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ELECTRONIC DEVICE COMPRISING
PLURALITY OF LIGHT SOURCES

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.
10-2018-0031872, filed on Mar. 20, 2018, in the Korean
Intellectual Property Office, the disclosure of which is
incorporated herein by reference in its entirety.

BACKGROUND

1. Field

[0002] The present disclosure relates generally to a tech-
nology for a spectrometer.

2. Description of Related Art

[0003] A spectrometer is an optical sensor composed of an
emitter and a light receiving part. The spectrometer is used
in various fields, such as a field for analyzing the compo-
sition of a substance, as well as various medical fields. For
example, the spectrometer may be used to measure a skin
condition and to calculate the sugar content of fruit. In recent
years, the spectrometer has been miniaturized to be capable
of being mounted in a small device such as a smart phone.
[0004] A light source with a wavelength range of about
300 nm to about 1050 nm may be required to implement the
spectrometer. As such, a lamp-type light emitting diode
(LED) or a plurality of chip LEDs may be used as a light
source. However, the size of the lamp-type LED may be
large and a lot of mounting space may be required where the
plurality of chip LEDs are mounted. Accordingly, the lamp-
type LED or the chip LEDs may not be suitable to be
mounted on a small device, such as a smart phone.

[0005] Accordingly, it may be advantageous to provide an
electronic device capable of performing a spectrometer
function, using one or more light sources already mounted
without having to mount a separate spectrometer.

SUMMARY

[0006] The present disclosure has been made to address
the above-mentioned problems and disadvantages, and to
provide at least the advantages described below.

[0007] In accordance with an aspect of the present disclo-
sure, an electronic device includes a first emitter emitting a
first electromagnetic wave corresponding to a first wave-
length range, a second emitter emitting a second electro-
magnetic wave corresponding to a second wavelength range,
at least one detector configured to detect an electromagnetic
wave, and at least one processor. The at least one processor
may be configured to obtain a user input to obtain spectral
data of a target object outside the electronic device, emit the
first electromagnetic wave and the second electromagnetic
wave by using the first emitter and the second emitter, in
response to obtaining the user input, obtain a first reflected
signal of the first electromagnetic wave and a second
reflected signal of the second electromagnetic wave, which
are reflected by the target object, using the at least one
detector, and obtain the spectral data of the target object
based on the first reflected signal and the second reflected
signal.
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[0008] 1In accordance with an aspect of the present disclo-
sure, an electronic device includes a light emitter emitting
visible light, an infrared emitter emitting infrared light, at
least one detector detecting an electromagnetic wave, and at
least one processor. The at least one processor may be
configured to obtain a user input to obtain spectral data of a
target object, in response to obtaining the user input, emit the
visible light by using the light emitter and emit the infrared
light by using the infrared emitter, obtain a first reflected
signal of the visible light reflected by the target object and
a second reflected signal of the infrared light reflected by the
target object, using the at least one detector, and generate the
spectral data of the target object based on the first reflected
signal and the second reflected signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] 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:
[0010] FIG. 1 is a view illustrating an operating environ-
ment of an electronic device, according to an embodiment;
[0011] FIG. 2 is a block diagram of the electronic device,
according to an embodiment;

[0012] FIG. 3 is a flowchart of a method of performing a
function of a spectrometer, according to an embodiment;
[0013] FIG. 4 is a view illustrating a structure of an
electronic device, according to an embodiment;

[0014] FIG. 5 is a diagram illustrating a circuit disposed
inside an electronic device, according to an embodiment;
[0015] FIG. 6 is a diagram for describing an operation of
an electronic device, according to an embodiment; and
[0016] FIG. 7 illustrates an electronic device in a network
environment, according to various embodiments.

DETAILED DESCRIPTION

[0017] Various embodiments of the present disclosure are
described with reference to the accompanying drawings.
However, various embodiments of the present disclosure are
not limited to particular embodiments, and it should be
understood that modifications, equivalents, and/or alterna-
tives of the embodiments described herein can be variously
made. With regard to description of drawings, similar com-
ponents may be marked by similar reference numerals.
[0018] FIG. 1 is a view illustrating an operating environ-
ment of an electronic device, according to an embodiment.
[0019] Referring to FIG. 1, an electronic device 10 may
operate as a spectrometer. The electronic device 10 may
obtain spectral data of a target object 50 using a plurality of
light sources and a light receiving part 100 mounted on the
electronic device 10.

[0020] The electronic device 10 may emit electromagnetic
waves including infrared and visible light, using a plurality
of light sources. For example, the electromagnetic waves
may emit the electromagnetic waves to the target object 50.
[0021] The target object 50 is a target object, of which the
spectral data is to be obtained by the user. For example, the
user may cause the light source of the electronic device 10
to face the target object 50. As such, the electronic device 10
may emit electromagnetic waves to the target object 50. The
electronic device 10 may obtain a signal reflected by the
target object 50, using the light receiving part 100. The
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electronic device 10 may generate spectral data for the target
object 50 based on the obtained reflected signal.

[0022] A plurality of light sources and the light receiving
part 100 may be included in various components mounted
on the electronic device 10. For example, a plurality of light
sources and the light receiving part 100 may be included in
a general camera which includes a flash, a three-dimensional
(3D) camera, or a biometric sensor (e.g., a heart sensor). The
electronic device 10 may operate as a spectrometer using
components already mounted thereon.

[0023] FIG. 2 is a block diagram of the electronic device,
according to an embodiment.

[0024] Referring to FIG. 2, the electronic device 10
includes a processor 150, a first emitter 110, a second emitter
120, and a detector 130. Each of the first emitter 110 and the
second emitter 120 may be referred to as a light source; the
detector 130 may be referred to as a light receiving part.

[0025] The processor 150 of the electronic device 10 may
control overall operations of the electronic device 10. The
processor 150 may be electrically connected to the first
emitter 110, the second emitter 120, and the detector 130.
The processor 150 may perform the operation of the elec-
tronic device 10, using the first emitter 110, the second
emitter 120, and the detector 130. The processor 150 may be
referred to as an application processor (AP).

[0026] The first emitter 110 and the second emitter 120
may emit electromagnetic waves of wavelength bands dif-
ferent from each other. For example, the first emitter 110
may be configured to emit a first electromagnetic wave
corresponding to a first wavelength range, and the second
emitter 120 may be configured to emit a second electromag-
netic wave corresponding to a second wavelength range. For
example, the first wavelength range may include the range
from about 420 nm to about 680 nm (i.e., the first wave-
length range may be 400 nm to 680 nm, thereby including
the range of about 420 nm to about 680 nm), and thus the
first electromagnetic wave may include visible light. The
second wavelength range may include at least a part of the
range from about 700 nm to about 1 mm (i.e., the second
wavelength range may be 700 nm to 980 nm, thereby
including a part of the range from about 700 nm to about 1
mm), and thus the second electromagnetic wave may
include infrared light.

[0027] The detector 130 may be configured to detect
electromagnetic waves and may be implemented with a
plurality of detectors. When the detector 130 is implemented
with a plurality of detectors, each of the detectors may be
configured to detect electromagnetic waves of wavelengths
different from each other. For example, the detector 130 may
detect visible light and infrared light. The electronic device
10 may generate spectral data for the target object 50 based
on the reflected signal obtained through the detector 130.

[0028] The electronic device 10 may provide a user with
the result of analyzing the generated spectral data. For
example, a memory 160 of the electronic device 10 may
store spectral information. The spectral information may be
referenced by a predetermined spectrum analyzing method
that depends on the type of the target object 50. For example,
Table 1 illustrates the type of the target object 50 that reacts
to each wavelength of light. The spectral information may
include the target object 50, the wavelength band at which
the target object 50 reacts, and the analyzing method. The
electronic device 10 may provide the user with the analysis
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information corresponding to the spectral data generated
based on the spectral information.

TABLE 1
Target Heart  Sugar Subcu-
object rate/ content Skin taneous Carbo-
50 stress  of fruit moisture  fat Protein hydrate

Wave- About  About About About  About  About

length 880 850- 900- 850- 300 660
(um) 1000 1000 1000
[0029] The electronic device 10 may further include a

communication circuit 170 for communicating with an
external server. The electronic device 10 may transmit the
generated spectral data to the external server and may
provide the analysis information received from the external
server to the user. The external server may be a server that
stores information for analyzing spectral data and provides
analysis results.

[0030] The electronic device 10 may further include an
output device 180, such as a display 182 and a speaker 184.
For example, the electronic device 10 may visually display
the analysis result of the spectral data through the display
182 or may play the analysis result as a voice message
through the speaker 184.

[0031] The electronic device 10 may obtain information
about what type of target object 50 is to be analyzed by the
user. For example, the electronic device 10 may recognize
the target object 50 through an image analyzing method and
utilize a well-known image analyzing method. The elec-
tronic device 10 may store an image analyzing module in the
memory 160 or may communicate with an external server
that provides an image analyzing service. Alternatively, the
electronic device 10 may receive information about the
target object 50 from the user. For example, the user may
enter information about the target object 50 input as an
utterance or text.

[0032] The electronic device 10 may generate analysis
information using information about the target object 50.
Alternatively, the electronic device 10 may provide infor-
mation about the target object 50 to an external server
together with spectral data.

[0033] FIG. 3 is a flowchart of a method of performing a
function of a spectrometer, according to an embodiment.

[0034] The method of performing the function of a spec-
trometer shown in FIG. 3 may be performed by, for example,
the electronic device 10 illustrated in FIG. 2.

[0035] Referring to FIG. 3, Steps 3010-3040 may be
implemented with instructions capable of being performed
(or executed) by the processor 150 of the electronic device
10. The instructions may be stored in, for example, a
computer-readable recording medium or the memory 160 of
the electronic device 10 illustrated in FIG. 2. Hereinafter,
descriptions of the elements of FIG. 2 will not be repeated
when steps 3010-3040 of FIG. 3 directly or indirectly
reference an element of FIG. 2.

[0036] Instep 3010, the electronic device 10 obtains a user
input to obtain spectral data of the target object 50. For
example, the electronic device 10 may output an interface,
which allows the spectrometer function to start, through the
output device 180, and the user may click on a start button
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of the interface, or may vocally enter a keyword such as
“start”. A click input or a vocal input may be referred to as
a user input.

[0037] In step 3020, the electronic device 10 emits a first
electromagnetic wave using the first emitter 110 and emits a
second electromagnetic wave using the second emitter 120,
in response to obtaining the user input. For example, the first
electromagnetic wave and the second electromagnetic wave
may be emitted towards the target object 50.

[0038] The first emitter 110 may be referred to as a light
emitter configured to emit visible light. The second emitter
120 may be referred to as an infrared emitter configured to
emit infrared light. However, the first and second electro-
magnetic waves may have arbitrary wavelength bands
between about 300 nm to about 1050 nm. Thus, the first
emitter is not limited to a light emitter and the second emitter
is not limited to an infrared emitter.

[0039] Instep 3030, the electronic device 10 obtains a first
reflected signal of the first electromagnetic wave and a
second reflected signal of the second electromagnetic wave,
which are reflected by (i.e., off of) the target object 50, using
the detector 130. For example, the first reflected signal may
be referred to as a reflected signal of visible light, and the
second reflected signal may be referred to as a reflected
signal of infrared light.

[0040] In step 3040, the electronic device 10 obtains the
spectral data of the target object 50 based on the first
reflected signal and the second reflected signal through the
detector 130. For example, the spectral data may be referred
to as spectral data from the wavelength area of the visible
light to the wavelength area of the infrared light.

[0041] The electronic device 10 may provide a result of
analyzing the spectral data through the output device 180, as
described with reference to FIG. 2.

[0042] FIG. 4 is a view illustrating a structure of an
electronic device, according to an embodiment. FIG. 5 is a
diagram illustrating a circuit disposed inside an electronic
device, according to an embodiment.

[0043] Referring to FIGS. 4 and 5, an electronic device 10
may include a camera 200, a light emitter 210 (e.g., a flash
LED) for the camera 200, and a biometric sensor 300 (e.g.,
a heart rate sensor). The biometric sensor 300 may include
an infrared emitter 320 (e.g., infrared LED) and a detector
330 (e.g., a photo diode). The electronic device 10 may
perform the spectrometer function using the light emitter
210 and the biometric sensor 300.

[0044] The light emitter 210 may be referred to as a light
emitter (e.g., the first emitter 110 of FIG. 2) configured to
emit visible light. The infrared emitter 320 of the biometric
sensor 300 may be referred to as an infrared emitter con-
figured to emit infrared light (e.g., the second emitter 120 of
FIG. 2). The detector 330 may be configured to detect
infrared light and visible light.

[0045] The electronic device 20 may include a 3D camera
(e.g., a face recognition camera) configured to emit infrared
light. In this case, the electronic device 10 may perform the
spectrometer function using the 3D camera and the flash of
the 3D camera. In this case, the 3D camera may further
include a detector configured to detect visible light and
infrared light.

[0046] The electronic device 20 may include at least one
light source configured to emit visible light and/or infrared
light and at least one detector configured to detect visible
light and/or infrared light. The electronic device 10 may
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selectively emit at least one light source and may perform
the function of a spectrometer by obtaining the reflected
signal through a detector.

[0047] Hereinafter, an embodiment is described in which
the electronic device 20 performs the function of a spec-
trometer by using the camera 200 and the biometric sensor
300. However, alternative embodiments may be realized.
For example, the electronic device 20 may perform the same
function using a light source and a detector, which are
mounted on the electronic device 20.

[0048] The electronic device 20 may include the processor
150, the light emitter 210, a first power management circuit
205 supplying current to the light emitter 210, the infrared
emitter 320, a second power management circuit 315 sup-
plying current to the infrared emitter 320, and a detector 330.
[0049] The electronic device 20 may obtain a user input to
obtain spectral data of the target object 50. The electronic
device 20 may emit visible light by using the light emitter
210 of the camera 200 in response to obtaining the user
input, and may emit infrared light by using the infrared
emitter 320 of the biometric sensor 300. The visible light and
the infrared light may be emitted towards the target object.
[0050] The electronic device 20 may obtain the spectral
data of the target object based on the first reflected signal of
the visible light reflected from the target object and the
second reflected signal of the infrared light reflected from
the target object.

[0051] For the purpose of matching the amount of the light
emitted by the light emitter 210 and the amount of the light
emitted by the infrared emitter 320, the electronic device 20
may control the intensity of the current applied to the light
emitter 210 and/or the infrared emitter 320.

[0052] Generally, the amount of light emitted from the
light emitter 210 (flash LED) of the camera 200 may be set
to be relatively strong compared to that of the infrared
emitter 320 of the biometric sensor 300. That is, the infrared
emitter 320 of the biometric sensor 300 may be configured
to emit a relatively low amount of light, considering that
infrared light penetrates the human body. As such, when the
electronic device 10 applies the same intensity of current to
the camera 200 and the light emitter 210, saturation may
occur in the detector 330 when a spectrometer function is
performed. Accordingly, for the purpose of obtaining spec-
tral data, the electronic device 20 may control the light
emitter 210 to emit less light when performing a spectrom-
eter function than when performing a function of the camera
200.

[0053] For the purpose of performing a flash function
using the light emitter 210, the electronic device 20 may
apply a first current to the light emitter 210 of the camera
200 using the first power management circuit 205. For the
purpose of obtaining a reflected signal for the visible light,
the electronic device 20 may apply a second current having
a magnitude less than the first current for the flash function,
to the light emitter 210 by using the first power management
circuit 205.

[0054] FIG. 6 is a diagram for describing an operation of
an electronic device, according to an embodiment. Herein-
after, the operation of an electronic device will be described
with reference to FIGS. 5 and 6.

[0055] The light emitter 210 of the camera may have a
flash function and a torch function. For example, the elec-
tronic device 20 may apply a first enable signal through a
first electrical path 201e such that the light emitter 210
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performs the flash function. The electronic device 20 may
apply a second enable signal through a second electrical path
2015 such that the light emitter 210 performs the torch
function. The first enable signal may have a pulse of a period
shorter than the second enable signal. Moreover, the elec-
tronic device 20 may apply a fourth enable signal through a
fourth electrical path 311 to operate the infrared emitter 320
of the biometric sensor 300. The first power management
circuit 205 may be configured to supply current to the light
emitter 210 in response to the receipt of an enable signal.
The second power management circuit 315 may be config-
ured to supply current to the infrared emitter 320 in response
to the receipt of the enable signal. The light emitter 210 and
the infrared emitter 320 may operate based on respective
enable signals.

[0056] For example, referring to section t1, the electronic
device 20 may apply a first enable signal, which has a short
period when its level is set to high, to the first power
management circuit 205 such that the light emitter 210
performs the flash function. As such, the first power man-
agement circuit 205 may supply high intensity current to the
light emitter 210 for a short period and the current may flow
to the anode terminal of the light emitter 210.

[0057] Referring to section t2, the electronic device 20
may apply a second enable signal, which has a long period
when its level is set to high, to the first power management
circuit 205 such that the light emitter 210 performs the torch
function. As such, the first power management circuit 205
may supply high intensity current to the light emitter 210 for
along period and the current may flow to the anode terminal
of the light emitter 210.

[0058] Referring to section t3, the electronic device 20
may apply a fourth enable signal to the second power
management circuit 315 to operate the biometric sensor 300.
As such, the second power management circuit 315 may
supply current to the infrared emitter 320 and the current
may flow to the anode terminal of the biometric sensor 300.
A driver for the infrared emitter 320 in the biometric sensor
300 may control a cathode terminal.

[0059] Referring to section 4, for the purpose of perform-
ing the spectrometer function, the electronic device 20 may
apply a third enable signal, which has a level that is set lower
than the respective levels of the first enable signal and the
second enable signal, to the first power management circuit
205 for a long period similar to the period of the second
enable signal of the first power management circuit 205. For
example, for the purpose of performing the spectrometer
function, the electronic device 20 may apply the third enable
signal to the first power management circuit 205 through a
third electrical path 201¢. As such, the first power manage-
ment circuit 205 may supply the current corresponding to
the enable signal to the light emitter 210. At approximately
the same time, the electronic device 20 may apply the fourth
enable signal to the second power management circuit 315.
As such, the second power management circuit 315 may
supply the current corresponding to the fourth enable signal
to the infrared emitter 320. Referring to section t5, after the
electronic device 20 applies the third enable signal to the
first power management circuit 205, the electronic device 20
may apply the fourth enable signal to the second power
management circuit 315. The electronic device 20 may
obtain first spectral data using the reflected signal of the
visible light of the light emitter 210, and may obtain second
spectral data using the reflected signal of the infrared light
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of the infrared emitter 320. The electronic device 20 may
extract first data of the wavelength band of the visible light
area from the first spectral data, may extract second data of
the wavelength band of the infrared light area from the
second spectral data, and may merge the first data and the
second data.

[0060] The electronic device 20 may selectively emit the
light emitter 210 and the infrared emitter 320 depending on
the target wavelength area. For example, when the target
object reacts at about 500 nm, the electronic device 20 may
only operate the light emitter 210 and may provide the
analysis result, using the spectral data obtained therefrom.

[0061] FIG. 7 is a block diagram illustrating an electronic
device 701 in a network environment 700 according to
various embodiments. Referring to FIG. 7, the electronic
device 701 in the network environment 700 may commu-
nicate with an electronic device 702 via a first network 798
(e.g., a short-range wireless communication network), or an
electronic device 704 or a server 708 via a second network
799 (e.g., a long-range wireless communication network).
According to an embodiment, the electronic device 701 may
communicate with the electronic device 704 via the server
708. According to an embodiment, the electronic device 701
may include a processor 720, memory 730, an input device
750, a sound output device 755, a display device 760, an
audio module 770, a sensor module 776, an interface 777, a
haptic module 779, a camera module 780, a power manage-
ment module 788, a battery 789, a communication module
790, a subscriber identification module (SIM) 796, or an
antenna module 797. In some embodiments, at least one
(e.g., the display device 760 or the camera module 780) of
the components may be omitted from the electronic device
701, or one or more other components may be added in the
electronic device 701. In some embodiments, some of the
components may be implemented as single integrated cir-
cuitry. For example, the sensor module 776 (e.g., a finger-
print sensor, an iris sensor, or an illuminance sensor) may be
implemented as embedded in the display device 760 (e.g., a
display).

[0062] The processor 720 may execute, for example, sofi-
ware (e.g., a program 740) to control at least one other
component (e.g., a hardware or software component) of the
electronic device 701 coupled with the processor 720, and
may perform various data processing or computation.
According to one embodiment, as at least part of the data
processing or computation, the processor 720 may load a
command or data received from another component (e.g,.,
the sensor module 776 or the communication module 790)
in volatile memory 732, process the command or the data
stored in the volatile memory 732, and store resulting data
in non-volatile memory 734. According to an embodiment,
the processor 720 may include a main processor 721 (e.g,,
a central processing unit (CPU) or an application processor
(AP)), and an auxiliary processor 723 (e.g., a graphics
processing unit (GPU), an image signal processor (ISP), a
sensor hub processor, or a communication processor (CP))
that is operable independently from, or in conjunction with,
the main processor 721. Additionally or alternatively, the
auxiliary processor 723 may be adapted to consume less
power than the main processor 721, or to be specific to a
specified function. The auxiliary processor 723 may be
implemented as separate from, or as part of the main
processor 721.
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[0063] The auxiliary processor 723 may control at least
some of functions or states related to at least one component
(e.g., the display device 760, the sensor module 776, or the
communication module 790) among the components of the
electronic device 701, instead of the main processor 721
while the main processor 721 is in an inactive (e.g., sleep)
state, or together with the main processor 721 while the main
processor 721 is in an active state (e.g., executing an
application). According to an embodiment, the auxiliary
processor 723 (e.g., an image signal processor or a commu-
nication processor) may be implemented as part of another
component (e.g., the camera module 780 or the communi-
cation module 790) functionally related to the auxiliary
processor 723.

[0064] The memory 730 may store various data used by at
least one component (e.g., the processor 720 or the sensor
module 776) of the electronic device 701. The various data
may include, for example, software (e.g., the program 740)
and input data or output dota-for a command related thereto.
The memory 730 may include the volatile memory 732 or
the non-volatile memory 734.

[0065] The program 740 may be stored in the memory 730
as software, and may include, for example, an operating
system (OS) 742, middleware 744, or an application 746.

[0066] The input device 750 may receive a command or
data to be used by another component (e.g., the processor
720) of the electronic device 701, from the outside (e.g., a
user) of the electronic device 701. The input device 750 may
include, for example, a microphone, a mouse, or a keyboard.

[0067] The sound output device 755 may output sound
signals to the outside of the electronic device 701. The sound
output device 755 may include, for example, a speaker or a
receiver. The speaker may be used for general purposes,
such as playing multimedia or playing record, and the
receiver may be used for an incoming call. According to an
embodiment, the receiver may be implemented as separate
from, or as part of the speaker.

[0068] The display device 760 may visually provide infor-
mation to the outside (e.g., a user) of the electronic device
701. The display device 760 may include, for example, a
display, a hologram device, or a projector and control
circuitry to control a corresponding one of the display,
hologram device, and projector. According to an embodi-
ment, the display device 760 may include touch circuitry
adapted to detect a touch, or sensor circuitry (e.g., a pressure
sensor) adapted to measure the intensity of force incurred by
the touch.

[0069] The audio module 770 may convert a sound into an
electrical signal and vice versa. According to an embodi-
ment, the audio module 770 may obtain the sound via the
input device 750, or output the sound via the sound output
device 755 or a headphone of an external electronic device
(e.g., an electronic device 702) directly (e.g., wiredly) or
wirelessly coupled with the electronic device 701.

[0070] The sensor module 776 may detect an operational
state (e.g., power or temperature) of the electronic device
701 or an environmental state (e.g., a state of a user) external
to the electronic device 701, and then generate an electrical
signal or data value corresponding to the detected state.
According to an embodiment, the sensor module 776 may
include, for example, a gesture sensor, a gyro sensor, an
atmospheric pressure sensor, a magnetic sensor, an accel-
eration sensor, a grip sensor, a proximity sensor, a color
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sensor, an infrared (IR) sensor, a biometric sensor, a tem-
perature sensor, a humidity sensor, or an illuminance sensor.
[0071] The interface 777 may support one or more speci-
fied protocols to be used for the electronic device 701 to be
coupled with the external electronic device (e.g., the elec-
tronic device 702) directly (e.g., wiredly) or wirelessly.
According to an embodiment, the interface 777 may include,
for example, a high definition multimedia interface (HDMI),
a universal serial bus (USB) interface, a secure digital (SD)
card interface, or an audio interface.

[0072] A connecting terminal 778 may include a connector
via which the electronic device 701 may be physically
connected with the external electronic device (e.g., the
electronic device 702). According to an embodiment, the
connecting terminal 778 may include, for example, a HDMI
connector, a USB connector, a SD card connector, or an
audio connector (e.g., a headphone connector),

[0073] The haptic module 779 may convert an electrical
signal into a mechanical stimulus (e.g., a vibration or a
movement) or electrical stimulus which may be recognized
by a user via his tactile sensation or kinesthetic sensation.
According to an embodiment, the haptic module 779 may
include, for example, a motor, a piezoelectric element, or an
electric stimulator.

[0074] The camera module 780 may capture a still image
or moving images. According to an embodiment, the camera
module 780 may include one or more lenses, image sensors,
image signal processors, or flashes.

[0075] The power management module 788 may manage
power supplied to the electronic device 701. According to
one embodiment, the power management module 788 may
be implemented as at least part of, for example, a power
management integrated circuit (PMIC).

[0076] The battery 789 may supply power to at least one
component of the electronic device 701. According to an
embodiment, the battery 789 may include, for example, a
primary cell which is not rechargeable, a secondary cell
which is rechargeable, or a fuel cell.

[0077] The communication module 790 may support
establishing a direct (e.g., wired) communication channel or
a wireless communication channel between the electronic
device 701 and the external electronic device (e.g., the
electronic device 702, the electronic device 704, or the
server 708) and performing communication via the estab-
lished communication channel. The communication module
790 may include one or more communication processors
that are operable independently from the processor 720 (e.g,,
the application processor (AP)) and supports a direct (e.g.,
wired) communication or a wireless communication.
According to an embodiment, the communication module
790 may include a wireless communication module 792
(e.g., a cellular communication module, a short-range wire-
less communication module, or a global navigation satellite
system (GNSS) communication module) or a wired com-
munication module 794 (e.g., a local area network (LAN)
communication module or a power line communication
(PLC) module). A corresponding one of these communica-
tion modules may communicate with the external electronic
device via the first network 798 (e.g., a short-range com-
munication network, such as Bluetooth™, wireless-fidelity
(Wi-Fi) direct, or infrared data association (IrDA)) or the
second network 799 (e.g., a long-range communication
network, such as a cellular network, the Internet, or a
computer network (e.g., LAN or wide area network (WAN)).
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These various types of communication modules may be
implemented as a single component (e.g., a single chip), or
may be implemented as multi components (e.g., multi chips)
separate from each other. The wireless communication mod-
ule 792 may identify and authenticate the electronic device
701 in a communication network, such as the first network
798 or the second network 799, using subscriber information
(e.g., international mobile subscriber identity (IMSI)) stored
in the subscriber identification module 796.

[0078] The antenna module 797 may transmit or receive a
signal or power to or from the outside (e.g., the external
electronic device) of the electronic device 701. According to
an embodiment, the antenna module 797 may include one or
more antennas, and, therefrom, at least one antenna appro-
priate for a communication scheme used in the communi-
cation network, such as the first network 798 or the second
network 799, may be selected, for example, by the commu-
nication module 790 (e.g., the wireless communication
module 792). The signal or the power may then be trans-
mitted or received between the communication module 790
and the external electronic device via the selected at least
one antenna.

[0079] At least some of the above-described components
may be coupled mutually and communicate signals (e.g.,
commands or data) therebetween via an inter-peripheral
communication scheme (e.g., a bus, general purpose input
and output (GPIO), serial peripheral interface (SPI), or
mobile industry processor interface (MIPI)).

[0080] According to an embodiment, commands or data
may be transmitted or received between the electronic
device 701 and the external electronic device 704 via the
server 708 coupled with the second network 799. Each of the
electronic devices 702 and 704 may be a device of a same
type as, or a different type, from the electronic device 701.
According to an embodiment, all or some of operations to be
executed at the electronic device 701 may be executed at one
or more of the external electronic devices 702, 704, or 708.
For example, if the electronic device 701 should perform a
function or a service automatically, or in response to a
request from a user or another device, the electronic device
701, instead of, or in addition to, executing the function or
the service, may request the one or more external electronic
devices to perform at least part of the function or the service.
The one or more external electronic devices receiving the
request may perform the at least part of the function or the
service requested, or an additional function or an additional
service related to the request, and transfer an outcome of the
performing to the electronic device 701. The electronic
device 701 may provide the outconie, with or without further
processing of the outcome, as at least part of a reply to the
request. To that end, a cloud computing, distributed com-
puting, or client-server computing technology may be used,
for example.

[0081] The electronic device according to various embodi-
ments may be one of various types of electronic devices. The
electronic devices may include, for example, a portable
communication device (e.g., a smart phone), a computer
device, a portable multimedia device, a portable medical
device, a camera, a wearable device, or a home appliance.
According to an embodiment of the disclosure, the elec-
tronic devices are not limited to those described above.
[0082] It should be appreciated that various embodiments
of the disclosure and the terms used therein are not intended
to limit the technological features set forth herein to par-
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ticular embodiments and include various changes, equiva-
lents, or replacements for a corresponding embodiment.
With regard to the description of the drawings, similar
reference numerals may be used to refer to similar or related
elements. It is to be understood that a singular form of a
noun corresponding to an item may include one or more of
the things, unless the relevant context clearly indicates
otherwise. As used herein, each of such phrases as “A or B,”
“at least one of A and B,” “at least one of A or B,” “A, B,
or C,” “at least one of A, B, and C,” and “at least one of A,
B, or C,” may include all possible combinations of the items
enumerated together in a corresponding one of the phrases.
As used herein, such terms as “1st” and “2nd,” or “first” and
“second” may be used to simply distinguish a corresponding
component from another, and does not limit the components
in other aspect (e.g., importance or order). It is to be
understood that if an element (e.g., a first element) is
referred to, with or without the term “operatively” or “com-
municatively”, as “coupled with,” “coupled to,” “connected
with,” or “connected to” another element (e.g., a second
element), it means that the element may be coupled with the
other element directly (e.g., wiredly), wirelessly, or via a
third element.

[0083] As used herein, the term “module” may include a
unit implemented in hardware, software, or firmware, and
may interchangeably be used with other terms, for example,
“logic,” “logic block,” “part,” or “circuitry”. A module may
be a single integral component, or a minimum unit or part
thereof, adapted to perform one or more functions. For
example, according to an embodiment, the module may be
implemented in a form of an application-specific integrated
circuit (ASIC).

[0084] Various embodiments as set forth herein may be
implemented as software (e.g., the program 740) including
one or more instructions that are stored in a storage medium
(e.g., internal memory 736 or external memory 738) that is
readable by a machine (e.g., the electronic device 701). For
example, a processor (e.g., the processor 720) of the
machine (e.g., the electronic device 701) may invoke at least
one of the one or more instructions stored in the storage
medium, and execute it, with or without using one or more
other components under the control of the processor. This
allows the machine to be operated to perform at least one
function according to the at least one instruction invoked.
The one or more instructions may include a code generated
by a complier or a code executable by an interpreter. The
machine-readable storage medium may be provided in the
form of a non-transitory storage medium. Wherein, the term
“non-transitory” simply means that the storage medium is a
tangible device, and does not include a signal (e.g., an
electromagnetic wave), but this term does not differentiate
between where data is semi-permanently stored in the stor-
age medium and where the data is temporarily stored in the
storage medium.

[0085] According to an embodiment, a method according
to various embodiments of the disclosure may be included
and provided in a computer program product. The computer
program product may be traded as a product between a seller
and a buyer. The computer program product may be distrib-
uted in the form of a machine-readable storage medium
(e.g., compact disc read only memory (CD-ROM)), or be
distributed (e.g., downloaded or uploaded) online via an
application store (e.g., Play Store™), or between two user
devices (e.g., smart phones) directly. If distributed online, at
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least part of the computer program product may be tempo-
rarily generated or at least temporarily stored in the
machine-readable storage medium, such as memory of the
manufacturer’s server, a server of the application store, or a
relay server.

[0086] According to various embodiments, each compo-
nent (e.g., a module or a program) of the above-described
components may include a single entity or multiple entities.
According to various embodiments, one or more of the
above-described components may be omitted, or one or
more other components may be added. Alternatively or
additionally, a plurality of components (e.g., modules or
programs) may be integrated into a single component. In
such a case, according to various embodiments, the inte-
grated component may still perform one or more functions
of each of the plurality of components in the same or similar
manner as they are performed by a corresponding one of the
plurality of components before the integration. According to
various embodiments, operations performed by the module,
the program, or another component may be carried out
sequentially, in parallel, repeatedly, or heuristically, or one
or more of the operations may be executed in a different
order or omitted, or one or more other operations may be
added.

[0087] As described herein, because a function of a spec-
trometer may be implemented using already mounted parts,
a separate mounting space for a spectrometer may not be
required, and the manufacturing cost of an electronic device
may be reduced.

[0088] While the disclosure has been shown and described
with reference to various embodiments thereof, it will be
understood by those skilled in the art that various changes in
form and details may be made therein without departing
from the spirit and scope of the disclosure as defined by the
appended claims and their equivalents.

What is claimed is:
1. An electronic device comprising:
a first emitter configured to emit a first electromagnetic
wave corresponding to a first wavelength range;
a second emitter configured to emit a second electromag-
netic wave corresponding to a second wavelength
range;
at least one detector configured to detect an electromag-
netic wave; and
at least one processor configured to:
obtain a user input to obtain spectral data of a target
object outside the electronic device,

emit the first electromagnetic wave and the second
electromagnetic wave by using the first emitter and
the second emitter, in response to obtaining the user
input,

obtain a first reflected signal of the first electromagnetic
wave and a second reflected signal of the second
electromagnetic wave, which are reflected by the
target object, using the at least one detector, and

obtain the spectral data of the target object based on the
first reflected signal and the second reflected signal.

2. The electronic device of claim 1, wherein the first

wavelength range includes a range of at least 420 nanometer
(nm) to 680 nm, and

wherein the second wavelength range includes a part of a

range of at least 700 nm to 1 millimeter (mm).
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3. The electronic device of claim 2, further comprising:

a camera including the first emitter; and

a heart rate sensor including the second emitter and the at

least one detector,

wherein the at least one processor is further configured to,

in response to obtaining the user input, emit visible
light by using the first emitter of the camera, and emit
infrared light by using the second emitter of the heart
rate sensor.

4. The electronic device of claim 3, further comprising a
power management circuit configured to supply current to
the first emitter,

wherein the at least one processor is further configured to:

apply a first current to the first emitter by using the
power management circuit to obtain an image by
using the camera, and

apply a second current having an intensity less than the
first current, to the first emitter by using the power
management circuit to obtain the first reflected signal
by using the at least one detector.

5. The electronic device of claim 1, wherein the at least
one processor is further configured to selectively detect the
first reflected signal or the second reflected signal based on
the target object by using the at least one detector.

6. The electronic device of claim 1, further comprising an
output device,

wherein the at least one processor is further configured to

display analysis information about the spectral data
through the output device.

7. An electronic device comprising:

a light emitter configured to emit visible light;

an infrared emitter configured to emit infrared light;

at least one detector configured to detect an electromag-

netic wave; and

at least one processor configured to:

obtain a user input to obtain spectral data of a target
object,

in response to obtaining the user input, emit the visible
light by using the light emitter and emit the infrared
light by using the infrared emitter,

obtain a first reflected signal of the visible light
reflected by the target object and a second reflected
signal of the infrared light reflected by the target
object, using the at least one detector, and

generate the spectral data of the target object based on
the first reflected signal and the second reflected
signal.

8. The electronic device of claim 7, wherein the at least
one processor is further configured to:

after emitting the visible light by using the light emitter,

obtain the first reflected signal by using the at least one
detector, and obtain first spectral data of the target
object based on the first reflected signal,

emit the infrared light by using the infrared emitter,

obtain the second reflected signal by using the at least one

detector,

obtain second spectral data of the target object based on

the second reflected signal, and

obtain the spectral data based on the first spectral data and

the second spectral data.

9. The electronic device of claim 8, wherein the at least
one processor is further configured to merge the first spectral
data and the second spectral data.

10. The electronic device of claim 9, wherein the at least
one processor is further configured to:
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extract first data of a visible light wavelength band of the

first spectral data,

extract second data of an infrared light wavelength band

of the second spectral data, and

merge the first data and the second data.

11. The electronic device of claim 7, wherein the at least
one processor is further configured to selectively detect the
first reflected signal or the second reflected signal by using
the at least one detector, based on the target object.

12. The electronic device of claim 7, further comprising:

a display; and

a memory including spectral information,

wherein the at least one processor is further configured to

display analysis information about the spectral data
generated based on the spectral data and the spectral
information, through the display.

13. The electronic device of claim 12, wherein the at least
one processor is further configured to:

obtain an input of information about the target object, and

display the analysis information generated based on the

information about the target object, the spectral data,
and the spectral information, through the display.

14. The electronic device of claim 7, further comprising:

a display; and

a communication circuit configured to communicate with

an external server,

wherein the at least one processor is further configured to:

transmit the spectral data to the external server through
the communication circuit, and

display analysis information corresponding to the spec-
tral data received from the external server, through
the display.

15. The electronic device of claim 14, wherein the at least
one processor is further configured to:

obtain an input of information about the target object, and

transmit the information about the target object and the

spectral data to the external server through the com-
munication circuit.

16. The electronic device of claim 7, further comprising:

a camera including the light emitter; and

a heart rate sensor including the infrared emitter and the

at least one detector,
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wherein the at least one processor is further configured to
in response to obtaining the user input, emit the visible
light by using the light emitter of the camera, and emit
the infrared light by using the infrared emitter of the
heart rate sensor.

17. The electronic device of claim 16, further comprising
a power management circuit configured to supply current to
the light emitter,

wherein the at least one processor is further configured to:

apply first current to the light emitter of the camera by
using the power management circuit to obtain an
image by using the camera, and

apply second current having an intensity less than the
first current, to the light emitter of the camera by
using the power management circuit to obtain the
first reflected signal by using the at least one detector.

18. The electronic device of claim 17, further comprising
a first electrical path and a second electrical path, which are
positioned between the at least one processor and the power
management circuit,

wherein the at least one processor is further configured to:

apply a first enable signal corresponding to the first
current to the power management circuit through the
first electrical path, and

apply a second enable signal corresponding to the
second current to the power management circuit
through the second electrical path.

19. The electronic device of claim 7, further comprising
a camera including the light emitter, the infrared emitter, and
the at least one detector.

20. The electronic device of claim 7, wherein the at least
one detector includes a first detector configured to detect the
visible light and a second detector configured to detect the
infrared light, and

wherein the electronic device further comprises:

a camera including the light emitter and the first
detector; and

a heart rate sensor including the infrared emitter and the
second detector.
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