762b6)L TAE = g}, AFEA= A" A BIE(760b)9] A1 AbEA 9™
= FY Ze HA AxAH, WA UFe)E ¥ o vk AR 3AE 7}*& E(760b)° &

%k(”/o}/ﬁr/—r)o:i o sate Al AR dE(dE 5o, Zofolx e FHE e HA A=A, WA

H

AREAE FAIHEE 7HE ME(T60b)S 7o ® HA(T77)Y o)F (& Eol, A2l HA §A(777a) A FE
/8t =/ “J??}Ei ol )& & F Ank. dE Eol, HATT)7F A2l HA AA(777a)ol A HE 9 WE(T777

= A5, AR ZA@DE HA(T7) ] olFel wet szl REACE 5o, A3 B FE
%"ﬂ)o A = Aok HAT77)7F A2l B A w°4ﬂ(777a)°ﬂ/ﬂ—rE1 ofef FY(777c) e ol Fdt= A, WA
FATOD = HANT77) 9] o]sell whet e} REB(HE 5], A& #F)S AT + A

X (777)7F A2l E1A] X(777a) o M HE 9% F(777d) 22 o] Fake Ag-, A (701 E B X (777) 9]
of wet 7l A(E 50, o] vto] AZ)S AT 5= vk, HAN(T77)7F A21 H A AR (777a) | A H-H
& R (777e) 07 olFatE AF, AR FA(0D= EHA(777)9] o)l wet 71w B(elE 5], AF 3
S A3 5+ AU

Zhelet BEA, ZhER BEB, 7lEA 2 7By skl dajolw, Al o Ak A (701 A
e (s, 2)or wAdE & Q.

)
N

9,
it offt

rzi fo

ox
ofr
$‘~ r_Hl

N
—_
—

e @ ANde] whe AR Aol g WES mat Hue) oE Jehie mwol.

179] (a) 3 ()& Fxspd, 3 22 (770)1 A=k F=(701) 2 3 A= (7711 Ak FA(701)7F 3%

oo 2 3E(770)9) AR %M(?Ol)oﬂﬁ & HE(760)9] 713 HET60b)E EAHA FE 5 dd. 8
(771)°J AAE AR (70D A F MET60)9] 71 ME760b)o] EAE S vk, 7 BET60b) = 7
(760b) 2] 715l WgHE ofelZ(E=, BAE, AE, 760b7)& T F vk F ¥ET60)°] 7MW
760b)& HAR FA(701) 9] FE(elE 5o, W o2, W e, e, F S A ](wake up) 5)ol et
HAY EE ZAEA &S 5 9l

> 22>

r1m ol _\1

Beorm o b

>,/-\

Sk

'rr‘

AL BEE G AL W Y AL RS

oot

1 A
==

N)

W

I

o o
o
>
2
2
=)
i
[
4 2
o
Ny
re
[
)
o
N
2
0
= 9

s
lo
oy
oft
4z o
He o
=
2]
[y
o
@
o
=4
&
k=]
o
=
=
=)
&
to &
oft
=)
by
i)
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2

o1
o7 AAFE

=

=

H
g2

el
=)

J (opening), 717
7 77

3T
=

g

FEH= &

, A7 "asdel 7 A7 Z1AA W

aL, g7 Al e flelA H

i
o

~X
2=
oy

o] €]

P
—=

Z2AM7Y, 471 Y

g A, 7]

A}

A

o

=

Alstar,

-~
It

(QUDE

Eal

549 g3 (instructions)

SIGEED

)

T

ETE

3

3ol

9
= 7HAAL, A7 AL We] ffell A molar, Al e fA QI

S IELE IR IR R

=

g

ZIGEEDR

)

i

Aol A, 371 Z1AIA |

]

EEE
=
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[0222]
[0223]
[0224]

2]

u]t

[0225]

=

2 FE(a substantial portion)
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