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(57) ABSTRACT

An electronic device and method are disclosed herein. The
electronic device includes a display, a biometric sensor, and
at least one processor. The processor implements the
method, including: when a touch input is detected to the
display within the biometric sensing area, increase a bright-
ness of a first pixel group within the biometric sensing area
to a first brightness level, and execute at least one of
maintaining and changing display of a second pixel group
outside the biometric sensing area and, wherein the at least
one of maintaining and changing display of the second pixel
group includes one of: executing a black state in which
display through the second pixel group is disabled, and
changing a display attribute for the second pixel group such
that a load on the second pixel group is reduced.
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METHOD FOR ACQUIRING BIOMETRIC
INFORMATION AND ELECTRONIC DEVICE
SUPPORTING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application is based on and claims priority
under 35 U.S.C. § 119 to Korean Patent Application No.
10-2017-0050039, filed on Apr. 18, 2017, in the Korean
Intellectual Property Office, the disclosure of which is
incorporated by reference herein its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to a biometric sensor
operating technology, and more particularly, to obtaining
biometric information through a display.

BACKGROUND

[0003] In recent years, as the electronic devices equipped
with independent operating systems have been widely sup-
plied, the electronic devices have provided various functions
that pursue conveniences of the users. As an example, the
electronic devices may support processing of various finan-
cial trades or electronic payments by constructing service
infrastructures, such as mobile banking, with the financial
institutes. In this case, the function operating environments
of the electronic devices may involve sensitive and private
information resources, such as private user information,
financial processing information, or credit card information.
Accordingly, the high-level security policies are utilized for
the electronic devices, and recently, biometric authentication
systems based on unique physical or behavior features of the
users have been mounted on the electronic devices. Among
the biometric authentication systems of various aspects, the
fingerprint recognition technology may provide high secu-
rity, stability, or use convenience so that the demands of the
fingerprint recognition technology are increasing.

[0004] The above information is presented as background
information only to assist with an understanding of the
present disclosure. No determination has been made, and no
assertion is made, as to whether any of the above might be
applicable as prior art with regard to the present disclosure.

SUMMARY

[0005] The fingerprint recognition may extract feature
points from an image or a video acquired by sensing a
fingerprint of the user, and may authenticate the user through
comparison analysis with a fingerprint template registered in
advance. Then, a sensing area (or a sensor) that recognizes
a fingerprint of the user may be included in a physical key
or a software key disposed in a bezel of the electronic
device. In this case, the sensing area may become a restric-
tion on a large-area trend of the display, and it may not be
easy for the body (e.g., a finger) of the user who grips the
electronic device to easily approach the sensing area.
[0006] The present disclosure may provide a method for
acquiring fingerprint information, by which a base for opti-
mization of approach of the user or a large area of the display
may be provided by realizing a fingerprint sensing area with
a screen area of a display, and an electronic device support-
ing the same.

[0007] The present disclosure may provide a method for
acquiring fingerprint information, by which high-brightness
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light emission for a fingerprint sensing area may be con-
trolled by utilizing light by driving of a display as a light
source utilized for recognition of a fingerprint, and an
electronic device supporting the same.

[0008] In accordance with an aspect of the present disclo-
sure, there is provided an electronic device including a
display including a plurality of pixels, a biometric sensor
disposed below a biometric information sensing area of the
display, and at least one processor electrically connected to
the display and the biometric sensor.

[0009] The processor may be configured to when an event
signal related to sensing of biometric information is
received, control a first pixel group corresponding to the
biometric information sensing area in a high brightness
mode (HBM), and maintain or convert a second pixel group
corresponding to at least a partial area of a surrounding area
of the first pixel group in or to a black state or a low load
state while the first pixel group is controlled in the HBM.

[0010] Inan aspect of the present disclosure, an electronic
device is disclosed including a display including a plurality
of pixels, a biometric sensor disposed below the display such
that contacts within a biometric sensing area of the display
are detectable by the biometric sensor through the display, at
least one processor electrically connected to the display and
the biometric sensor, wherein the processor is configured to:
when a touch input is detected to the display within the
biometric sensing area, increase a brightness of a first pixel
group within the biometric sensing area to a first brightness
level, and execute at least one of maintaining and changing
display of a second pixel group outside the biometric
sensing area, wherein the at least one of maintaining and
changing display of the second pixel group includes one of
executing a black state in which display through the second
pixel group is disabled, and changing a display attribute for
the second pixel group such that a load on the second pixel
group is reduced.

[0011] In an aspect of the present disclosure, an electronic
device is disclosed including a display, a biometric sensor
disposed below the display such that contacts within a
biometric sensing area of the display are detectable by the
biometric sensor through the display, and a processor elec-
trically connected to the display and the biometric sensor,
the processor configured to; alter display within the biomet-
ric sensing area to use a first display attribute, responsive to
detecting an approach of an object to the biometric sensing
area while the first display attribute is used, altering at least
a partial display area external to the biometric sensing area
to use a second display attribute, detect a signal correspond-
ing to the object using the biometric sensor while the second
display attribute is applied to the at least the partial area, and
authenticate the object based at least on the detected signal.
[0012] Inan aspect of the present disclosure, an electronic
device is disclosed, including a display, a sensor, a biometric
sensor disposed below the display such that contacts within
a biometric sensing area of the display are detectable by the
biometric sensor through the display, a display driver inte-
grated circuit (IC) configured to control the display, a
processor electrically connected to the display, the biometric
sensor, and the display driver IC, wherein the processor is
configured to: detect a user input through the biometric
sensing area, identify situation information using the sensor,
when the situation information satisfies a first condition, set
at least a portion of the display to use a first display attribute
by the display driver IC, and acquire a fingerprint from the
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detected the user input using the biometric sensor based on
the first display attribute, and when the situation information
satisfies a second condition, set the at least the portion of the
display to use a second display attribute by the display driver
IC, and acquire the fingerprint from the detected user input
using the biometric sensor based on the second display
attribute.

[0013] According to various embodiments, convenience
for approach of the user for authentication of a fingerprint
may be provided by realizing a fingerprint sensing area in a
screen area of a display.

[0014] According to various embodiments, a sensing effi-
ciency for inputs of various aspects, which are applied to the
sensing area, may be improved by controlling high-bright
light emission of the sensing area.

[0015] According to various embodiments, generation of
afterimages according to deviation between mutual areas
may be restrained by controlling the sensing area or the
non-sensing area by using an attribute of the display.
[0016] In addition, the present disclosure may provide
various effects that are directly or indirectly recognized.
[0017] Other aspects, advantages, and salient features of
the disclosure will become apparent to those skilled in the art
from the following detailed description, which, taken in
conjunction with the annexed drawings, discloses various
embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The above and other aspects, features, and advan-
tages of certain embodiments of the present disclosure will
be more apparent from the following description taken in
conjunction with the accompanying drawings, in which:
[0019] FIG. 1 illustrates an example of an operation of an
electronic device according to an embodiment;

[0020] FIG. 2 is a view illustrating a stack structure of
some elements of an electronic device according to an
embodiment;

[0021] FIG. 3Ais a view illustrating a configuration of an
electronic device according to an embodiment;

[0022] FIG. 3B is a view illustrating a configuration of an
electronic device according to another embodiment;

[0023] FIG. 4A is a view illustrating a first biometric
information acquisition form of an electronic device accord-
ing to an embodiment;

[0024] FIG. 4B is a view illustrating a second biometric
information acquisition form of an electronic device accord-
ing to an embodiment;

[0025] FIG. 4C is a view illustrating a third biometric
information acquisition form of an electronic device accord-
ing to an embodiment;

[0026] FIG. 4D is a view illustrating a fourth biometric
information acquisition form of an electronic device accord-
ing to an embodiment;

[0027] FIG. 4E is a view illustrating a fifth biometric
information acquisition form of an electronic device accord-
ing to an embodiment;

[0028] FIG. 5Ais a view illustrating a biometric informa-
tion acquisition flow of an electronic device according to an
embodiment;

[0029] FIG. 5B is a view illustrating a biometric informa-
tion acquisition method of an electronic device according to
an embodiment;
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[0030] FIG. 6A is a view illustrating an operation platform
related to acquisition of biometric information of an elec-
tronic device according to an embodiment;

[0031] FIG. 6B is a view illustrating another operation
platform related to acquisition of biometric information of
an electronic device according to an embodiment;

[0032] FIG. 6C is a view illustrating another operation
platform related to acquisition of biometric information of
an electronic device according to an embodiment;

[0033] FIG. 7 is a drawing illustrating an electronic device
in a network environment according to an embodiment;
[0034] FIG. 8 is a block diagram illustrating an electronic
device according to an embodiment; and

[0035] FIG. 9 is a block diagram illustrating a program
module according to an embodiment.

[0036] Throughout the drawings, it should be noted that
like reference numbers are used to depict the same or similar
elements, features, and structures.

DETAILED DESCRIPTION

[0037] Hereinafter, various embodiments of the present
disclosure are disclosed with reference to the accompanying
drawings. However, the present disclosure is not intended to
be limited by the various embodiments of the present
disclosure to a specific embodiment and it is intended that
the present disclosure covers all modifications, equivalents,
and/or alternatives of the present disclosure provided they
come within the appended claims and their equivalents.
With respect to the descriptions of the accompanying draw-
ings, like reference numerals refer to like elements.

[0038] The terms and words used in the following descrip-
tion and claims are not limited to the bibliographical mean-
ings, but, are merely used by the inventor to enable a clear
and consistent understanding of the present disclosure.
Accordingly, it should be apparent to those skilled in the art
that the following description of various embodiments of the
present disclosure is provided for illustration purpose only
and not for the purpose of limiting the present disclosure as
defined by the appended claims and their equivalents.
[0039] It is to be understood that the singular forms “a,”
“an,” and “the” include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference to “a
component surface” includes reference to one or more of
such surfaces.

[0040] The term “include,” “comprise,” and “have”, or
“may include,” or “may comprise” and “may have” used
herein indicates disclosed functions, operations, or existence
of elements but does not exclude other functions, operations
or elements.

[0041] For example, the expressions “A or B,” or “at least
one of A and/or B” may indicate A and B, A, or B. For
instance, the expression “A or B” or “at least one of A and/or
B” may indicate (1) at least one A, (2) at least one B, or (3)
both at least one A and at least one B.

[0042] The terms such as “1st,” “2nd,” “first,” “second,”
and the like used herein may refer to modifying various
different elements of various embodiments of the present
disclosure, but are not intended to limit the elements. For
instance, “a first user device” and “a second user device”
may indicate different user devices regardless of order or
importance. For example, a first component may be referred
to as a second component and vice versa without departing
from the present disclosure.

2 <



US 2018/0300526 Al

[0043] In various embodiments of the present disclosure,
it is intended that when a component (for example, a first
component) is referred to as being “operatively or commu-
nicatively coupled with/to” or “connected to” another com-
ponent (for example, a second component), the component
may be directly connected to the other component or con-
nected through another component (for example, a third
component). In various embodiments of the present disclo-
sure, it is intended that when a component (for example, a
first component) is referred to as being “directly connected
t0” or “directly accessed” another component (for example,
a second component), another component (for example, a
third component) does not exist between the component (for
example, the first component) and the other component (for
example, the second component).

[0044] The expression “configured to” used in various
embodiments of the present disclosure may be interchange-
ably used with “suitable for,” “having the capacity to,”
“designed to,” “adapted to,” “made to,” or “capable of”
according to the situation, for example. The term “config-
ured to” may not necessarily indicate “specifically designed
to” in terms of hardware. Instead, the expression “a device
configured to” in some situations may indicate that the
device and another device or part are “capable of ” For
example, the expression “a processor configured to perform
A, B, and C” may indicate a dedicated processor (for
example, an embedded processor) for performing a corre-
sponding operation or a general purpose processor (for
example, a central processing unit (CPU) or application
processor (AP)) for performing corresponding operations by
executing at least one software program stored in a memory
device.

[0045] Terms used in various embodiments of the present
disclosure are used to describe certain embodiments of the
present disclosure, but are not intended to limit the other
embodiments. The terms of a singular form may include
plural forms unless they have a clearly different meaning in
the context. Otherwise, all terms used herein may have the
same meanings that are generally understood by a person
skilled in the art. In general, terms defined in a dictionary
should be considered to have the same meanings as the
contextual meaning of the related art, and, unless clearly
defined herein, should not be understood differently or as
having an excessively formal meaning. In any case, even the
terms defined in the present specification are not intended to
be interpreted as excluding embodiments of the present
disclosure.

[0046] An electronic device according to various embodi-
ments of the present disclosure may include at least one of
a smartphone, a tablet personal computer (PC), a mobile
phone, a video telephone, an electronic book reader, a
desktop PC, a laptop PC, a netbook computer, a workstation,
a server, a personal digital assistant (PDA), a portable
multimedia player (PMP), a Motion Picture Experts Group
(MPEG-1 or MPEG-2) Audio Layer 3 (MP3) player, a
mobile medical device, a camera, or a wearable device. The
wearable device may include at least one of an accessory-
type device (e.g., a watch, a ring, a bracelet, an anklet, a
necklace, glasses, a contact lens, a head-mounted device
“HMD”), a textile- or clothing-integrated-type device (e.g.,
an electronic apparel), a body-attached-type device (e.g., a
skin pad or a tattoo), or a bio-implantable-type device (e.g.,
an implantable circuit).
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[0047] In some various embodiments of the present dis-
closure, an electronic device may be a home appliance. The
smart home appliance may include at least one of, for
example, a television (TV), a digital video/versatile disc
(DVD) player, an audio, a refrigerator, an air conditioner, a
cleaner, an oven, a microwave oven, a washing machine, an
air cleaner, a set-top box, a home automation control panel,
a security control panel, a television (TV) box (e.g., Sam-
sung HomeSync™, Apple TV™, or Google TV™), a game
console (e.g., Xbox™ or PlayStation™), an electronic dic-
tionary, an electronic key, a camcorder, or an electronic
picture frame.

[0048] In other various embodiments of the present dis-
closure, an electronic device may include at least one of
various medical devices (e.g., various portable medical
measurement devices (e.g., a blood glucose measuring
device, a heart rate measuring device, a blood pressure
measuring device, a body temperature measuring device, or
the like), a magnetic resonance angiography (MRA), a
magnetic resonance imaging (MRI), a computed tomogra-
phy (CT), a scanner, an ultrasonic device, or the like), a
navigation device, a global navigation satellite system
(GNSS), an event data recorder (EDR), a flight data recorder
(FDR), a vehicle infotainment device, electronic equipment
for vessels (e.g., a navigation system, a gyrocompass, or the
like), avionics, a security device, a head unit for a vehicle,
an industrial or home robot, an automatic teller machine
(ATM), a point of sales (POS) device of a store, or an
Internet of things (IoT) device (e.g., a light bulb, various
sensors, an electric or gas meter, a sprinkler, a fire alarm, a
thermostat, a streetlamp, a toaster, exercise equipment, a hot
water tank, a heater, a boiler, or the like).

[0049] According to various embodiments of the present
disclosure, an electronic device may include at least one of
a part of furniture or a building/structure, an electronic
board, an electronic signature receiving device, a projector,
or a measuring instrument (e.g., a water meter, an electricity
meter, a gas meter, a wave meter, or the like). An electronic
device may be one or more combinations of the above-
mentioned devices. An electronic device according to some
various embodiments of the present disclosure may be a
flexible device. An electronic device according to an
embodiment of the present disclosure is not limited to the
above-mentioned devices, and may include new electronic
devices with the development of new technology.

[0050] Hereinafter, an electronic device according to vari-
ous embodiments of the present disclosure will be described
in more detail with reference to the accompanying drawings.
The term “user” used herein may refer to a person who uses
an electronic device or may refer to a device (e.g., an
artificial intelligence electronic device) that uses an elec-
tronic device.

[0051] FIG. 1 illustrates an example of an operation of an
electronic device according to an embodiment.

[0052] In an embodiment, an electronic device 100a or
1005 may perform authentication of a fingerprint of the user
according to an operation environment. For example, if an
event, such as release of a locked screen, electronic payment
based price payment, or financial trading through mobile
banking, occurs in the electronic device 100a or 1005, the
electronic device 100a or 1005 may authenticate a finger-
print of the user based on driving of a scheduled biometric
authentication system or execution of a specific application.
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[0053] In this regard, referring to FIG. 1, a biometric
sensor that supports the authentication of the fingerprint of
the user may be disposed below a screen area 121a or 1215
(or a view area) of a display on the electronic device 100a
or 1005. The screen area 1214 of the display according to an
embodiment may occupy a portion of a front area of the
electronic device 100a. Further, the screen area 1215 of the
display according to another embodiment may occupy an
extent corresponding to the front area in relation to realiza-
tion of a full front display of the electronic device 1004.
[0054] In an embodiment, the biometric sensor may have
an extent that is the same as or similar to the screen area
121a or 12154 of the display to sense an entire area of the
screen area 121a or 1215 of the display. Further, the bio-
metric sensor may have an extent corresponding to the first
area to sense a specific first area (or a specific coordinate
range) of the screen area 121a or 1215 of the display. The
first area, for example, may be included in a motion range of
a finger of the user who grips the electronic device 100a or
1005, or may be realized in an area which the finger of the
user may easily approach.

[0055] According to the above description, a biometric
information sensing area (e.g., an area to which fingerprint
information of the user is input) related to performance of a
function of the biometric sensor may be included in at least
one of the screen arecas 121a and 12156 of the display.
Accordingly, the screen area of the display may be expanded
by excluding at least a portion of an area (e.g., a bezel area)
allocated to the biometric information sensing area from the
front surface of the electronic device 100a or 1005. Further,
as the biometric information sensing area is included in one
of the screen areas 121a and 12156 of the display, light
according to driving of the display may be utilized as a light
source involved in the performance of the function of the
biometric sensor.

[0056] Hereinafter, various embodiments of biometric
sensor mounting structures and biometric information (e.g.,
fingerprint information) acquisition forms of the electronic
device 1004 or 1005 will be described.

[0057] FIG. 2 is a view illustrating a stack structure of
some elements of an electronic device according to an
embodiment.

[0058] Referring to FIG. 2, an electronic device (100a or
1004 of FIG. 1, hereinafter, generally denoted by 100) may
include a cover glass 1, a display 120, a biometric sensor (at
least one of 133a to 131c¢), and a printed circuit board 5,
which are staked or disposed in a specific sequence. In an
embodiment, the electronic device 100 may further include
a housing, of which at least an area is opened, and the
above-mentioned elements of the electronic device 100 may
be accommodated in an interior space of the housing.
[0059] The cover glass 1 may be disposed on the display
120 to transmit light generated by the display 120. A user
input (e.g., a touch, a gesture, a proximity or hovering)
related to an operation or control of the electronic device 100
may be applied onto the cover glass 1. For example, an input
(e.g., an input by a touch of a finger) for the acquisition of
the fingerprint information of the user may be applied for a
specific time period. In this regard, the cover glass 1 is
inserted into the interior space of the housing, and at least a
portion of the cover glass 1 may be exposed to an opened
area of the housing. At least an area of the cover glass 1
inserted into the interior space of the housing may be
coupled or bonded to the housing to finish the opened
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housing. According to various embodiments, the cover glass
1 is a simple name for an element, and the material of the
cover glass 1 is not limited to glass. For example, the cover
glass 1 may include a flexible film material in part in relation
to realization of the flexible characteristics of the electronic
device 100.

[0060] The display 120 (or a display panel) may display
various contents (e.g., a text, an image, a video, an icon, or
a symbol) in response to a user control or specific scheduling
information. For example, when an event related to biomet-
ric authentication of the user (or acquisition of biometric
information), an interface functioning as a guide for an input
area of the body (e.g., a finger) of the user may be output.
In an embodiment, the display 120 may include a polarizer
(not illustrated). The polarizer may selectively transmit light
that, among incident light, vibrates in a specific phase axis.
Further, the polarizer may delay the phase of the light input
to the cover glass 1.

[0061] At least one electronic component or electronic
(e.g., a processor, a memory, a communication module, a
speaker module, a camera module, or a circuit line) related
to an operation of a function of the electronic device 100
may be mounted on the printed circuit board (or an insula-
tion board). In an embodiment, a plurality of printed circuit
boards 5 may be provided, and at least some of the printed
circuit boards are electrically connected to each other.
[0062] The biometric sensor (at least one of 131a to 131¢)
(or an image sensor) irradiates the light by the driving of the
display 120 to a body (e.g., a finger) of the user that contacts
the biometric information sensing area (or an interface area
which the display 120 outputs), and may acquire biometric
information (e.g., a fingerprint image or a video) of the user
by detecting light reflected from the body. In this regard, the
biometric sensor (at least one of 131a to 131¢) may be
disposed in various areas on the above-mentioned stack
structure of the cover glass 1, the display 120, and the
printed circuit board 5. For example, the first biometric
sensor 131a according to an embodiment may be bonded to
a lower side of the cover glass 1 based on a bonding member
2, and may be disposed between the cover glass 1 and the
display 120. In this case, the first biometric sensor 131a may
be disposed, for example, in an area that is the same as or
similar to that of the cover glass 1 to sense an entire area of
the cover glass 1 (or the screen area of the display 120).
Further, the first biometric sensor 131¢ may be realized by
a transparent material in relation to the permittivity of the
display 120.

[0063] The second biometric sensor 1315 according to
another embodiment may be included in at least one pixel of
the display 120. For example, the second biometric sensor
1315 may be disposed on the pixel while forming a specific
interval from at least one RGB element 226, 227, and/or
228. The third biometric sensor 131c¢ according to another
embodiment may be disposed in an area between the display
120 and the printed circuit board 5. In this regard, at least
one support member (e.g., a bracket 3¢ and/or 34) for
securing a mounting space of the third biometric sensor
131c, for example, may be disposed at a periphery of an area
between the display 120 and the printed circuit board 5. In
relation to prevention of introduction of foreign substances
into the third biometric sensor 131¢, the support member 3a
and/or 35 may tightly finish (or seal) the area between the
display 120 and the printed circuit board 5. In various
embodiments, at least one elastic member (e.g., sponge or
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rubber) 4a and/or 4b may be disposed in an adjacent area
(e.g., an upper area) of the third biometric sensor 131c¢ to
prevent an impact due to a physical contact between the third
biometric sensor 131¢ and the display 120. According to the
above description, an area in which at least one of the first
to third biometric sensors 131a, 1315, and 131¢ may at least
partially overlap a lower area of the biometric information
sensing area.

[0064] FIG. 3Ais a view illustrating a configuration of an
electronic device according to an embodiment. FIG. 3B is a
view illustrating a configuration of an electronic device
according to another embodiment. In FIG. 3B, the elements
corresponding to the elements described with reference to
FIG. 3A may be provided with the same reference numerals,
and a repeated description thereof may be omitted.

[0065] Referring to FIG. 3A, the electronic device 100
according to an embodiment may further include elements
other than the elements described with reference to FIG. 2.
For example, the electronic device 100 may include a
memory 110, a display 120, a sensor module 130, or at least
one processor 140 and/or 150.

[0066] The memory 110 may store a command, informa-
tion, or data related to performance of functions of the
elements. For example, in relation to acquisition of biomet-
ric information (e.g., fingerprint information) of the user, the
memory 110 may store information (e.g., coordinate infor-
mation) of an interface (e.g., an interface functioning as a
guide for an input area of the body of the user) output by the
display 120. In an embodiment, the memory 110 may
include a security area that may be accessed based in a
specific signal or route, and the biometric information of the
user input to the interface may be stored at least a portion of
the security area.

[0067] The memory 110 may store at least one program
related to an operation of a function of the electronic device
100. For example, the memory 110 may include at least one
of a financial application program (e.g., a mobile banking
application or an electronic payment application) involving
a user authentication, an authentication application program
that supports acquisition of biometric information of the
user, or a security application program (e.g., Knox) func-
tioning as a security platform for the biometric information
of the user.

[0068] The display 120 may include a display driver IC
(i.e., “integrated circuit” or digital display interface “DDI”)
123 or at least one pixel such as the first pixel 125. The
display driver IC 123 may perform signal processing in
relation to driving of the display 120 (or a display panel). For
example, the display driver IC 123 may deliver a signal
corresponding to image or video information delivered from
the processor 140 and/or 150 to the display 120 at a specific
frame rate. The display 120 may output contents by con-
trolling emission of light of an RGB element included in the
at least one pixel such as the first pixel 125 in response to the
signal delivered to the display driver IC 123. In this regard,
the display driver IC 123 may be electrically connected to a
circuit line or a switching element included in the display
120.

[0069] The sensor module 130 may include at least one
biometric sensor 131, a touch sensor 133, or an illumination
sensor 135. The at least one biometric sensor 131 may
recognize body characteristics or behavior characteristics of
the user. In an embodiment, the biometric sensor 131 may
further include at least one of an iris recognition sensor, a
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face recognition sensor, a voice recognition sensor, or a heart
rate measuring sensor, including the fingerprint sensor or the
image sensor (at least one of 131a to 131c¢ of FIG. 2)
described above.

[0070] The iris recognition sensor, for example, may rec-
ognize an iris of the user by irradiating light of a specific
wavelength band to an eyeball of the user based on a camera
module and analyzing reflected light. As an example, the iris
recognition sensor may identify an iris area by detecting a
structural border based on a color or a brightness that
changes according to the light irradiated onto the eyeball.
The face recognition sensor may acquire face information by
analyzing a video or an image of the user captured through
a camera module. For example, the face recognition sensor
may recognize the face of the user by extracting a facial area
of the user, for example, extraction of a difference of
brightness or color or a feature point from the video or image
and comparing data (e.g., a pixel value of the image) of the
facial area with specific face data. The voice recognition
sensor may extract a unique feature, such as a pronunciation
or an accent, from a voice acquired through a microphone
module of the electronic device 100, and may identify voice
information of the user through mapping with the voice of
the user stored in advance. The heart rate measuring sensor,
for example, may irradiate light to an area of the body of the
user, and may measure an amount of light reflected accord-
ing to a blood flow rate of a blood vessel. The heart rate
measuring sensor may identify the heart rate of the user by
converting a change of the amount of the reflected light to
an electrical signal and analyzing a change pattern of the
electrical signal.

[0071] The touch sensor 133 may detect a signal for a user
input applied onto the cover glass 1 (see FIG. 2) and may
output an electrical signal. In this regard, the touch sensor
133 may include at least one electrode layer and a control
circuit. The control circuit may calculate a location, an
occurrence time, or a duration of a user input by detecting
a change (e.g., a change of voltage) of a physical quantity by
aphysical contact or a change (e.g., a change of capacitance)
of a physical quantity by induction of charges generated on
the electrode layer. In various embodiments, the touch
sensor 133 may be included as an element of the display 120,
and a function of the control circuit may be performed by
another element (e.g., the processor 140 and/or 150) of the
electronic device 100.

[0072] The illumination sensor 135 may detect a bright-
ness of a surrounding area of the electronic device 100. In
an embodiment, the illumination sensor 135 may detect
brightness in real time or at a specific cycle, and may deliver
the information (e.g., an intensity of illumination) to the
processor 140 and/or 150.

[0073] According to an embodiment, the electronic device
100 may include at least one of a first processor 140 or a
second processor 150. The first processor 140 may perform
overall control, communication calculation, or data process-
ing of other elements of the electronic device 100. The
second processor 150 (e.g., a low-power processor or a hub
device for the sensor module 130) may perform an inde-
pendent control from the first processor 140 for other
elements of the electronic device 100. For example, when
the electronic device 100 is in a sleep state, the second
processor 150 may process sensing information (e.g., bio-
metric information, touch input information, or illumination
information) acquired by the sensor module 130 regardless
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of driving (e.g., wakeup) of the first processor 140. Further,
the second processor 150 may control emission of light of at
least some pixels of the display 120 to support light involved
in performance of a function of the biometric sensor 131
(e.g., at least one of 131a to 131c¢ of FIG. 2) when an event
related to acquisition of biometric information of the user
occurs in a sleep state or a low-power operation state of the
electronic device 100.

[0074] Referring to FIG. 3B, each of the elements of the
electronic device 100 may include a controller (e.g., a first
controller 141, a second controller 151, a third controller
124, or a fourth controller 132). In this regard, each of the
elements of the electronic device 100 may be independently
driven according to an operation of the controller included
in the corresponding element to perform a specific function.
[0075] In an embodiment, the electronic device 100 may
further include a fifth controller 161 as a separate element.
The fifth controller 161 may be a main controller that may
control at least one of the first to fourth controllers 141, 151,
124, and 132. Further, the electronic device 100, for
example, may set or change any one of the first to fifth
controllers 141, 151, 124, 132, and 161 as or to the main
controller in response to control of setting of the system of
the user. In this case, the controller set as or changed to the
main controller may interact with at least one of the remain-
ing controllers to control an operation of the function of the
corresponding controller.

[0076] FIG. 4A to 4E are views illustrating various bio-
metric information acquisition forms of an electronic device
according to an embodiment;

[0077] As described above, the biometric sensor (e.g., at
least one of 1314 to 131c¢ of FIG. 2) may acquire biometric
information (e.g., a fingerprint image or a video) of the user
based on light according to operation of the display 120 (see
FIG. 3A or 3B). In this way, with respect to securing of a
reliability of the biometric information or improvement of a
sensing efficiency of the biometric sensor (at least one of
131ato 131c¢), a brightness (e.g., about 600 nit) that is higher
than a brightness (e.g., about 200 nit) in a general operation
environment may be utilized for the light by the display 120.
However, when a specific pixel of the display 120 corre-
sponding to the biometric information sensing area of the
biometric sensor (at least one of 131a to 131¢) emits light at
a high brightness, the specific pixel may deteriorate rapidly.
Further, when the specific pixel locally emits light at a high
brightness, burn-in damage (i.e., an afterimage) due to a
deviation (e.g., of the increased brightness) of an attribute of
the display from the surrounding pixels may be generated.
[0078] In relation to the above description, in an embodi-
ment, the processor (140 and/or 150 of FIG. 3A or 3B) of the
electronic device 100 (see FIG. 3A or 3B) may realize
emission of light of high brightness, restraint of generation
of an afterimage, or prevention of deterioration of the
biometric information sensing area based on a control of an
attribute (e.g., a brightness, a gradation, a supply power, a
color, a light emission duration or a light emission initiation
timing) for the display 120. Additionally or alternatively, the
processor 140 and/or 150 may control high-brightness light
emission of the biometric information sensing area by
controlling a specific light emission function (e.g., a high
brightness mode (HBM) that operates in a high-brightness
environment in relation to improvement of visibility, here-
inafter referred to as an HBM function) for the display 120.
The HBM function of the display 120 may be triggered, for
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example, when an intensity of illumination of a surrounding
area of the electronic device 100 exceeds a specific value.
Hereinafter, various embodiments related to high-brightness
light emission, avoiding screen burn-in, or prevention of
deterioration of the biometric information sensing area will
be discussed with reference to FIGS. 4A to 4E.

[0079] Referring to FIG. 4A, when an event related to
acquisition of biometric information (e.g., fingerprint infor-
mation) is detected, the processor 140 and/or 150 may
output an interface 1274 (e.g., a graphical user interface) that
provides visual guidance for an input area for receiving
biometric information in at least an area of the screen area
121 of the display 120. In this operation, the processor 140
and/or 150 may control at least one pixel corresponding to
the screen area 121 of the display 120 using a first display
attribute (e.g., changing a brightness). For example, the
processor 140 and/or 150 may control emission of light at a
specific brightness for the at least one pixel. In various
embodiments, the interface 1274 is not limited to the shape
(e.g., a rectangular shape) illustrated in FIG. 4A, and may be
realized in various shapes, such as an ellipse or a fingerprint
pattern. Further, the interface 127a may have an extent or a
size of a specific ratio with respect to the screen area 121 of
the display 120.

[0080] In an embodiment, when receiving a specific event
signal, the processor 140 and/or 150 may control a second
area 1294 of the screen area 121 of the display 120, different
than the first area (hereinafter, the first area is denoted by
reference numeral 127a) corresponding to the interface
127a, by using a second display attribute (e.g., a gradation).
For example, when detecting an approach of an object (e.g.,
the body of the user) for the first area 1274, the processor
140 and/or 150 may control at least one pixel corresponding
at least a portion of the second area 1294 to a specific
gradation value (e.g., 0). Based on this, the processor 140
and/or 150 may realize at least a portion of the second area
129a in a reduced brightness state or even a ‘black’ state of
no or nearly no light emission.

[0081] In an embodiment, the black state of the second
area 1294 may be caused by high-brightness light emission
of the first area 127a. In this regard, the above-mentioned
display driver IC (DDI) 123 (see FIG. 3A or 3B) may be
disposed adjacent to the first area 1274, and accordingly, a
load effect may be generated between the first area 1274 and
129a. The ‘load effect’ is a phenomenon in which a power
voltage (e.g., ELVDD) drops (e.g., IR drops) the farther a
particular area of the display is disposed from the display
driver IC 123. As the display driver IC 123 is adjacent to the
first area 127a and at least a portion of the second area 1294
falls into the black state, the first area 1274 may be less
influenced by the power voltage drop phenomenon and a
brightness of the first area 127 may resultantly be improved.
For example, a higher brightness (e.g., about 612 nits) may
be realized as compared with the brightness (or the specific
brightness) (e.g., about 406.2 nits) of the case in which the
screen area 121 emits light in a specific color throughout the
entire area of the screen area 121. In this operation, the
processor 140 and/or 150 may further perform control of an
HBM function for at least a portion of the second area 1274
with reference to an intensity of illumination of a surround-
ing area of the electronic device 100. For example, when the
intensity of illumination exceeds a specific value, the pro-
cessor 140 and/or 150 may control the HBM function by
supplying high power to at least a portion of the first area
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127a by using a third display attribute (e.g., supply power).
In an embodiment, the load effect according to the disposi-
tion structure of the display driver IC 123 and realization of
a black state of the second area 1294 may be realized even
in the HBM function of the first area 127a. For example,
when the load effect is generated in the HBM function of the
first area 127aq, the brightness of the first area 1274 may be
improved to a brightness (e.g., about 1014.2 nits) that is
higher than the brightness (e.g., about 548.2 nits) when the
black state of the second area 1294 is excluded.

[0082] In this way, in an operation of emitting light at a
high brightness by the first area 1274, the biometric sensor
(at least one of 1314 to 131¢) may acquire a signal corre-
sponding to the body of the user, which contacts the first area
127a (or the biometric information sensing area). The bio-
metric sensor (at least one of 131a to 131¢) may generate
biometric information (e.g., a fingerprint image or a video)
based on at least a part of the acquired signal, and may
perform user authentication based on the biometric infor-
mation.

[0083] In various embodiments, as a part of another con-
trol using an attribute (e.g., a gradation) of the second
display, the processor 140 and/or 150 may implement the
brightness differential without executing a black state for the
second area 1294 and may control at least a partial area to
a low gradation state (e.g., a gray level) through graphical
filtering. In this case, contents (e.g., an image or a text) may
be displayed in the second area 129« of the low gradation
state. In an embodiment, the gradation value caused by the
realization of the low gradation state of the second area 1294
may be variably controlled according to an intensity of
illumination of a surrounding area of the electronic device
100 detected by the illumination sensor 135 (see FIG. 3A or
3B). In this regard, the electronic device 100 may be
equipped with a function of automatically adjusting the
brightness of the screen of the display 120 according to the
intensity of illumination of the surrounding area. For
example, the electronic device 100 may be equipped with a
brightness adjusting function of adjusting the screen of the
display 120 to be brighter when detecting a high intensity of
illumination in the surrounding area and adjusting the screen
of the display 120 to be darker when detecting a low
intensity of illumination in the surrounding area. When the
intensity of illumination of the surrounding area of the
electronic device 100 exceeds a specific thread range, the
processor 140 and/or 150 may increase or decrease the
gradation value for at least a partial area of the second area
129a to a specific value such that the gradation value
corresponds to the bright adjusting function.

[0084] Inan embodiment, in order to prevent a border area
or a border line of the first area 127a and the second area
129a from being viewed as an afterimage according to the
deviation of the display attribute between the areas, the
processor 140 and/or 150 may provide a specific display
effect (e.g., gradation) to an adjacent area (or a surrounding
area) of the first area 1274 (or the interface). For example,
the processor 140 and/or 150 may provide an area included
in a specific distance or a coordinate range from a periphery
of the first area 127a with the display effect. The processor
140 and/or 150 may divide an area included in the specific
distance or coordinate range into a plurality of areas, and
may perform a control such that the gradation (or color
concentration) between the first area 1274 and the second
area 1294 becomes more similar as an area of the plurality
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of areas is closer to a periphery of the first area 127a by
using the second display attribute (e.g., a gradation).

[0085] In various embodiments, the high-brightness light
emission control of the biometric information sensing area
(or the first area 127a) using the above-mentioned display
attribute may be performed based on situation information
related to an operation environment of the electronic device
100. For example, the processor 140 and/or 150 may control
high-bright light emission of the biometric information
sensing area in a first situation in which a specific applica-
tion program (e.g., a mobile banking application or an
electronic payment application accompanied by a user bio-
metric authentication) is executed. Further, in a second
situation in which the intensity of illumination of a sur-
rounding area of the electronic device 100 exceeds a specific
threshold value or a third situation in which a locked screen
releasing event of the electronic device 100 occurs, the
processor 140 and/or 150 may control high-brightness light
emission of the biometric information sensing area. In
various embodiments, the processor 140 and/or 150 may
control high-brightness light emission for the biometric
information sensing area based on a temperature of the
electronic device 10 itself or a surrounding area of the
electronic device 100.

[0086] Hereinafter, in FIGS. 4B to 4D, the screen area 121
of'the display 120 may operate in a state in which the screen
area 121 of the display 120 is controlled similarly to the
above description with reference to FIG. 4A. For example,
in FIGS. 4B to 4D, the first areas 1275, 127¢, and 127d
corresponding to the biometric information sensing area
may be in a state in which light is emitted at a specific
brightness according to the control using the first display
attribute (e.g., a brightness). Further, the second areas 1295,
129¢, and 1294 may emit light at a specific gradation value
according to a control using the second display attribute
(e.g., a gradation) to be in a black state or a low gradation
state.

[0087] Referring to FIG. 4B, the processor 140 and/or 150
may realize high-bright light emission and/or prevention of
deterioration of the first area 1275 by controlling at least one
pixel (hereinafter, referred to as a first pixel) corresponding
to the first area 1275 by using another display attribute (e.g.,
a light emission time). For example, the processor 140
and/or 150 may control a light emission initiation time of the
first pixel. A time period for which the light emission
operation of the first pixel and deterioration of the first pixel
may be in a proportional relationship. Based on this, the
processor 140 and/or 150 may restrain deterioration of the
first pixel 125 due to minimization of the light emission time
by synchronizing a sensing initiation timing of the biometric
sensor (at least one of 131a to 131c¢) and a light emission
initiation timing of the first pixel 125. In this regard, the
biometric sensor (at least one of 131a to 131¢) may consume
a first time period (e.g., 20 to 30 ms) in acquisition of first
biometric information (e.g., a fingerprint image of a first
frame). Further, the biometric sensor (at least one of 131a to
131¢), for example, may acquire first to third biometric
information (e.g., fingerprint images of first to third frames)
in relation to a user authentication (or acquisition of bio-
metric information) of one time. The processor 140 and/or
150 may calculate a light emission duration (e.g., 200 to 300
ms) of the first pixel 125 in complex consideration of the
number of acquisitions of biometric information, consump-
tion times for the acquisitions of the biometric information,
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and interval times between acquisitions of the biometric
information of the biometric sensor (at least one of 131a to
131c¢). When a user touch event related to biometric authen-
tication occurs on the first area 1275, the processor 140
and/or 150 may control light emission of the display 120
according to initiation of sensing of the biometric sensor (at
least one of 131a to 131¢) and the calculated light emission
duration after lapse of a specific time from the occurrence
time of the event. In various embodiments, the synchroni-
zation of a sensing initiation timing of the biometric sensor
(at least one of 1314 to 131c¢) and a light emission initiation
timing of the first pixel 125 may be also applied to the
operation of the HBM function of the display 120 in the
same way or similarly.

[0088] Referring to FIG. 4C, further to the embodiment
using the display attribute (e.g., a light emission time)
described with reference to FIG. 4B, implementation may
leverage a sensing timing of the biometric sensor (at least
one of 131a to 131¢), and a light emission initiation timing
and a light emission duration of the first pixel may be
synchronized based on generation of a signal for a specific
event. In an embodiment, the signal for the specific event
may be a signal (e.g., a Vsync signal) that is delivered from
the display 120 to the processor 140 and/or 150 to receive
image information from the processor 140 and/or 150. If
receiving a first signal from the display 120, the processor
140 and/or 150 may control initiation of sensing for acquir-
ing first biometric information (e.g., a fingerprint image of
the first frame) of the biometric sensor (at least one of 131a
to 131¢) and may control emission of light of the display 120
for a specific period of time. Then, the specific time period
for the emission of light of the display 120 may be set based
on a period of time (e.g., a first period of time (20 to 30 ms))
consumed for acquiring the first biometric information of the
biometric sensor (at least one of 131a to 131¢). In this
regard, a second period of time (e.g., 16.7 ms) may be
consumed in outputting an image of the first frame for the
display 120. Accordingly, the light emission duration of the
display 120 may be set to a period of time (e.g., 33.4 ms)
consumed for outputting images of the first and second
frames for the display 120 to supplement a period of time
(e.g., the first period of time (20 to 30 ms)) consumed for
acquiring the first biometric information of the biometric
sensor (at least one of 131a to 131¢). In an embodiment, the
processor 140 and/or 150 may not reference a signal (e.g., a
signal generated after output of the image of the first frame
for the display 120 before the output of the image of the
second frame) generated (or delivered) for the light emission
duration of the display 120 in control of initiation of sensing
of the biometric sensor (at least one of 131a to 131¢) and
control of the emission of light of the display 120. In various
embodiments, a period of time consumed for acquiring the
first biometric information of the biometric sensor (at least
one of 1314 to 131¢) may be changed according to the type
of the provided sensor, and correspondingly, also may
change the light emission duration of the display 120.

[0089] Based on the above description, if a second signal
is received from the display 120, the processor 140 and/or
150 may control initiation of biometric detection for acquir-
ing second biometric information of the biometric sensor (at
least one of 131a to 131¢) and may control emission of light
of the display 120 for a specific period of time (e.g., 33.4
ms). In various embodiments, the synchronization of a
sensing initiation timing of the biometric sensor (at least one
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of 1314 to 131¢) and a light emission initiation timing or a
light emission duration of the first pixel 125 (e.g., the pixel
corresponding to the biometric information sensing area)
may be also applied to the operation of the HBM function of
the display 120 in the same way or similarly.

[0090] Referring to FIG. 4D, in an embodiment, the pro-
cessor 140 and/or 150 may control light emission for the first
area 1274 using the first display attribute (e.g., a brightness)
in a fourth situation related to the state of the body (e.g., a
finger) of the user. The fourth situation, for example, may
indicate a normal state, a wet state, or a dry state of the body
part the user that contacts at least a portion of the first area
127d. The processor 140 and/or 150 may control the light-
emitting brightness of the first area 1274 for the acquisitions
of the first to third biometric information of the biometric
sensor (at least one of 131a to 131¢) based on the fourth
situation information. In an embodiment, the processor 140
and/or 150 may reference a reliability for the first biometric
information acquired in an arbitrary state of the body of the
user as the fourth situation information. In this regard, when
the first area 1274 emits light at a first brightness (e.g., 420
nits), the processor 140 and/or 150 may determine the
reliability of the first biometric information (e.g., a finger-
print image of the first frame) acquired by the biometric
sensor (at least one of 131a to 131c¢). For example, the
processor 140 and/or 150 may determine the reliability of
the first biometric information by mapping the first biomet-
ric information with a user fingerprint template registered in
advance to calculate a concordance rate. If the reliability (or
a concordance rate) of the first biometric information
exceeds a specific threshold percentage, the processor 140
and/or 150 may determine that body of the user who contacts
the first area 1274 is in a normal state. In this case, the
processor 140 and/or 150 may maintain the light emission of
the first area 1274 at the first brightness (e.g., 420 nits) for
the acquisitions of the second and third biometric informa-
tion of the biometric sensor (at least one of 131a to 131¢).
When the reliability of the first biometric information is not
more than the threshold percentage, the processor 140
and/or 150 may determine that the body of the user is in a
wet state or a dry state, and may support acquisitions of the
second and third biometric information of the biometric
sensor (at least one of 131a to 131¢) by controlling the light
emission of the first area 1274 to a second brightness (e.g.,
600 nits) that is higher than the first brightness.

[0091] In an embodiment, the processor 140 and/or 150
may control the biometric sensor (at least one of 1314 to
131c¢) to further perform acquisition of fourth biometric
information. For example, when the biometric information
(e.g., the second and third biometric information) acquired
in a state in which the first area 1274 emits light at the
second brightness (e.g., 600 nits) fails to satisfy the reliabil-
ity, the processor 140 and/or 150 may control performance
of acquisition of the fourth biometric information of the
biometric sensor (at least one of 131a to 131¢). In this
operation, the processor 140 and/or 150 may control the
light emission of the first area 1274 to a third brightness
(e.g., 700 nits) that is higher than the second brightness. In
various embodiments, the reliability of the processor 140
and/or 150 for the biometric information may be determined
by the biometric sensor (at least one of 131a to 131¢)
equipped with a calculation function.

[0092] Referring to FIG. 4E, the processor 140 and/or 150
may implement the brightness differential without executing
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a black state or a low-gradation state using the second
display attribute (e.g., a gradation) for the above-mentioned
second area 129a, 1295, 129¢, and 1294 (see FIGS. 4A to
4D), and may control the high-brightness light emission
throughout the entire area of the screen area 121 of the
display 120.

[0093] In an embodiment, the processor 140 and/or 150
may control the high-brightness light emission of the screen
area 121 by controlling at least one pixel corresponding to
the screen area 121 by using the third display attribute (e.g.,
supply power). For example, the processor 140 and/or 150
may increase the light emission brightness by applying a
high voltage to at least one pixel corresponding to the screen
area 121 during a cycle in which an image of a first frame
is output by the display 120. Further, the processor 140
and/or 150 may control the high-brightness light emission of
the screen area 121 by performing a control of minimizing
an AMOLED off ratio (AOR) that is present on the cycle in
which the image of the first frame is output. The AOR may
mean a section (or a ratio of the cycle for restricting the
supply of electric power to the display 120 for a specific
period of time on the cycle in which the display 120 outputs
an image in unit of a frame. The processor 140 and/or 150
may increase a light emission time period of a pixel corre-
sponding to the screen area 121 by minimizing the AOR.
The light emission time period and the brightness of the
pixel are proportional to each other, and the processor 140
and/or 150 may realize the high-brightness light emission by
increasing the light emission time period of the pixel cor-
responding to the screen area 121. In an embodiment, the
processor 140 and/or 150 may perform a power/voltage
control for the pixel of the screen area 121 at a frame image
output cycle of the display 120.

[0094] In various embodiments, the processor 140 and/or
150 may control light emission colors of the first areas 1274,
127b, 127¢, and 127d corresponding to the biometric infor-
mation sensing area by using another display attribute (e.g.,
a color). In this regard, because the life span of the blue
element of the RGB elements 226, 227, and 228 (see FIG.
2) is shorter than those of the other elements, the light
emission color of the pixel may tend to be transited to a
yellow color (red+green) when the display 120 continues to
be driven. Accordingly, an afterimage due to a color devia-
tion may be generated between the first areas 1274, 1275,
127¢, and 1274 and the second areas 129q, 1295, 129¢, and
129d corresponding to the non-sensing area. In order to
restrain an afterimage from being generated between the first
areas 127a, 127b, 127¢, and 1274 and the second areas 129a,
1295, 129¢, and 1294, the processor 140 and/or 150 may
control the light emission colors of the first areas 1274,
127b, 127¢, and 1274 such that the light emission colors of
the first areas 127a, 1275, 127¢, and 127d are similar to the
colors of the second areas 129a, 1295, 129¢, and 1294 (or
colors that reduce a color deviation).

[0095] An electronic device according to various embodi-
ments includes a display including a plurality of pixels, a
biometric sensor disposed below a biometric information
sensing area of the display, and at least one processor
electrically connected to the display and the biometric
sensor.

[0096] According to various embodiments, the processor
may, when an event related to sensing of biometric infor-
mation is received, control a first pixel group corresponding
to the biometric information sensing area in a high bright-
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ness mode (HBM), and maintain or convert a second pixel
group corresponding to at least a partial area of a surround-
ing area of the first pixel group in or to a black state or a low
load state while the first pixel group is controlled in the
HBM.

[0097] According to various embodiments, the processor
may control the first pixel group in the HBM by applying
high electric power to the first pixel group.

[0098] According to various embodiments, the processor
may control the second pixel group in the lower load state
by applying a specific gradation value to the second pixel
group.

[0099] According to various embodiments, the processor
may allow the first pixel group to emit light at a brightness
at which biometric information is sensed, by maintaining or
converting the second pixel group in or to the black state or
the low load state to realize a load effect in the first pixel
group.

[0100] According to various embodiments, the processor
may acquire a signal for an object that approaches the
biometric information sensing area, generate image infor-
mation corresponding to the object based on at least a part
of the signal, and perform authentication of the object based
on the image information.

[0101] According to various embodiments, the electronic
device may further include an illumination sensor config-
ured to detect an intensity of illumination for a surrounding
area.

[0102] According to various embodiments, the processor
may, when an intensity of illumination of a surrounding area
of the electronic device exceeds a specific value, control the
first pixel group in the HBM.

[0103] According to various embodiments, the processor
may control minimization of an AMOLED off ratio (AOR)
related to driving of the display while the first pixel group is
controlled in the HBM.

[0104] An electronic device according to various embodi-
ments includes a display having a biometric information
sensing area at least a portion thereof, a biometric sensor
disposed below the biometric information sensing area of
the display, and a processor clectrically connected to the
display and the biometric sensor, and the processor is
configured to control the display including the biometric
information sensing area by using a first display attribute,
detect an approach of an object for the biometric information
sensing area while the display is controlled by using the first
display attribute, in response to the detection, control at least
a partial area of a surrounding area of the biometric infor-
mation sensing area of the display by using a second display
attribute, acquire a signal corresponding to an object that
approaches the biometric information sensing area by using
the biometric sensor while the at least a partial area is
controlled by using the second display attribute, and perform
authentication of the object at least partially based on the
signal.

[0105] According to various embodiments, the processor
may further control at least a partial area of the biometric
information sensing area by using a third display attribute in
response to the detection, and acquire the signal while the at
least a partial area of the biometric information sensing area
is further controlled by using the third display attribute.
[0106] According to various embodiments, the processor
may control a brightness or a gradation of the display, or an
intensity of electric power supplied to the display as at least
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a part of control using the first display attribute, the second
display attribute, or the third display attribute.

[0107] According to various embodiments, the processor
may generate image information corresponding to the object
based on at least a part of the signal, and perform the
authentication based on at least a part of the image infor-
mation.

[0108] According to various embodiments, the processor
may at a part of the operation of generating the image
information, when the image information satisfies the spe-
cific condition, control at least a part of the biometric
information sensing area further by using the first display
attribute.

[0109] According to various embodiments, the processor
may acquire a second signal corresponding to the object
while the at least a partial area of the biometric information
sensing area is controlled further by using the first display
attribute, generate a second piece of image information
corresponding to the object based on the second signal, and
extruding the generated image information and performing
the authentication based on the second image information.
[0110] According to various embodiments, the electronic
device may further include an illumination sensor config-
ured to detect an intensity of illumination.

[0111] According to various embodiments, the processor
may, in relation to the operation of performing the authen-
tication, perform a control using the second display attribute
or the third display attribute based on at least a part of the
intensity of illumination detected by using the illumination
sensor.

[0112] According to various embodiments, the processor
may synchronize an operation time of the biometric sensor
for acquiring the signal and an operation time at which at
least one pixel corresponding to the biometric information
sensing area emits light.

[0113] According to various embodiments, the processor
may adjust an AMOLED off ratio (AOR) related to driving
of the display while at least a partial area of the biometric
information sensing area is controlled by using the third
display attribute.

[0114] According to various embodiments, the processor
may, as at least a part of the operation of controlling the
display by using the first display attribute, display a user
interface at least a portion of the biometric information
sensing area, and as at least a part of the operation of
controlling the display by using the second display attribute,
control a surrounding area of the user interface.

[0115] An electronic device according to various embodi-
ments includes a display having a biometric information
sensing area at least a portion thereof, a biometric sensor
disposed below the biometric information sensing area of
the display, and a display driver IC configured to control the
display, and a processor electrically connected to the display,
the biometric sensor, and the display driver IC, and the
processor is configured to acquire a user input through the
biometric information sensing area, identify situation infor-
mation related to the electronic device, when the situation
information satisfies a first condition, set at least a partial
area of the display to a first display attribute by using the
display driver IC, and acquire fingerprint information cor-
responding to the user input based on the first display
attribute by using the biometric sensor, when the situation
information satisfies a second condition, set at least a partial
area of the display as a first display attribute by using the
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display driver IC, and acquire the fingerprint information
corresponding the user input based on the second display
attribute by using the biometric sensor.

[0116] According to various embodiments, the electronic
device may further include an illumination sensor or a
temperature sensor.

[0117] According to various embodiments, the processor
may, as at least a part of the situation information, identify
an intensity of illumination acquired through the illumina-
tion sensor or a temperature acquired through the tempera-
ture sensor.

[0118] According to various embodiments, the processor
may, as at least a part of the operation of identifying the
situation information, identify reception of a request for
acquiring the biometric information.

[0119] An electronic device according to various embodi-
ments includes a display including a plurality of pixels, a
biometric sensor disposed below the display such that con-
tacts within a biometric sensing area of the display are
detectable by the biometric sensor through the display and at
least one processor electrically connected to the display and
the biometric sensor.

[0120] According to various embodiments, the processor
may, when a touch input is detected to the display within the
biometric sensing area, increase a brightness of a first pixel
group within the biometric sensing area to a first brightness
level, and execute at least one of maintaining and changing
display of a second pixel group outside the biometric
sensing area, wherein the at least one of maintaining and
changing display of the second pixel group includes one of:
executing a black state in which display through the second
pixel group is disabled, and changing a display attribute for
the second pixel group such that a load on the second pixel
group is reduced.

[0121] According to various embodiments, wherein
increasing the brightness of the first pixel group includes
increasing an amount of electric power supplied to the first
pixel group.

[0122] According to various embodiments, wherein the
load on the second pixel group is reduced by changing a
specific gradation value of display for the second pixel
group.

[0123] According to various embodiments, the electronic
device may further include a display driver integrated circuit
(IC) disposed adjacent to the biometric sensing area of the
display, wherein the display is further configured such that
voltage supplied to regions of the display is reduced accord-
ing to a distance a particular region is disposed from the
display driver IC, and wherein the at least one of maintain-
ing and changing display of the second pixel group to the
executed black state or the changed display attribute causes
increase of the brightness of the first pixel group based on
the reduced voltage.

[0124] According to various embodiments, the processor
may, detect a signal indicating an approach of an object to
the biometric sensing area of the display, retrieve previ-
ously-stored image information corresponding to the object
based on at least a part of the signal and perform authenti-
cation of the object by comparison with the retrieved image
information.

[0125] According to various embodiments, the electronic
device may further include an illumination sensor config-
ured to detect an intensity of illumination, wherein the
brightness of a first pixel group is increased to the first
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brightness level when an intensity of environmental illumi-
nation as detected by the illumination sensor exceeds a
prespecified value.

[0126] According to various embodiments, the processor
may, control minimization of an AMOLED off ratio (AOR)
for the display while the brightness of the first pixel group
is increased to the first brightness level.

[0127] An electronic device according to various embodi-
ments includes a display, a biometric sensor disposed below
the display such that contacts within a biometric sensing
area of the display are detectable by the biometric sensor
through the display and a processor electrically connected to
the display and the biometric sensor.

[0128] According to various embodiments, the processor
may, alter display within the biometric sensing area to use a
first display attribute, responsive to detecting an approach of
an object to the biometric sensing area while the first display
attribute is used, altering at least a partial display area
external to the biometric sensing area to use a second display
attribute, detect a signal corresponding to the object using
the biometric sensor while the second display attribute is
applied to the at least the partial area and authenticate the
object based at least on the detected signal.

[0129] According to various embodiments, the processor
may, responsive to detecting the signal, altering display
within at least a partial area of the biometric sensing area to
use a third display attribute, wherein the signal is detected
while display within the at least partial area of the biometric
sensing area is altered using the third display attribute.
[0130] According to various embodiments, wherein the
first display attribute, the second display attribute and the
third display attribute each include at least one of moditying
a brightness, modifying a gradation, and modifying a level
of electric power supplied to the display.

[0131] According to various embodiments, the processor
may, retrieve previously-stored image information corre-
sponding to the object based on at least a part of the detected
signal and perform authentication by comparison with at
least a part of the retrieved image information.

[0132] According to various embodiments, wherein when
the image information is retrieved, display within the bio-
metric sensing area is altered to use the first display attribute
if the image information satisfies a specific condition.
[0133] According to various embodiments, the processor
may, detect a second signal corresponding to the object
while the first display attribute is applied to the at least the
partial area, retrieve a second image information corre-
sponding to the object based on the second signal, wherein
authenticating the object is further performed using the
second image information.

[0134] According to various embodiments, the electronic
device may further include an illumination sensor config-
ured to detect an intensity of illumination, the processor
may, apply the second display attribute or the third display
attribute to a region of the display based at least in part of
the intensity of illumination detected by the illumination
sensor.

[0135] According to various embodiments, wherein a time
at which the signal corresponding to the object is detected is
synchronized to a time at which at least one pixel disposed
within the biometric sensing area is controlled to emit light.
[0136] According to various embodiments, the processor
may, adjust an AMOLED off ratio (AOR) for the display
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while the at least the partial area of the biometric sensing
area is altered to use the third display attribute.

[0137] According to various embodiments, wherein alter-
ing display within the biometric sensing area to use the first
display attribute further includes display a graphic element
within at least a portion of the biometric sensing area, and
wherein the partial display area external to the biometric
sensing area at least partially surrounds the biometric sens-
ing area.

[0138] An electronic device according to various embodi-
ments includes a display, a sensor, a biometric sensor
disposed below the display such that contacts within a
biometric sensing area of the display are detectable by the
biometric sensor through the display, a display driver inte-
grated circuit (IC) configured to control the display and a
processor electrically connected to the display, the biometric
sensor, and the display driver IC.

[0139] According to various embodiments, the processor
may, detect a user input through the biometric sensing area,
identify situation information using the sensor, when the
situation information satisfies a first condition, set at least a
portion of the display to use a first display attribute by the
display driver IC, and acquire a fingerprint from the detected
the user input using the biometric sensor based on the first
display attribute, and when the situation information satis-
fies a second condition, set the at least the portion of the
display to use a second display attribute by the display driver
IC, and acquire the fingerprint from the detected user input
using the biometric sensor based on the second display
attribute.

[0140] According to various embodiments, wherein the
sensor includes at least one of an illumination sensor and a
temperature sensor, and wherein identifying the situation
information further comprises at least one of detecting an
intensity of illumination through the illumination sensor and
detecting a present temperature through the temperature
sensor.

[0141] According to various embodiments, wherein the
situation information is identified responsive to detecting a
request to acquire the biometric information.

[0142] According to various embodiments, an electronic
device may include a display including a plurality of pixels,
a biometric sensor disposed below the display such that
contacts within a biometric sensing area of the display are
detectable by the biometric sensor through the display, and
at least one processor electrically connected to the display
and the biometric sensor, wherein the processor is config-
ured to control the display to display a screen including at
least one object for scanning a finger print of a user on the
biometric sensing area of the display,when a touch input is
detected on the at least one object at the biometric sensing
area of the display, control the display to emit light with
predetermined brightness by using a first pixel group within
the biometric sensing area for scanning the finger print, and
display at least one object and/or background by using pixels
within an area other than the biometric sensing area, wherein
the first pixel group within the biometric sensing area emit
light brighter than any pixel within an area other than the
biometric sensing area when the touch input is detected on
the at least one object at the biometric sensing area of the
display.
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[0143] According to various embodiments, wherein the
background by using pixels within an area other than the
biometric sensing area comprises substantial black back-
ground.

[0144] According to various embodiments, wherein the
displaying at least one object and/or background by using
pixels within an area other than the biometric sensing area
comprising displaying substantial black background without
at least one object.

[0145] According to various embodiments, wherein a
color of the background has been changed to substantial
black for scanning the finger print of the user prior to
emitting light with the predetermined brightness by using
the first pixel group within the biometric sensing area.

[0146] FIG. 5Ais a view illustrating a biometric informa-
tion acquisition flow of an electronic device according to an
embodiment.

[0147] Referring to FIG. 5A, in operation 501, the elec-
tronic device 100 (see FIG. 3A or 3B) may perform bio-
metric authentication (e.g., a fingerprint authentication) for
a user according to a specific operation environment. If an
event related to, for example, release of a locked screen,
electronic payment based price payment, or financial trading
through mobile banking, occurs, the electronic device 100
may request authentication using at least a portion (e.g., a
finger) of the body of the user.

[0148] In operation 503, the display 120 (see FIG. 3A or
3B) of the electronic device 100 may output an interface
(i.e., a visual display element or icon) that provides visual
guidance identifying an appropriate input area for biometric
information (e.g., fingerprint information), displayed to at
least a portion of the screen area in response to the event. In
this operation, the screen area of the display 120 may
operate in a state in which light is emitted at a specific
brightness (i.e., a first brightness) according to a control of
the processor 140 and/or 150 (see FIG. 3A or 3B) using the
first display attribute (e.g., the brightness). In an embodi-
ment, the interface may also be displayed having a specific
ratio relative to the screen area of the display 120, and may
include various visual shapes and designs, such as a rect-
angular shape, an elliptical shape, or a fingerprint pattern.

[0149] In operation 505, the processor 140 and/or 150 (see
FIG. 3B) may detect a user input at least an area of the
displayed interface (i.e., the element or icon). For example,
the processor 140 and/or 150 may receive a signal corre-
sponding to the user input from the touch sensor 133 (FIG.
3A or 3B), and determine that an input is being applied to an
area of the interface that is maintained for a time exceeding
a pre-specified period of time. Accordingly, the input may be
determined to be a user input relevant to the requested
biometric authentication.

[0150] Inoperation 507, the processor 140 and/or 150 may
alter at least some pixels of the display 120 using the second
display attribute (e.g., a gradation) in response to the user
input. For example, the processor 140 and/or 150 may alter
at least one pixel corresponding to a screen area (hereinafter,
referred to as a non-sensing area) outside the interface area
such that the at least one pixel takes on a specific gradation
value. As a result, the non-sensing area may be switched to
a black state or a low gradation state. In this case, based on
the above-described load effect, the brightness of the inter-
face area may be improved given that it is less influenced by
the power/voltage drop phenomenon described above.
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[0151] According to an embodiment, in operation 507, the
processor 140 and/or 150 may further control of synchro-
nizing a sensing timing of the biometric sensor (at least one
of'131ato 131¢ of FIG. 2) and at least one of a light emission
initiation timing corresponding to the interface area and a
light emission duration. Further, when the intensity of illu-
mination for a surrounding area of the electronic device 100
exceeds a specific value, the processor 140 and/or 150 may
further control the HBM function of the display 120 by
applying a high power to at least a portion of the interface
area by using the third display attribute (e.g., supply power).

[0152] In various embodiments, a control of the display
120 of the processor 140 and/or 150 such as operation 507
may be performed based on situation information related to
an operation environment of the electronic device 100. For
example, the processor 140 and/or 150 may perform a
control of the display 120 based on situation information on
at least one of a first situation in which a specific application
program (e.g., a mobile banking application or an electronic
payment application) is executed, a second situation in
which the intensity of illumination of the electronic device
100 satisfies a specific condition (e.g., more than a threshold
value), and a third situation in which a locked screen
releasing event of the electronic device 100 occurs. Further,
the processor 140 and/or 150 may perform a control of the
display 120 in a situation in which the temperature sensed
from the electronic device 100 satisfies a specific condition
(e.g., more than a specific temperature). When acquiring
information on at least one of the first to third situations, the
processor 140 and/or 150 may control high-brightness light
emission of the interface area (or a biometric information
sensing area) by using at least one display attribute (e.g., a
brightness, a gradation, supply power, a color, light emission
duration or a light emission initiation timing). In an embodi-
ment, in a situation in which the biometric information is
completely acquired or it is unnecessary to acquire the
biometric information, the processor 140 and/or 150 may
perform a control such that the attribute of the entire area of
the screen area of the display 120 is similar while excluding
a local control of the screen area of the display 120.

[0153] Inoperation 509, the processor 140 and/or 150 may
determine whether the requisite biometric information was
detected by the biometric sensor (at least one of 131a to
131c¢) from the user input. When biometric information (e.g.,
a fingerprint image or a video) from the biometric sensor (at
least one of 131a to 131¢) fails to be adequately detected, the
processor 140 and/or 150 may prompt a user to re-input the
in operation 511 and returning to operation 503 in which the
interface is output again.

[0154] When biometric information is successfully
detected by the biometric sensor (at least one of 131a to
131¢), in operation 513, the processor 140 and/or 150 may
determine a state of the delivered biometric information. For
example the processor 140 and/or 150 may determine a state
of the biometric information when calculating a concor-
dance rate by mapping the delivered biometric information
(e.g., a fingerprint image) and a user fingerprint template
registered in advance. If the concordance rate is less than a
specific threshold percentage, the processor 140 and/or 150
may determine that the state of the body (e.g., a finger) of the
user is a wet state or a dry state that is not suitable for
acquiring the biometric information due to contamination. In
this case, the processor 140 and/or 150 may return to an
operation of controlling the display 120 in operation 515
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and, as in operation 507, repeat the process of increasing the
brightness of the interface area to support reacquisition of
the biometric information of the biometric sensor.

[0155] FIG. 5B is a view illustrating a biometric informa-
tion acquisition method of an electronic device according to
an embodiment.

[0156] In operation 517, the processor 140 and/or 150 of
the electronic device 100 may output an interface corre-
sponding to the biometric information sensing area at least
a portion of the screen area of the display 120 in response to
detecting an event (e.g., execution of an application accom-
panied by release of a locked screen, or a successful user
authentication) related to a user biometric authentication.
The processor 140 and/or 150 may control the screen area of
the display 120 including the interface to be displayed at a
specific brightness using the first display attribute (e.g., a
brightness).

[0157] Inoperation 519, the processor 140 and/or 150 may
detect an object (e.g., the body of the user) approaching
and/or contacting the interface (i.e., the display element
indicating a location of the biometric information sensing
area) based on performance (e.g., detection of a signal for an
interface area) of a function of the touch sensor 133 (see
FIG. 3A to 3B).

[0158] When the touch sensor 133 detects an approach or
contact of an object for the interface area in operation 519,
the processor 140 and/or 150 may modify operation of at
least one pixel corresponding to a surrounding area of the
interface area (or the biometric information sensing area) in
operation 521. For example, the processor 140 and/or 150
may allocate a specific gradation value to at least one pixel
corresponding to a surrounding area outside the element by
using the second display attribute (e.g., a gradation). In this
case, the surrounding area may thus operate in a black state
or a low gradation state, by means of the processes described
above.

[0159] Inoperation 525, the processor 140 and/or 150 may
acquire the biometric information (i.e., a biometric signal or
value) corresponding to the authentication object (e.g., the
body of the user) that is applied to the interface area using
(e.g., sensing of fingerprint information or creation of a
fingerprint image) the biometric sensor (at least one of 131a
to 131c¢ of FIG. 2). In operation 525, the processor 140
and/or 150 may perform authentication by comparing the
acquired biometric signal (i.e., the biometric information)
with pre-stored biometric information, such as a fingerprint
template stored previously, to calculate a matching rate.

[0160] A method for acquiring biometric information of an
electronic device using a biometric information sensing area
formed in a display area according to various embodiments
includes controlling the display including the biometric
information sensing area by using a first display attribute,
detecting an approach of an object for the biometric infor-
mation sensing area while the display is controlled by using
the first display attribute, in response to the detection,
controlling at least a partial area of a surrounding area of the
biometric information sensing area of the display by using a
second display attribute, acquiring a signal corresponding to
an object that approaches the biometric information sensing
area by using the biometric sensor while the at least a partial
area is controlled by using the second display attribute, and
performing authentication of the object at least partially
based on the signal.
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[0161] According to various embodiments, the method
may include controlling at least a partial area of the bio-
metric information sensing area by using a third display
attribute in response to the detection, and while the at least
a partial area of the biometric information sensing area is
controlled by using the third display attribute, acquiring a
signal corresponding to the object that approaches the bio-
metric information sensing area.

[0162] According to various embodiments, at least one of
the controlling using the first display attribute, the control-
ling using the second display attribute, and the controlling
using the third display attribute may include controlling a
brightness or a gradation of the display, or an intensity of
electric power supplied to the display.

[0163] According to various embodiments, the method
may further include creating first image information corre-
sponding to the object based on at least a part of the signal.
[0164] According to various embodiments, the operation
of creating the first image information may include, when
the image information satisfies a specific condition, control-
ling the at least a partial area of the biometric information
sensing area by further using the first display attribute,
acquiring a second signal corresponding to the object while
the at least a partial area of the biometric information
sensing area is controlled further by using the first display
attribute, creating second image information corresponding
to the object based on the second signal, and excluding the
first image information and performing the authentication
based on the second image information.

[0165] According to various embodiments, the method
may further include detecting an intensity of illumination of
a surrounding area of the electronic device.

[0166] According to various embodiments, at least one of
the controlling using the second display attribute and the
controlling using the third display attribute may include
performing a control of the display based on at least a part
of the intensity of illumination.

[0167] According to various embodiments, the method
may further include synchronizing an operation time of the
biometric sensor and an operation time period for which at
least one pixel corresponding to the biometric information
sensing area.

[0168] According to various embodiments, the controlling
using the third display attribute may include adjusting an
AMOLED off ratio (AOR) related to driving of the display.
[0169] FIGS. 6A to 6C are views illustrating various
operation platforms related to acquisition of biometric infor-
mation of an electronic device according to an embodiment.
[0170] Referring to FIG. 6A, when an event (e.g., a
manipulation of a physical key (a power key or a volume
key) disposed in an area of the electronic device 100) related
to release of a locked screen occurs on the electronic device
100, the processor 140 and/or 150 (see FIG. 3A or 3B) may
execute a specific user authentication system (e.g., a bio-
metric authentication system). The processor 140 and/or 150
may output an interface 127 that functions as a guide for a
biometric information input area in at least an area of the
screen area 121 of the display. In this operation, the screen
area 121 of the display may be in a state in which light is
emitted at a specific brightness according to a control of the
processor 140 and/or 150 using the first display attribute
(e.g., the brightness).

[0171] According to an embodiment, the processor 140
and/or 150 may control driving of the display 120 (see FIG.
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3A or 3B) after detecting a user input (e.g., a touch by a
specific finger) applied to at least a portion of the area for the
interface 127 (e.g., a first area). For example, when the user
input is applied while exceeding a specific time, the proces-
sor 140 and/or 150 may control a gradation for the screen
area 121 of the display 120 by using the second display
attribute (e.g., a gradation) at the excess time point or within
a range of a specific time from the excess. The processor 140
and/or 150 may control a gradation value of at least one
pixel corresponding to the second area 129 such that the
second area 129 of the screen area 121 of the display 120,
except for the first area for the interface 127, is in a black
state or a low gradation state. In this case, the first area for
the interface 127 may emit light at a high brightness based
on the above-mentioned load effect. In this operation, the
processor 140 and/or 150 may control at least one of a light
emission initiation timing and a light emission duration of at
least one pixel corresponding to the first area for the inter-
face 127 by using another display attribute (e.g., a light
emission time) and may further perform a control of syn-
chronizing the at least one of the light emission initiation
timing and the light emission duration of the at least one
pixel with a sensing timing of the biometric sensor (at least
one of 131a to 131¢ of FIG. 2).

[0172] In an embodiment, the biometric sensor (at least
one of 131a to 131¢) may acquire biometric information
(e.g., a fingerprint image) of the user a specific number of
times (e.g., three times or more) for a specific sensing time
range (e.g., 60 to 90 ms). The processor 140 and/or 150 may
analyze the biometric information of the user acquired by
the biometric sensor (at least one of 131a to 131c) by
mapping the biometric information of the user acquired by
the biometric sensor (at least one of 131a to 131¢) with a
user fingerprint template stored in the memory 110 (see FIG.
3A or 3B) in advance. When at least one piece of the
acquired biometric information coincides with the finger-
print template at a specific ratio or more, the processor 140
and/or 150 may release the locked screen of the electronic
device 100.

[0173] Referring to FIG. 6B, the processor 140 and/or 150
may execute user authentication (e.g., a biometric authen-
tication) in response to execution of an application program
supporting an electronic payment function and/or a financial
trade function of the electronic device 100. In this case, one
or more first contents 10a related to the electronic payment
or the financial trade (e.g., a payment account represented by
the displayed credit card) and second contents 20 related to
a request for a biometric authentication (e.g., a confirmation
for requesting biometric authentication) may be displayed
on the screen area 121 of the display 120. In this operation,
the processor 140 and/or 150 may control light emission of
the screen area 121 including the first contents 10a and the
second contents 20 by using the first display attribute (e.g.,
a brightness). In an embodiment, if a user input (e.g., a
touch) is applied onto the second contents 20, or a specific
period of time elapses from the display of the second
contents 20, the processor 140 and/or 150 may alter the
display 120. For example, the processor 140 and/or 150 may
display a third content 105 generated by reducing the first
contents 10a using a specific reduction ratio and an interface
element 127 which provides a visual guide for input of
biometric information of the user at least a portion of the
screen area 121. In an embodiment, in the screen area 129,
except for the third contents 105 and the interface 127, at
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least one pixel such as the first pixel 125 corresponding to
a control of the processor 140 and/or 150 using the second
display attribute (e.g., a gradation) may be altered to display
a black state. In this case, the area of the interface 127 may
emit light at a high brightness leveraging the load effect. The
processor 140 and/or 150 may execute a series of processes
for processing the electronic payment and/or the financial
trade according to successful authentication of the biometric
information (e.g., fingerprint information), based on a match
with a user fingerprint stored in advance.

[0174] Further, as illustrated in FIG. 6C, after a user input
is applied onto the second contents 20, or a specific period
of time elapses from the display of the second contents 20,
the processor 140 and/or 150 may perform a control by using
the second display attribute (e.g., a gradation) for the screen
area 121 that emits light at specific brightness. For example,
the processor 140 and/or 150 may control at least one pixel
corresponding to the screen area, except for the interface
127, in a low gradation state. The gradation value caused by
the control of the low gradation state may be variably
controlled to correspond to a bright adjusting function (e.g.,
a function of automatically adjusting the brightness of the
screen of the display 120 according to the intensity of
illumination detected by the illumination sensor) of the
electronic device 100. In an embodiment, the processor 140
and/or 150 may perform a control such that the screen area
129, on which a lower gradation has been performed, is in
a black state, at a time point at which the body of the user
contacts the area of the interface 127 for a specific period of
time or more and the sensing of the biometric sensor (at least
one of 1314 to 131¢) is performed. Accordingly, at the time
point of the sensing of the biometric sensor (at least one of
131a to 131c¢), the area of the interface 127 may emit light
at a high brightness due to the above-mentioned load effect.
When the performance of the function (e.g., sensing) of the
biometric sensor (at least one of 131a to 131c¢) is ended or
paused, the processor 140 and/or 150, for example, may
restore the black state of the screen area 129 to a low
gradation state by a gradation value corresponding to the
brightness adjusting function of the electronic device 100.
Based on this, the processor 140 and/or 150 may restrain
generation of deviation for a mutual area by maintaining the
life spans of the pixels corresponding to the area of the
interface 127 and the screen area 129.

[0175] FIG. 7 is a drawing illustrating an electronic device
in a network environment according to an embodiment.

[0176] An electronic device 701 in a network environment
700 according to various embodiments of the present dis-
closure will be described with reference to FIG. 7. The
electronic device 701 may include a bus 710, a processor
720, a memory 730, an input/output interface 750, a display
760, and a communication interface 770. In various embodi-
ments of the present disclosure, at least one of the foregoing
elements may be omitted or another element may be added
to the electronic device 701.

[0177] The bus 710 may include a circuit for connecting
the above-mentioned elements 710 to 770 to each other and
transferring communications (e.g., control messages and/or
data) among the above-mentioned elements.

[0178] The processor 720 may include at least one of a
central processing unit (CPU), an application processor
(AP), or a communication processor (CP). The processor
720 may perform data processing or an operation related to
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communication and/or control of at least one of the other
elements of the electronic device 701.

[0179] The memory 730 may include a volatile memory
and/or a nonvolatile memory. The memory 730 may store
instructions or data related to at least one of the other
elements of the electronic device 701. According to an
embodiment of the present disclosure, the memory 730 may
store software and/or a program 740. The program 740 may
include, for example, a kernel 741, a middleware 743, an
application programming interface (API) 745, and/or an
application program (or an application) 747. At least a
portion of the kernel 741, the middleware 743, or the API
745 may be referred to as an operating system (OS).
[0180] The kernel 741 may control or manage system
resources (e.g., the bus 710, the processor 720, the memory
730, or the like) used to perform operations or functions of
other programs (e.g., the middleware 743, the API 745, or
the application program 747). Furthermore, the kernel 741
may provide an interface for allowing the middleware 743,
the API 745, or the application program 747 to access
individual elements of the electronic device 701 in order to
control or manage the system resources.

[0181] The middleware 743 may serve as an intermediary
so that the API 745 or the application program 747 com-
municates and exchanges data with the kernel 741.

[0182] Furthermore, the middleware 743 may handle one
or more task requests received from the application program
747 according to a priority order. For example, the middle-
ware 743 may assign at least one application program 747 a
priority for using the system resources (e.g., the bus 710, the
processor 720, the memory 730, or the like) of the electronic
device 701. For example, the middleware 743 may handle
the one or more task requests according to the priority
assigned to the at least one application, thereby performing
scheduling or load balancing with respect to the one or more
task requests.

[0183] The API 745, which is an interface for allowing the
application 747 to control a function provided by the kernel
741 or the middleware 743, may include, for example, at
least one interface or function (e.g., instructions) for file
control, window control, image processing, character con-
trol, or the like.

[0184] The input/output interface 750 may serve to trans-
fer an instruction or data input from a user or another
external device to (an)other element(s) of the electronic
device 701. Furthermore, the input/output interface 750 may
output instructions or data received from (an)other element
(s) of the electronic device 701 to the user or another
external device.

[0185] The display 760 may include, for example, a liquid
crystal display (LCD), a light-emitting diode (LED) display,
an organic light-emitting diode (OLED) display, a micro-
electromechanical systems (MEMS) display, or an elec-
tronic paper display. The display 760 may present various
content (e.g., a text, an image, a video, an icon, a symbol, or
the like) to the user. The display 760 may include a touch
screen, and may receive a touch, gesture, proximity or
hovering input from an electronic pen or a part of a body of
the user.

[0186] The communication interface 770 may set commu-
nications between the electronic device 701 and an external
device (e.g., a first external electronic device 702, a second
external electronic device 704, or a server 706). For
example, the communication interface 770 may be con-
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nected to a network 762 via wireless communications or
wired communications so as to communicate with the exter-
nal device (e.g., the second external electronic device 704 or
the server 706).

[0187] The wireless communications may employ at least
one of cellular communication protocols such as long-term
evolution (LTE), LTE-advance (LTE-A), code division mul-
tiple access (CDMA), wideband CDMA (WCDMA), uni-
versal mobile telecommunications system (UMTS), wireless
broadband (WiBro), or global system for mobile communi-
cations (GSM). The wireless communications may include,
for example, a short-range communications 764. The short-
range communications may include at least one of wireless
fidelity (Wi-Fi), Bluetooth, near field communication
(NFC), magnetic stripe transmission (MST), or GNSS.
[0188] The MST may generate pulses according to trans-
mission data and the pulses may generate electromagnetic
signals. The electronic device 701 may transmit the elec-
tromagnetic signals to a reader device such as a POS (point
of sales) device. The POS device may detect the magnetic
signals by using a MST reader and restore data by convert-
ing the detected electromagnetic signals into electrical sig-
nals.

[0189] The GNSS may include, for example, at least one
of global positioning system (GPS), global navigation sat-
ellite system (GLONASS), BeiDou navigation satellite sys-
tem (BeiDou), or Galileo, the European global satellite-
based navigation system according to a use area or a
bandwidth. Hereinafter, the term “GPS” and the term
“GNSS” may be interchangeably used. The wired commu-
nications may include at least one of universal serial bus
(USB), high definition multimedia interface (HDMI), rec-
ommended standard 232 (RS-232), plain old telephone
service (POTS), or the like. The network 762 may include at
least one of telecommunications networks, for example, a
computer network (e.g., local area network (LAN) or wide
area network (WAN)), the Internet, or a telephone network.
[0190] The types of the first external electronic device 702
and the second external electronic device 704 may be the
same as or different from the type of the electronic device
701. According to an embodiment of the present disclosure,
the server 706 may include a group of one or more servers.
A portion or all of operations performed in the electronic
device 701 may be performed in one or more other elec-
tronic devices (e.g., the first external electronic device 702,
the second external electronic device 704, or the server 706).
When the electronic device 701 should perform a certain
function or service automatically or in response to a request,
the electronic device 701 may request at least a portion of
functions related to the function or service from another
device (e.g., the first external electronic device 702, the
second external electronic device 704, or the server 706)
instead of or in addition to performing the function or
service for itself. The other electronic device (e.g., the first
external electronic device 702, the second external elec-
tronic device 704, or the server 706) may perform the
requested function or additional function, and may transfer
a result of the performance to the electronic device 701. The
electronic device 701 may use a received result itself or
additionally process the received result to provide the
requested function or service. To this end, for example, a
cloud computing technology, a distributed computing tech-
nology, or a client-server computing technology may be
used.
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[0191] FIG. 8 is a block diagram illustrating an electronic
device according to an embodiment.

[0192] Referring to FIG. 8, the electronic device 801 may
include, for example, all or part of an electronic device 701
shown in FIG. 7. The electronic device 801 may include one
or more processors 810 (e.g., application processors (APs)),
a communication module 820, a subscriber identification
module (SIM) 829, a memory 830, a security module 836,
a sensor module 840, an input device 850, a display 860, an
interface 870, an audio module 880, a camera module 891,
a power management module 895, a battery 896, an indi-
cator 897, and a motor 898.

[0193] The processor 810 may drive, for example, an
operating system (OS) or an application program to control
a plurality of hardware or software components connected
thereto and may process and compute a variety of data. The
processor 810 may be implemented with, for example, a
system on chip (SoC). According to an embodiment of the
present disclosure, the processor 810 may include a graphic
processing unit (GPU) (not shown) and/or an image signal
processor (not shown). The processor 810 may include at
least some (e.g., a cellular module 821) of the components
shown in FIG. 8. The processor 810 may load a command
or data received from at least one of other components (e.g.,
a non-volatile memory) into a volatile memory to process
the data and may store various data in a non-volatile
memory.

[0194] The communication module 820 may have the
same or similar configuration to the communication inter-
face 770 of FIG. 7. The communication module 820 may
include, for example, the cellular module 821, a wireless-
fidelity (Wi-Fi) module 822, a Bluetooth (BT) module 823,
a global navigation satellite system (GNSS) module 824
(e.g., a GPS module, a Glonass module, a Beidou module,
or a Galileo module), a near field communication (NFC)
module 825, an MST module 826, and a radio frequency
(RF) module 827.

[0195] The cellular module 821 may provide, for example,
a voice call service, a video call service, a text message
service, or an Internet service, and the like through a
communication network. According to an embodiment of
the present disclosure, the cellular module 821 may identify
and authenticate the electronic device 801 in a communica-
tion network using the SIM 829 (e.g., a SIM card). Accord-
ing to an embodiment of the present disclosure, the cellular
module 821 may perform at least part of functions which
may be provided by the processor 810. According to an
embodiment of the present disclosure, the cellular module
821 may include a communication processor (CP).

[0196] The Wi-Fi module 822, the BT module 823, the
GNSS module 824, the NFC module 825, or the MST
module 826 may include, for example, a processor for
processing data transmitted and received through the corre-
sponding module. According to various embodiments of the
present disclosure, at least some (e.g., two or more) of the
cellular module 821, the Wi-Fi module 822, the BT module
823, the GNSS module 824, the NFC module 825, or the
MST module 826 may be included in one integrated chip
(IC) or one IC package.

[0197] The RF module 827 may transmit and receive, for
example, a communication signal (e.g., an RF signal).
Though not shown, the RF module 827 may include, for
example, a transceiver, a power amplifier module (PAM), a
frequency filter, or a low noise amplifier (LNA), or an
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antenna, and the like. According to another embodiment of
the present disclosure, at least one of the cellular module
821, the Wi-Fi module 822, the BT module 823, the GNSS
module 824, the NFC module 825, or the MST module 826
may transmit and receive an RF signal through a separate RF
module.

[0198] The SIM 829 may include, for example, a card
which includes a SIM and/or an embedded SIM. The SIM
829 may include unique identification information (e.g., an
integrated circuit card identifier (ICCID)) or subscriber
information (e.g., an international mobile subscriber identity
(IMSI)).

[0199] The memory 830 (e.g., a memory 730 of FIG. 7)
may include, for example, an embedded memory 832 or an
external memory 834. The embedded memory 832 may
include at least one of, for example, a volatile memory (e.g.,
a dynamic random access memory (DRAM), a static RAM
(SRAM), a synchronous dynamic RAM (SDRAM), and the
like), or a non-volatile memory (e.g., a one-time program-
mable read only memory (OTPROM), a programmable
ROM (PROM), an erasable and programmable ROM
(EPROM), an electrically erasable and programmable ROM
(EEPROM), a mask ROM, a flash ROM, a flash memory
(e.g., a NAND flash memory or a NOR flash memory, and
the like), a hard drive, or a solid state drive (SSD)).
[0200] The external memory 834 may include a flash
drive, for example, a compact flash (CF), a secure digital
(SD), a micro-SD, a mini-SD, an extreme digital (xD), a
multimedia car (MMC), or a memory stick, and the like. The
external memory 834 may operatively and/or physically
connect with the electronic device 801 through various
interfaces.

[0201] The security module 836 may be a module which
has a relatively higher secure level than the memory 830 and
may be a circuit which stores secure data and guarantees a
protected execution environment. The security module 836
may be implemented with a separate circuit and may include
a separate processor. The security module 836 may include,
for example, an embedded secure element (eSE) which is
present in a removable smart chip or a removable SD card
or is embedded in a fixed chip of the electronic device 801.
Also, the security module 836 may be driven by an OS
different from the OS of the electronic device 801. For
example, the security module 836 may operate based on a
java card open platform (JCOP) OS.

[0202] The sensor module 840 may measure, for example,
a physical quantity or may detect an operation state of the
electronic device 801, and may convert the measured or
detected information to an electric signal. The sensor mod-
ule 840 may include at least one of, for example, a gesture
sensor 840A, a gyro sensor 840B, a barometric pressure
sensor 840C, a magnetic sensor 840D, an acceleration
sensor 840F, a grip sensor 840F, a proximity sensor 840G,
a color sensor 840H (e.g., red, green, blue (RGB) sensor), a
biometric sensor 8401, a temperature/humidity sensor 840J,
an illumination sensor 840K, or an ultraviolet (UV) sensor
840M. Additionally or alternatively, the sensor module 840
may further include, for example, an e-nose sensor (not
shown), an electromyography (EMG) sensor (not shown), an
electroencephalogram (EEG) sensor (not shown), an elec-
trocardiogram (ECG) sensor (not shown), an infrared (IR)
sensor (not shown), an iris sensor (not shown), and/or a
fingerprint sensor (not shown), and the like. The sensor
module 840 may further include a control circuit for con-
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trolling at least one or more sensors included therein.
According to various embodiments of the present disclosure,
the electronic device 801 may further include a processor
configured to control the sensor module 840, as part of the
processor 810 or to be independent of the processor 810.
While the processor 810 is in a sleep state, the electronic
device 801 may control the sensor module 840.

[0203] The input device 850 may include, for example, a
touch panel 852, a (digital) pen sensor 854, a key 856, or an
ultrasonic input device 858. The touch panel 852 may use at
least one of, for example, a capacitive type, a resistive type,
an infrared type, or an ultrasonic type. Also, the touch panel
852 may further include a control circuit. The touch panel
852 may further include a tactile layer and may provide a
tactile reaction to a user.

[0204] The (digital) pen sensor 854 may be, for example,
part of the touch panel 852 or may include a separate sheet
for recognition. The key 856 may include, for example, a
physical button, an optical key, or a keypad. The ultrasonic
input device 858 may allow the electronic device 801 to
detect a sound wave using a microphone (e.g., a microphone
888) and to verify data through an input tool generating an
ultrasonic signal.

[0205] The display 860 (e.g., a display 760 of FIG. 7) may
include a panel 862, a hologram device 864, or a projector
866. The panel 862 may include the same or similar con-
figuration to the display 760. The panel 862 may be imple-
mented to be, for example, flexible, transparent, or wearable.
The panel 862 and the touch panel 852 may be integrated
into one module. The hologram device 864 may show a
stereoscopic image in a space using interference of light.
The projector 866 may project light onto a screen to display
an image. The screen may be positioned, for example, inside
or outside the electronic device 801. According to an
embodiment of the present disclosure, the display 860 may
further include a control circuit for controlling the panel 862,
the hologram device 864, or the projector 866.

[0206] The interface 870 may include, for example, a
high-definition multimedia interface (HDMI) 872, a univer-
sal serial bus (USB) 874, an optical interface 876, or a
D-subminiature 878. The interface 870 may be included in,
for example, the communication interface 770 shown in
FIG. 7. Additionally or alternatively, the interface 870 may
include, for example, a mobile high definition link (MHL)
interface, an SD card/multimedia card (MMC) interface, or
an infrared data association (IrDA) standard interface.
[0207] The audio module 880 may convert a sound and an
electric signal in dual directions. At least part of components
of the audio module 880 may be included in, for example,
an input/output interface 750 (or a user interface) shown in
FIG. 7. The audio module 880 may process sound informa-
tion input or output through, for example, a speaker 882, a
receiver 884, an earphone 886, or the microphone 888, and
the like.

[0208] The camera module 891 may be a device which
captures a still image and a moving image. According to an
embodiment of the present disclosure, the camera module
891 may include one or more image sensors (not shown)
(e.g., a front sensor or a rear sensor), a lens (not shown), an
image signal processor (ISP) (not shown), or a flash (not
shown) (e.g., an LED or a xenon lamp).

[0209] The power management module 895 may manage,
for example, power of the electronic device 801. According
to an embodiment of the present disclosure, though not
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shown, the power management module 895 may include a
power management integrated circuit (PMIC), a charger IC
or a battery or fuel gauge. The PMIC may have a wired
charging method and/or a wireless charging method. The
wireless charging method may include, for example, a
magnetic resonance method, a magnetic induction method,
or an electromagnetic method, and the like. An additional
circuit for wireless charging, for example, a coil loop, a
resonance circuit, or a rectifier, and the like may be further
provided. The battery gauge may measure, for example, the
remaining capacity of the battery 896 and voltage, current,
or temperature thereof while the battery 896 is charged. The
battery 896 may include, for example, a rechargeable battery
or a solar battery.

[0210] The indicator 897 may display a specific state of
the electronic device 801 or part (e.g., the processor 810)
thereof, for example, a booting state, a message state, or a
charging state, and the like. The motor 898 may convert an
electric signal into mechanical vibration and may generate
vibration or a haptic effect, and the like. Though not shown,
the electronic device 801 may include a processing unit
(e.g., a GPU) for supporting a mobile TV. The processing
unit for supporting the mobile TV may process media data
according to standards, for example, a digital multimedia
broadcasting (DMB) standard, a digital video broadcasting
(DVB) standard, or a MediaFLO™ standard, and the like.
[0211] Each of the above-mentioned elements of the elec-
tronic device according to various embodiments of the
present disclosure may be configured with one or more
components, and names of the corresponding elements may
be changed according to the type of the electronic device.
The electronic device according to various embodiments of
the present disclosure may include at least one of the
above-mentioned elements, some elements may be omitted
from the electronic device, or other additional elements may
be further included in the electronic device. Also, some of
the elements of the electronic device according to various
embodiments of the present disclosure may be combined
with each other to form one entity, thereby making it
possible to perform the functions of the corresponding
elements in the same manner as before the combination.
[0212] FIG. 9 is a block diagram illustrating a program
module according to an embodiment.

[0213] According to an embodiment of the present disclo-
sure, the program module 910 (e.g., a program 740 of FIG.
7) may include an operating system (OS) for controlling
resources associated with an electronic device (e.g., an
electronic device 701 of FIG. 7) and/or various applications
(e.g., an application program 747 of FIG. 7) which are
executed on the OS. The OS may be, for example, Android,
108, Windows, Symbian, Tizen, or Bada, and the like.
[0214] The program module 910 may include a kernel
920, a middleware 930, an application programming inter-
face (API) 960, and/or an application 970. At least part of the
program module 910 may be preloaded on the electronic
device, or may be downloaded from an external electronic
device (e.g., a first external electronic device 702, a second
external electronic device 704, or a server 706, and the like
of FIG. 7).

[0215] The kernel 920 (e.g., a kernel 741 of FIG. 7) may
include, for example, a system resource manager 921 and/or
a device driver 923. The system resource manager 921 may
control, assign, or collect, and the like system resources.
According to an embodiment of the present disclosure, the
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system resource manager 921 may include a process man-
agement unit, a memory management unit, or a file system
management unit, and the like. The device driver 923 may
include, for example, a display driver, a camera driver, a
Bluetooth (BT) driver, a shared memory driver, a universal
serial bus (USB) driver, a keypad driver, a wireless-fidelity
(Wi-Fi) driver, an audio driver, or an inter-process commu-
nication (IPC) driver.

[0216] The middleware 930 (e.g., a middleware 743 of
FIG. 7) may provide, for example, functions the application
970 needs in common, and may provide various functions to
the application 970 through the API 960 such that the
application 970 efficiently uses limited system resources in
the electronic device. According to an embodiment of the
present disclosure, the middleware 930 (e.g., the middleware
743) may include at least one of a runtime library 935, an
application manager 941, a window manager 942, a multi-
media manager 943, a resource manager 944, a power
manager 945, a database manager 946, a package manager
947, a connectivity manager 948, a notification manager
949, a location manager 950, a graphic manager 951, a
security manager 952, or a payment manager 954.

[0217] The runtime library 935 may include, for example,
a library module used by a compiler to add a new function
through a programming language while the application 970
is executed. The runtime library 935 may perform a function
about input and output management, memory management,
or an arithmetic function.

[0218] The application manager 941 may manage, for
example, a life cycle of at least one of the application 970.
The window manager 942 may manage graphic user inter-
face (GUI) resources used on a screen of the electronic
device. The multimedia manager 943 may determine a
format utilized for reproducing various media files and may
encode or decode a media file using a codec corresponding
to the corresponding format. The resource manager 944 may
manage source codes of at least one of the application 970,
and may manage resources of a memory or a storage space,
and the like.

[0219] The power manager 945 may act together with, for
example, a basic input/output system (BIOS) and the like,
may manage a battery or a power source, and may provide
power information utilized for an operation of the electronic
device. The database manager 946 may generate, search, or
change a database to be used in at least one of the application
970. The package manager 947 may manage installation or
update of an application distributed by a type of a package
file.

[0220] The connectivity manager 948 may manage, for
example, wireless connection such as Wi-Fi connection or
BT connection, and the like. The notification manager 949
may display or notify events, such as an arrival message, an
appointment, and proximity notification, by a method which
is not disturbed to the user. The location manager 950 may
manage location information of the electronic device. The
graphic manager 951 may manage a graphic effect to be
provided to the user or a user interface (UI) related to the
graphic effect. The security manager 952 may provide all
security functions utilized for system security or user
authentication, and the like. According to an embodiment of
the present disclosure, when the electronic device (e.g., an
electronic device 701 of FIG. 7) has a phone function, the
middleware 930 may further include a telephony manager
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(not shown) for managing a voice or video communication
function of the electronic device.

[0221] The middleware 930 may include a middleware
module which configures combinations of various functions
of the above-described components. The middleware 930
may provide a module which specializes according to kinds
ot OSs to provide a differentiated function. Also, the middle-
ware 930 may dynamically delete some of old components
or may add new components.

[0222] The API 960 (e.g., an API 745 of FIG. 7) may be,
for example, a set of API programming functions, and may
be provided with different components according to OSs.
For example, in case of Android or iOS, one API set may be
provided according to platforms. In case of Tizen, two or
more API sets may be provided according to platforms.
[0223] The application 970 (e.g., an application program
747 of FIG. 7) may include one or more of, for example, a
home application 971, a dialer application 972, a short
message service/multimedia message service (SMS/MMS)
application 973, an instant message (IM) application 974, a
browser application 975, a camera application 976, an alarm
application 977, a contact application 978, a voice dial
application 979, an e-mail application 980, a calendar appli-
cation 981, a media player application 982, an album
application 983, a clock application 984, a payment appli-
cation 985, a health care application (e.g., an application for
measuring quantity of exercise or blood sugar, and the like),
or an environment information application (e.g., an appli-
cation for providing atmospheric pressure information,
humidity information, or temperature information, and the
like), and the like.

[0224] According to an embodiment of the present disclo-
sure, the application 970 may include an application (here-
inafter, for better understanding and ease of description,
referred to as “information exchange application”) for
exchanging information between the electronic device (e.g.,
the electronic device 701 of FIG. 7) and an external elec-
tronic device (e.g., the first external electronic device 702 or
the second external electronic device 704). The information
exchange application may include, for example, a notifica-
tion relay application for transmitting specific information to
the external electronic device or a device management
application for managing the external electronic device.
[0225] For example, the notification relay application may
include a function of transmitting notification information,
which is generated by other applications (e.g., the SMS/
MMS application, the e-mail application, the health care
application, or the environment information application, and
the like) of the electronic device, to the external electronic
device (e.g., the first external electronic device 702 or the
second external electronic device 704). Also, the notification
relay application may receive, for example, notification
information from the external electronic device, and may
provide the received notification information to the user of
the electronic device.

[0226] The device management application may manage
(e.g., install, delete, or update), for example, at least one
(e.g., a function of turning on/off the external electronic
device itself (or partial components) or a function of adjust-
ing brightness (or resolution) of a display) of functions of the
external electronic device (e.g., the first external electronic
device 702 or the second external electronic device 704)
which communicates with the electronic device, an appli-
cation which operates in the external electronic device, or a
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service (e.g., a call service or a message service) provided
from the external electronic device.

[0227] According to an embodiment of the present disclo-
sure, the application 970 may include an application (e.g.,
the health card application of a mobile medical device)
which is preset according to attributes of the external
electronic device (e.g., the first external electronic device
702 or the second external electronic device 704). According
to an embodiment of the present disclosure, the application
970 may include an application received from the external
electronic device (e.g., the server 706, the first external
electronic device 702, or the second external electronic
device 704). According to an embodiment of the present
disclosure, the application 970 may include a preloaded
application or a third party application which may be
downloaded from a server. Names of the components of the
program module 910 according to various embodiments of
the present disclosure may differ according to kinds of OSs.
[0228] According to various embodiments of the present
disclosure, at least part of the program module 910 may be
implemented with software, firmware, hardware, or at least
two or more combinations thereof. At least part of the
program module 910 may be implemented (e.g., executed)
by, for example, a processor (e.g., a processor 810). At least
part of the program module 910 may include, for example,
a module, a program, a routine, sets of instructions, or a
process, and the like for performing one or more functions.
[0229] The term “module” used herein may represent, for
example, a unit including one of hardware, software and
firmware or a combination thereof. The term “module” may
be interchangeably used with the terms “unit”, “logic”,
“logical block”, “component” and “circuit”. The “module”
may be a minimum unit of an integrated component or may
be a part thereof. The “module” may be a minimum unit for
performing one or more functions or a part thereof. The
“module” may be implemented mechanically or electroni-
cally. For example, the “module” may include at least one of
an application-specific integrated circuit (ASIC) chip, a
field-programmable gate array (FPGA), and a program-
mable-logic device for performing some operations, which
are known or will be developed.

[0230] At least a part of devices (e.g., modules or func-
tions thereof) or methods (e.g., operations) according to
various embodiments of the present disclosure may be
implemented as instructions stored in a computer-readable
storage medium in the form of a program module. In the case
where the instructions are performed by a processor (e.g.,
the processor 720), the processor may perform functions
corresponding to the instructions. The computer-readable
storage medium may be, for example, the memory 730.
[0231] A computer-readable recording medium may
include a hard disk, a floppy disk, a magnetic medium (e.g.,
a magnetic tape), an optical medium (e.g., CD-ROM, digital
versatile disc (DVD)), a magneto-optical medium (e.g., a
floptical disk), or a hardware device (e.g., a ROM, a RAM,
a flash memory, or the like). The program instructions may
include machine language codes generated by compilers and
high-level language codes that can be executed by comput-
ers using interpreters. The above-mentioned hardware
device may be configured to be operated as one or more
software modules for performing operations of various
embodiments of the present disclosure and vice versa.
[0232] A module or a program module according to vari-
ous embodiments of the present disclosure may include at
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least one of the above-mentioned elements, or some ele-
ments may be omitted or other additional elements may be
added. Operations performed by the module, the program
module or other elements according to various embodiments
of the present disclosure may be performed in a sequential,
parallel, iterative or heuristic way. Furthermore, some opera-
tions may be performed in another order or may be omitted,
or other operations may be added.

[0233] While the present disclosure has been shown and
described with reference to various embodiments thereof, it
will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the present disclosure as defined by the
appended claims and their equivalents.

What is claimed is:

1. An electronic device, comprising:

a display including a plurality of pixels;

a biometric sensor disposed below the display such that
contacts within a biometric sensing area of the display
are detectable by the biometric sensor through the
display; and

at least one processor electrically connected to the display
and the biometric sensor,

wherein the processor is configured to:

when a touch input is detected to the display within the
biometric sensing area, increase a brightness of a first
pixel group within the biometric sensing area to a first
brightness level, and execute at least one of maintain-
ing and changing display of a second pixel group
outside the biometric sensing area,

wherein the at least one of maintaining and changing
display of the second pixel group includes one of:
executing a black state in which display through the
second pixel group is disabled, and changing a display
attribute for the second pixel group such that a load on
the second pixel group is reduced.

2. The electronic device of claim 1, wherein increasing the
brightness of the first pixel group includes increasing an
amount of electric power supplied to the first pixel group.

3. The electronic device of claim 1, wherein the load on
the second pixel group is reduced by changing a specific
gradation value of display for the second pixel group.

4. The electronic device of claim 1, further comprising a
display driver integrated circuit (IC) disposed adjacent to the
biometric sensing area of the display,

wherein the display is further configured such that voltage
supplied to regions of the display is reduced according
to a distance a particular region is disposed from the
display driver IC, and

wherein the at least one of maintaining and changing
display of the second pixel group to the executed black
state or the changed display attribute causes increase of
the brightness of the first pixel group based on the
reduced voltage.

5. The electronic device of claim 1, wherein the processor

is configured to:

detect a signal indicating an approach of an object to the
biometric sensing area of the display;

retrieve previously-stored image information correspond-
ing to the object based on at least a part of the signal;
and

perform authentication of the object by comparison with
the retrieved image information.
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6. The electronic device of claim 1, further comprising:

an illumination sensor configured to detect an intensity of
illumination,

wherein the brightness of a first pixel group is increased
to the first brightness level when an intensity of envi-
ronmental illumination as detected by the illumination
sensor exceeds a prespecified value.

7. The electronic device of claim 1, wherein the processor

is configured to:

control minimization of an AMOLED off ratio (AOR) for
the display while the brightness of the first pixel group
is increased to the first brightness level.

8. An electronic device comprising:

a display;

a biometric sensor disposed below the display such that
contacts within a biometric sensing area of the display
are detectable by the biometric sensor through the
display; and

a processor electrically connected to the display and the
biometric sensor,

wherein the processor is configured to:

alter display within the biometric sensing area to use a
first display attribute;

responsive to detecting an approach of an object to the
biometric sensing area while the first display attribute
is used, altering at least a partial display area external
to the biometric sensing area to use a second display
attribute;

detect a signal corresponding to the object using the
biometric sensor while the second display attribute is
applied to the at least the partial area; and

authenticate the object based at least on the detected
signal.

9. The electronic device of claim 8, wherein the processor

is configured to:

responsive to detecting the signal, altering display within
at least a partial area of the biometric sensing area to
use a third display attribute,

wherein the signal is detected while display within the at
least partial area of the biometric sensing area is altered
using the third display attribute.

10. The electronic device of claim 9, wherein the first
display attribute, the second display attribute and the third
display attribute each include at least one of modifying a
brightness, modifying a gradation, and modifying a level of
electric power supplied to the display.

11. The electronic device of claim 9, wherein the proces-
sor is configured to:

retrieve previously-stored image information correspond-
ing to the object based on at least a part of the detected
signal; and

perform authentication by comparison with at least a part
of the retrieved image information.

12. The electronic device of claim 11, wherein when the
image information is retrieved, display within the biometric
sensing area is altered to use the first display attribute if the
image information satisfies a specific condition.

13. The electronic device of claim 12, wherein the pro-
cessor is configured to:

detect a second signal corresponding to the object while
the first display attribute is applied to the at least the
partial area;

retrieve a second image information corresponding to the
object based on the second signal,
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wherein authenticating the object is further performed
using the second image information.

14. The electronic device of claim 10, further comprising:

an illumination sensor configured to detect an intensity of
illumination,

wherein the processor is configured to:

apply the second display attribute or the third display
attribute to a region of the display based at least in part
of the intensity of illumination detected by the illumi-
nation sensor.

15. The electronic device of claim 8, wherein a time at
which the signal corresponding to the object is detected is
synchronized to a time at which at least one pixel disposed
within the biometric sensing area is controlled to emit light.

16. The electronic device of claim 10, wherein the pro-
cessor is configured to:

adjust an AMOLED off ratio (AOR) for the display while
the at least the partial area of the biometric sensing area
is altered to use the third display attribute.

17. The electronic device of claim 8, wherein altering
display within the biometric sensing area to use the first
display attribute further includes display a graphic element
within at least a portion of the biometric sensing area, and

wherein the partial display area external to the biometric
sensing area at least partially surrounds the biometric
sensing area.

18. An electronic, device comprising:

a display;

a sensor;

a biometric sensor disposed below the display such that
contacts within a biometric sensing area of the display
are detectable by the biometric sensor through the
display;

a display driver integrated circuit (IC) configured to
control the display; and

a processor electrically connected to the display, the
biometric sensor, and the display driver IC,

wherein the processor is configured to:

detect a user input through the biometric sensing area,

identify situation information using the sensor,

when the situation information satisfies a first condition,
set at least a portion of the display to use a first display
attribute by the display driver IC, and acquire a finger-
print from the detected the user input using the bio-
metric sensor based on the first display attribute, and

when the situation information satisfies a second condi-
tion, set the at least the portion of the display to use a
second display attribute by the display driver IC, and
acquire the fingerprint from the detected user input
using the biometric sensor based on the second display
attribute.

19. The electronic device of claim 18, wherein the sensor
includes at least one of an illumination sensor and a tem-
perature sensor, and

wherein identifying the situation information further com-
prises at least one of detecting an intensity of illumi-
nation through the illumination sensor and detecting a
present temperature through the temperature sensor.

20. The electronic device of claim 18, wherein the situ-
ation information is identified responsive to detecting a
request to acquire the biometric information.
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