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(57) ABSTRACT 

An electronic device is provided. The electronic device 
includes a communication circuit configured to communi 
cate with an external device, and a processor configured to 
control the communication circuit, wherein the communi 
cation circuit includes a coil antenna including a first coil of 
a loop type which rotates with a number of times in a first 
direction, and a second coil of a loop type which is extended 
from the first coil, configured to rotate with a number of 
times in a second direction, and spaced from the first coil by 
a specific distance, and an antenna control circuit electrically 
connected with the coil antenna and configured to transmit 
or receive a signal with the coil antenna. 
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ANTENNASTRUCTURE AND ELECTRONIC 
DEVICE INCLUDING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATION(S) 

0001. This application claims the benefit under 35 U.S.C. 
S119(a) of a Korean patent application filed on Aug. 10, 
2015 in the Korean Intellectual Property Office and assigned 
Serial number 10-2015-01 12539, the entire disclosure of 
which is hereby incorporated by reference. 

TECHNICAL FIELD 

0002 The present disclosure relates to an antenna struc 
ture and an electronic device including the antenna structure. 

BACKGROUND 

0003 Stirred up with advancement of electronic technol 
ogy, electronic devices are developed and spread over in a 
diversity of kinds. Especially, portable electronic devices, 
Such as Smartphones, laptop computers, tablet personal 
computers, wearable computers, and so on, are increasingly 
distributed in a variety of applications. Electronic devices 
recently launched into the market are designed to Support 
many types of wireless communication schemes to provide 
diverse services for users. As the wireless communication 
technology is variable in accordance with types, electronic 
devices usually includes a multiplicity of antennas for 
Supporting various kinds of wireless communication 
schemes. Local-area wireless communications, such as near 
field communication (NFC), magnetic secure transmission 
(MST), or wireless communication, could encounter areas 
which are troubling communication depending on locations. 
Because of that, there could be the case of interrupting 
communication depending on distances, locations, or angles 
between an electronic device and an external device. More 
over, in the case that a plurality of devices is placed around 
an electronic device, only one of the plural devices is 
recognized but the other is not done. 
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 Aspects of the present disclosure are to address at 
least the above-mentioned problems and/or disadvantages 
and to provide at least the advantages described below. 
Accordingly, an aspect of the present disclosure is to provide 
an antenna structure, and an electronic device including the 
antenna structure, for improving communication perfor 
mance in range and distance by modifying a structure of 
antenna for local-area wireless communication. 
0006 Another aspect of the present disclosure is to 
provide an antenna structure, and an electronic device 
including the antenna structure, for recognizing at least one 
of devices which are placed around the electronic device. 
0007. In accordance with an aspect of the present disclo 
sure, an electronic device is provided. The electronic device 
includes a communication circuit configured to communi 
cate with an external device, and a processor configured to 
control the communication circuit, wherein the communi 
cation circuit may include a coil antenna including a first coil 
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of a loop type that rotates with a first number of rotation 
times in a first direction, and a second coil of a loop type that 
is extended from the first coil, configured to rotate with a 
second number of rotation times in a second direction, and 
spaced from the first coil by a specific distance, and an 
antenna control circuit electrically connected with the coil 
antenna and configured to transmit or receive a signal with 
the coil antenna. 
0008. In accordance with another aspect of the present 
disclosure, an antenna structure is provided. The antenna 
structure includes at least one printed circuit board, and a 
coil antenna arranged on the at least one printed circuit 
board, wherein the coil antenna may include a first coil of a 
loop type configured to rotate with a first number of rotation 
times in a first direction, and a second coil of a loop type 
extended from the first coil, configured to rotate with a 
second number of rotation times in a second direction, and 
spaced from the first coil by a specific distance. 
0009. In accordance with still another aspect of the 
present disclosure, an electronic device is provided. The 
electronic device includes a housing including a first Surface 
toward a first direction and a second Surface toward a second 
direction that is opposite to the first direction, at least one 
communication circuit included in the housing, a wireless 
charging circuit included in the housing, a printed circuit 
board included in the housing and configured to have a 
surface parallel with the first surface or the second surface, 
a first coil having a first diameter in view of the top of the 
second Surface and including at least one turn, a second coil 
configured to have a second diameter, which is Smaller than 
the first diameter, in view of the top of the second surface, 
arranged in an interior surrounded by the turns of the first 
coil, and configured to include at least one turn, and a third 
coil configured to have a third diameter, which is smaller 
than the second diameter, in view of the top of the second 
Surface, arranged in an interior Surrounded by the turns of 
the second coil, and configured to include at least one turn, 
wherein the first coil, the second coil, and the third coil may 
be arranged in or adjacent to the printed circuit board, 
wherein the first coil and the third coil may be electrically 
connected with the communication circuit, and wherein the 
second coil is electrically connected with the wireless charg 
ing circuit. 
0010. 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 

0011. 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: 
0012 FIG. 1 is a bock diagram illustrating a configura 
tion of an electronic device according to various embodi 
ments of the present disclosure; 
0013 FIG. 2 is a bock diagram illustrating a configura 
tion of an electronic device according to various embodi 
ments of the present disclosure; 
0014 FIG. 3 illustrates a structure of a coil antenna 
according to various embodiments of the present disclosure; 
0015 FIG. 4 illustrates a section of a coil antenna accord 
ing to various embodiments of the present disclosure; 
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0016 FIG. 5 illustrates a structure of a coil antenna 
according to various embodiments of the present disclosure; 
0017 FIG. 6 illustrates a structure of a coil antenna 
according to various embodiments of the present disclosure; 
0018 FIG. 7 is a block diagram illustrating a configura 
tion of an electronic device according to various embodi 
ments of the present disclosure; 
0.019 FIG. 8 illustrates a structure of a coil antenna 
according to various embodiments of the present disclosure; 
0020 FIG. 9 illustrates a structure of a coil antenna 
according to various embodiments of the present disclosure; 
0021 FIGS. 10A and 10B illustrate an electronic device 
including a coil antenna according to various embodiments 
of the present disclosure; 
0022 FIG. 11 illustrates a user environment of an elec 
tronic device according to various embodiments of the 
present disclosure; 
0023 FIG. 12 is a block diagram illustrating a configu 
ration of an electronic device according to various embodi 
ments of the present disclosure; 
0024 FIG. 13 is a block diagram illustrating a configu 
ration of an electronic device according to various embodi 
ments of the present disclosure; 
0.025 FIG. 14 illustrates a structure of an antenna module 
according to various embodiments of the present disclosure; 
0026 FIG. 15 is a block diagram illustrating a configu 
ration of an electronic device according to various embodi 
ments of the present disclosure; 
0027 FIG. 16 is a block diagram illustrating a configu 
ration of an electronic device according to various embodi 
ments of the present disclosure; 
0028 FIG. 17 illustrates an electronic device in a net 
work environment according to various embodiments of the 
present disclosure; 
0029 FIG. 18 is a block diagram illustrating an electronic 
device according to various embodiments of the present 
disclosure; and 
0030 FIG. 19 is a block diagram illustrating a program 
module according to various embodiments of the present 
disclosure. 
0031. 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 

0032. The following description with reference to the 
accompanying drawings is provided to assist in a compre 
hensive understanding of various embodiments of the pres 
ent disclosure as defined by the claims and their equivalents. 
It includes various specific details to assist in that under 
standing but these are to be regarded as merely exemplary. 
Accordingly, those of ordinary skill in the art will recognize 
that various changes and modifications of the various 
embodiments described herein can be made without depart 
ing from the scope and spirit of the present disclosure. In 
addition, descriptions of well-known functions and con 
structions may be omitted for clarity and conciseness. 
0033. 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 
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and not for the purpose of limiting the present disclosure as 
defined by the appended claims and their equivalents. 
0034. 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. 
0035. The terms “have”, “may have”, “include”, “may 
include”, “comprise', or “may comprise' used herein indi 
cate existence of corresponding features (e.g., numerical 
values, functions, operations, or components) but does not 
exclude other features. 
0036. As used herein, the terms “A or B, “at least one of 
A or/and B, or "one or more of A or/and B may include all 
allowable combinations which are enumerated together. For 
example, the terms “A or B, “at least one of A and B, or 
“at least one of A or B may indicate all cases of: (1) 
including at least one A, (2) including at least one B, or (3) 
including both at least one A, and at least one B. 
0037. As used herein, the terms such as “1st”, “2nd, 
“first', 'second, and the like may be used to qualify various 
elements regardless of their order and/or priority, simply 
differentiating one from another, but do not limit those 
elements thereto. For example, both a first user device and 
a second user device indicate different user devices. For 
example, a first element may be referred to as a second 
element and Vice versa without departing from the scope of 
the present disclosure. 
0038. As used herein, if one element (e.g., a first element) 

is referred to as being “operatively or communicatively 
connected with?to’’ or “connected with?to’’ another element 
(e.g., a second element), it should be understood that the 
former may be directly coupled with the latter, or connected 
with the latter via an intervening element (e.g., a third 
element). Otherwise, it will be understood that if one ele 
ment is referred to as being “directly coupled with?to’’ or 
“directly connected with/to” with another element, it may be 
understood that there is no intervening element (e.g., a third 
element) existing between them. 
0039. In the description or claims, the term “configured 
to” (or “set to') may be changeable with other implicative 
meanings such as 'suitable for”, “having the capacity to’, 
"designed to”, “adapted to, “made to’, or “capable of, and 
may not simply indicate “specifically designed to. Alter 
natively, in Some circumstances, a term "a device configured 
to” may indicate that the device “may do something 
together with other devices or components. For instance, a 
term “a processor configured to (or set to) perform A, B, and 
C may indicate a generic-purpose processor (e.g., central 
processing unit (CPU) or application processor (AP)) 
capable of performing its relevant operations by executing 
one or more software or programs which is stored in an 
exclusive processor (e.g., embedded processor), which is 
prepared for the operations, or in a memory. 
0040. It will be further understood that terms, which are 
defined in a dictionary and commonly used, should also be 
interpreted as is customary in the relevantly related art and 
not in an idealized or overly formal detect unless expressly 
so defined herein in various embodiments of the present 
disclosure. In some cases, terms even defined in the speci 
fication may not be understood as excluding embodiments of 
the present disclosure. 
0041 An electronic device according to various embodi 
ments of the present disclosure may include, for example, at 
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least one of Smartphones, tablet personal computers (tablet 
PCs), mobile phones, video telephones, electronic book 
readers, desktop PCs, laptop PCs, netbook computers, work 
stations, servers, personal digital assistants (PDA), portable 
multimedia players (PMP), Moving Picture Experts Group 
phase 1 or phase 2 (MPEG-1 or MPEG-2) audio layer 3 
(MP3) players, mobile medical devices, cameras, wearable 
devices. According to various embodiments, the wearable 
devices may include at least one of accessories (e.g., 
watches, rings, bracelets, anklets, necklaces, glasses, contact 
lenses, or head-mounted devices (HMD)), assembled tex 
tiles or clothes (e.g., electronic apparel), body-attachable 
matters (e.g., skin pads or tattoos), or implantable devices 
(e.g., implantable circuits). 
0042. In some embodiments, an electronic device may be 
a Smart home appliance. The Smart home appliance, for 
example, may include at least one of televisions (TV), 
digital versatile disc (DVD) players, audios, refrigerators, 
air conditioners, cleaners, ovens, microwave ovens, washing 
machines, air cleaners, set-top boxes, home automation 
control panels, security control panels, TV boxes (e.g., 
Samsung HomeSynct M, AppleTVTM, Google TVTM, and the 
like), game consoles (e.g., XboxTM, PlayStationTM, and the 
like), electronic dictionaries, electronic keys, camcorders, 
electronic picture frames, and the like. 
0043. In other embodiments, an electronic device may 
include at least one of diverse medical devices (e.g., portable 
medical measuring instruments (blood-sugar measuring 
instruments, heart-pulsation measuring instruments, blood 
pressure measuring instruments, or body-temperature mea 
Suring instruments), magnetic resonance angiography 
(MRA) equipment, magnetic resonance imaging (MRI) 
equipment, computed tomography (CT) equipment, scan 
ners, and ultrasonic devices), navigation device, global 
positioning system (GPS) receiver, event data recorder 
(EDR), flight data recorders (FDR), vehicle infotainment 
devices, electronic equipment for vessels (e.g., navigation 
systems and gyrocompasses), avionics, security devices, 
head units for vehicles, industrial or home robots, automatic 
teller's machines (ATM) for financial agencies, points of 
sales (POS) for stores, and internet of things (e.g., electric 
bulbs, diverse sensors, electric or gas meter, spring cooler 
units, fire alarms, thermostats, road lamps, toasters, exercise 
implements, hot water tanks, boilers, and the like). 
0044 According to Some embodiments, an electronic 
device may include at least one of parts of furniture or 
buildings/structures having communication functions, elec 
tronic boards, electronic-signature receiving devices, pro 
jectors, and diverse measuring instruments (e.g., water 
meters, electricity meters, gas meters, and wave meters) 
including metal cases. In various embodiments, an elec 
tronic device may be one or more combinations of the 
above-mentioned devices. Electronic devices according to 
some embodiments may be flexible electronic devices. 
Additionally, electronic devices according to various 
embodiments of the present disclosure may not be restrictive 
to the above-mentioned devices, rather may include new 
electronic devices emerging by way of technical develop 
ment. 

0045. Hereinafter, an electronic device according to vari 
ous embodiments will be described in conjunction with the 
accompanying drawings. In description for various embodi 
ments, the term “user” may refer to a person using an 
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electronic device or a device (e.g., an artificial intelligent 
electronic device) using an electronic device. 
0046 FIG. 1 is a bock diagram illustrating a configura 
tion of an electronic device according to various embodi 
ments of the present disclosure. 
0047 Referring to FIG. 1, an electronic device 100 may 
include a communication module 110 and a processor 120. 
0048. The communication module (or communication 
circuit) 110 may communicate with an external device. 
According to an embodiment, the communication module 
110 may include an antenna module 111 and an antenna 
control module (or antenna control circuit) 112. 
0049 According to an embodiment, the antenna module 
111 may transmit or receive a signal with an external device 
under control of the antenna control circuit 112. The antenna 
module 111 may include, for example, a transceiver, a power 
amp module (PAM), a frequency filter, a low noise amplifier 
(LNA), or an antenna (e.g., coil antenna or metallic 
antenna). According to an embodiment, the antenna module 
111 may be a near field communication (NFC) antenna 
which is set with a resonance frequency for NFC. For 
example, the antenna module 111 may communicate with an 
NFC reader, an NFC tag, or an external electronic device in 
NFC communication. 

0050. According to an embodiment, the antenna control 
module 112 may include a processor for processing data 
which are sent or received through the antenna module 111. 
According to an embodiment, the antenna control module 
112 may supply a signal, which is to be sent, to the antenna 
module 111, and may analyze a signal which is received into 
the antenna module 111 from the external device. According 
to an embodiment, the antenna control module 112 may be 
an NFC module for performing NFC communication. 
According to an embodiment, the antenna control nodule 
may be implemented in a chip (e.g., integrated circuit (IC) 
chip) which is designed to perform NFC communication. 
According to an embodiment, the antenna control module 
112 may operate in a read/write mode, a card emulation 
mode, or a peer-to-peer (P2P) mode. According to an 
embodiment, the antenna control module 112 may change an 
operating mode under control of the processor 120. 
0051. According to an embodiment, the processor 120 
may control an overall operation of the electronic device 
100. According to an embodiment, the processor 120 may 
control the antenna control module 112 to transmit or 
receive data with an external device. According to an 
embodiment, the processor 120 (e.g., AP) may be imple 
mented in system-on-chip (SoC) including a CPU, a graph 
ics processing unit (GPU), a video processor, and a memory. 
0.052 FIG. 2 is a bock diagram illustrating a configura 
tion of an electronic device according to various embodi 
ments of the present disclosure. 
0053 Referring to FIG. 2, an electronic device 100 (e.g., 
the electronic device 100 of FIG. 1) may include a commu 
nication module (e.g., the communication module 110) and 
a processor 220 (e.g., the processor 120 of FIG. 1). 
0054 According to an embodiment, the communication 
module 210 may include an antenna module 210 (e.g., the 
antenna module 111 of FIG. 1) and an antenna control 
module (e.g., the antenna control module of FIG. 1). Accord 
ing to an embodiment, the antenna module 211 may include 
a coil antenna 10, a connection part 20, and a signal 
processing module 30. 
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0055 According to an embodiment, the coil antenna 10 
may include a plurality of coils. The coil antenna 10 may 
include, for example, a first coil 13 and a second coil 15. 
According to an embodiment, the first coil 13 may be shaped 
in a loop which rotates with a specific number of rotation 
times in a specific direction. According to an embodiment, 
the second coil 15 may be shaped in a loop which is 
extended from the first coil 13 and rotates with a specific 
number of rotation times in a specific direction. For 
example, the first coil 13 may be electrically connected with 
the second coil 15. 
0056. According to an embodiment, each end of the first 
coil 13 and the second coil 15 may be connected with an 
input terminal. For example, an end of the coil 13 may be 
connected with a first input terminal 3 and an end of the 
second coil 15 may be connected with a second input 
terminal 5. The first coil 13 and the second coil 15 may 
input/output (I/O) signals respectively through the first input 
terminal 3 and the second input terminal 5. 
0057 According to an embodiment, at least one coil 
included in the coil antenna 10 may be formed on the same 
surface (or one surface). For example, the first coil 13 and 
the second coil 15 may be formed in at least a partial area 
of the same printed circuit board (e.g., flexible printed circuit 
board (FPCB)). Forming the first coil 13 and the second coil 
15 may mean, for example, the case of forming different 
layers in the same printed circuit board when the printed 
circuit board includes at least one layer, as well as the case 
of forming them in a perfectly same surface. According to an 
embodiment, the second coil 15 may form a loop, which is 
smaller than a loop formed by the first coil 13, in the loop 
formed by the first coil 13. 
0058 According to an embodiment, the first coil 13 and 
the second coil 15 may be arranged in a distance equal to or 
larger than a specific distance between them. For example, 
the second coil 15 may be arranged to allow strength of a 
magnetic field, which is formed in a loop formed by the first 
coil 13, to be equal to or larger than specific strength 
throughout all areas. The inner area of a loop formed by the 
first coil 13 may include an area where strength of a 
magnetic field does not satisfy the specific condition. 
According to an embodiment, the second coil 15 may be 
arranged in at least a partial area having strength of a 
magnetic field which does not satisfy a specific condition. 
For example, the second coil 15 may be arranged to allow 
communication in an area where strength of a magnetic field 
of a loop formed by the coil 13 does not satisfy a specific 
condition. 

0059. According to an embodiment, the first coil 13 and 
the second coil 15 may be the same in a rotation direction. 
For example, the first coil 13 and the second coil 15 may be 
arranged to have the same current direction along the coils. 
For example, if a current flowing through the first coil 13 
circles clockwise, a current flowing through the second coil 
15 may circle clockwise. As another example, if a current 
flowing through the first coil 13 circles anticlockwise, a 
current flowing through the second coil 15 may circle 
anticlockwise. In the case that the first coil 13 and the second 
coil 15 are the same in a rotation direction, a magnetic field 
formed by the first coil 13 may be superposed on a magnetic 
field formed by the second coil 15, thereby maximizing 
strength of the magnetic field formed around the coils. 
0060 According to an embodiment, the first coil 13 and 
the second coil 15 may be the same in a number of rotation 
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times. For example, in the case that the first coil 13 and the 
second coil 15 are the same in the number of rotation times, 
strength of a magnetic field may be maximized. 

TABLE 1. 

Tag recognition distance 

1st coil 2nd coil MN910 Small Tag TEC-TILE Small Tag 

L2 R1 17 mm 13 mm 
R2 R1 19 mm 14 mm 
R2 R2 21 mm 17 mm 
R3 R3 24 mm 18 mm 
R3 R2 21 mm 17 mm 

0061 Table 1 summarizes experimental data indicating 
NFC tag recognition distances by rotation directions and the 
numbers of rotation times according to various embodiments 
of the present disclosure. 
0062. The alphabet characters and numerals marked on 
the first and second columns indicate rotation directions and 
the numbers of rotation times of the coils. For example, L2 
denotes the case that the coil rotates with two times in the 
left direction. As another example, L3 denotes the case that 
the coil rotates with three times in the right direction. 
0063 Referring to Table 1 according to various embodi 
ments, if the coils rotate in the reverse direction even with 
the same number of rotation times, a tag recognition distance 
may be shorter. In the case that the first coil 13 and the 
second coil 15 are the same in a number of rotation times, 
a tag recognition distance for the same number of rotation 
times may be longer. According to various embodiments, in 
the case that the first coil 13 and the second coil 15 are the 
same in a rotation direction and the number of rotation 
times, a tag recognition distance may be maximized. 
0064. According to an embodiment, the first coil 13 and 
the second coil 15 may be adjusted in the number of rotation 
times to allow a tag to be recognized in a loop formed by the 
first coil 13 (or to prevent a service-impossible area from 
existing) in accordance with positions of the first coil 13 and 
the second coil 15. 
0065 According to various embodiments, in the case that 
the antenna control module 212 (e.g., NFC module) operates 
in a reader mode, strength of a magnetic field becomes 
higher as large as the numbers of rotation times of the first 
coil 13 and the second coil 15, thus raising tag recognition 
performance. Otherwise, in the case that the antenna control 
module 212 operates in a card mode, the tag recognition 
performance may be lower due to confliction with a mag 
netic field which is generated from an NFC reader. Accord 
ing to various embodiments, the numbers of rotation times 
of the first coil 13 and the second coil 15 may be determined 
in consideration of all factors about the performance of the 
reader mode and the card mode. 
0066. According to various embodiments, the connection 
part 20 may electrically connect the coil antenna 10 with 
another element (e.g., the signal processing module 30 or the 
antenna control module 212). According to an embodiment, 
the connection part 20 may include a C-clip. According to an 
embodiment, the connection part 20 may include a first 
connection part 20-1 and a second connection part 20-2. 
According to an embodiment, the first connection part 20-1 
may electrically connect an end (or the first input terminal 3) 
of the first coil 13 with the signal processing module 30. 
According to an embodiment, the second connection part 
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20-2 may electrically connect an end (or the second input 
terminal 5) of the second coil 15 with the signal processing 
module 30 or the antenna control module 212. 
0067. According to various embodiments, the signal pro 
cessing module 30 may process and convey a signal, which 
is received from the antenna control module 212, to the coil 
antenna 10. According to an embodiment, the signal pro 
cessing module 31 may include a filter module 31 and/or a 
frequency control module 32. 
0068 According to an embodiment, the filter module 31 
may filter and convey a signal, which is received from the 
antenna control module 212, to the frequency control mod 
ule 32. For example, the filter module 31 may filter a signal, 
which is received from the antenna control module 212, and 
then may convey only a specific frequency band signal to the 
frequency control module 32. According to an embodiment, 
filter module 31 may include a plurality of filters such as a 
first filter 31-1 and a second filter 31-2. According to an 
embodiment, the filter module 31 may include a low pass 
filter. According to an embodiment, the filter module 31 may 
include a band pass filter or a band reflection filter. 
0069. According to various embodiments, the frequency 
control module 32 may control a resonance frequency of the 
coil antenna 10. According to an embodiment, the frequency 
control module 32 may include a resistor, an inductor, and 
a capacitor (RLC) element (or RLC circuit). The frequency 
control module 32 may adjust a resonance frequency of the 
coil antenna 10 by using the RLC circuit. For example, the 
frequency control module 32 may adjust a resonance 
antenna of the coil antenna to an NFC communication 
frequency (e.g., 13.56 MHz). According to an embodiment, 
the frequency control module 212 may optimize operation 
circumstances by adjusting a resonance frequency in accor 
dance with an operation mode (e.g., reader mode or card 
mode). 
0070 According to an embodiment, the antenna control 
module 212 may supply a signal, which is to be sent to an 
external device, to the antenna module 211 and may receive 
and analyze a signal which is received to the antenna module 
211 from an external device. 
0071. According to an embodiment, the antenna control 
module 212 (e.g., NFC module) may operate in at least one 
of a reader mode, a card reader, and a P2P mode under 
control of the processor 220. According to an embodiment, 
the antenna control module 212 may include a transmitter 
X-tal (TX) 41, a receive X-tal (RX), and/or a card mode 
module 45. According to an embodiment, in the case that the 
antenna control module 212 operates in a reader mode 
and/or a P2P mode, the TX module 41 and/or the RX module 
43 may be activated. According to an embodiment, in the 
case that the antenna control module 212 operates in a card 
mode, the card mode module 45 may be activated. 
0072 According to an embodiment, the TX module 41 
may generate a signal which is to be sent to the antenna 
module 211. For example, the TX module 41 may generate 
a signal according to NFC protocol. According to an 
embodiment, the TX module 41 may include an encoder for 
encoding a generated signal. According to an embodiment, 
the TX module 41 may include an amplifier for amplifying 
power of a generated signal. A signal generated from the TX 
module 41 may be conveyed to the antenna module 211 
(e.g., the signal processing module 31). 
0073. According to an embodiment, the RX module 43 
may receive a signal, which is output to the antenna module 
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211 from the TX module 41. A signal received from the 
antenna module 211 may include data which is received 
from an NFC tag or an external device. According to an 
embodiment, the RX module 43 may include a decoder for 
decoding a received signal. According to an embodiment, 
the RX module 43 may convey information, which is 
included in a received signal, into the processor 220. 
0074 According to an embodiment, the card mode mod 
ule 45 may receive a signal which is received from an 
external device (e.g., POS) in the state that the antenna 
control module 112 is operating in a card mode. 
0075 According to an embodiment, the antenna control 
module 212 may include at least one terminal (e.g., an input 
terminal or an output terminal) for sending or receiving a 
signal with an external device (e.g., the antenna module 211 
or the processor 220). For example, the antenna control 
module 212 may include a first terminal and a second 
terminal which are connected with the TX module 41. The 
first terminal may be connected with, for example, the first 
input terminal 3 of the coil antenna 10. The second terminal 
may be connected with, for example, the second input 
terminal 5 of the coil antenna 10. 

0076 FIG. 3 illustrates a structure of a coil antenna 
according to various embodiments of the present disclosure. 
(0077 Referring to FIG. 3, a coil antenna 310 (e.g., the 
coil antenna 10 of FIG. 2) may include a printed circuit 
board 11 (e.g., FPCB). According to an embodiment, the coil 
antenna 310 may include at least one coil which is formed 
in at least a partial area of the printed circuit board 11. 
According to an embodiment, the coil antenna 310 may 
include a first coil 13 (e.g., the first coil 13 of FIG. 2) and 
a second coil 15 (e.g., the second coil 15 of FIG. 2). 
According to an embodiment, the first coil 13 may be shaped 
in a loop which rotates with a specific number of rotation 
times in a specific direction. According to an embodiment, 
the second coil 15 may be shaped in a loop which is 
extended from the first coil 13 and rotates with a specific 
number of rotation times in a specific direction. According 
to an embodiment, the first coil 13 and the second coil 15 
may form an antenna for NFC communication. 
0078. According to an embodiment, the coil antenna 310 
may include a third coil 17 and a fourth coil 19 which are 
formed in at least a partial area of the printed circuit board 
11. According to an embodiment, the third coil 17 and the 
fourth coil 19 may be used for magnetic secure transmission 
(MST) and wireless power consortium (WPC) or power 
matters alliance (PMA). According to an embodiment, the 
third coil 17 and the fourth coil 19 may be electrically 
connected with an MST module (or MST circuit) and a 
wireless charge module (or wireless charging circuit) to I/O 
a signal. 
0079 According to an embodiment, each end of the first 
coil 13 and the second coil 15 may be connected with an 
input terminal. For example, an end of the first coil 13 may 
be connected with the first input terminal 13 (e.g., the first 
input terminal 3 of FIG. 2) and an end of the second coil 15 
may be connected with the second input terminal 5 (e.g., the 
second input terminal 5 of FIG. 2). The first coil 13 and the 
second coil 15 may respectively I/O a signal through the first 
input terminal 3 and the second input terminal 5. 
0080 According to an embodiment, the third coil 17 may 
be smaller than the first coil 13 in diameter and may be 
placed in a loop formed by the first coil 13. According to an 
embodiment, the fourth coil 19 may be smaller than the third 
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coil 17 in diameter and may be placed in a loop formed by 
the third coil 17. According to an embodiment, the second 
coil 15 may be smaller than the third coil 17 in diameter and 
may be placed in a loop formed by the third coil 17. 
0081. According to an embodiment, the coil antenna 310 
may include an attractor 12. According to an embodiment, 
the attractor 12 may be placed in a loop formed by the 
second coil 15. According to an embodiment, the attractor 
12 may include a magnetic component. According to an 
embodiment, the attractor 12 may couple an electronic 
device (the electronic device 100 of FIG. 1) and a wireless 
charge device. 
0082. At least one coil (e.g., the first coil to the fourth 
coil) formed in at least a partial area of the printed circuit 
board 11 may be variably shaped in addition to the shape 
shown in FIG. 2. 
0.083 FIG. 4 illustrates a section of a coil antenna accord 
ing to various embodiments of the present disclosure. 
0084. Referring to FIG. 4, the section of a coil antenna 
410 shown in FIG. 4 may correspond to a part of a section 
taken from the coil antenna shown in FIG. 3. For example, 
the section of the coil antenna 410 shown in FIG. 4 may 
correspond to at least a part of a section taken by a line 1 
from the coil antenna 310 of FIG. 3. 
0085. Referring to FIG. 4, the coil antenna 410 may 
include a printed circuit board layer 411 and a protection 
sheet layer 413. According to an embodiment, the printed 
circuit board layer 411 may be a FPCB layer. According to 
an embodiment, the printed circuit board layer 411 may 
include a first cover layer 401, a first coil layer 402, a base 
film 403, a second coil layer 404, and a second cover layer 
405. 
I0086 According to an embodiment, the first cover layer 
401 may be arranged at the lowest side of the printed circuit 
board layer 411 to protect the printed circuit board layer 411 
from the outside and to electrically isolate the first coil layer 
402 from the outside. 
0087. According to an embodiment, the second cover 
layer 405 may be arranged at the lowest side of the printed 
circuit board layer 411 to protect the printed circuit board 
layer 411 from the outside and to electrically isolate the 
second coil layer 404 from the outside. 
0088 According to an embodiment, the first coil layer 
402 may be arranged on the top surface of the first cover 
layer 401. According to an embodiment, the second coil 
layer 404 may be arranged on the bottom surface of the 
second cover layer 405. According to an embodiment, the 
first coil layer 402 and the second coil layer 404 may include 
a conductive material (e.g., copper) and may include at least 
one coil which is printed on the conductive material. 
According to an embodiment, the first coil layer 402 and the 
second coil layer 404 may include at least one of a first coil 
13, a second coil 15, a third coil 17, and a fourth coil 19. 
Although the embodiment described in conjunction with 
FIG. 4 is illustrated as the second coil layer 404 includes the 
first coil 13, the second coil 15, the third coil 17, and the 
fourth coil 19, at least one of the first coil 13, the second coil 
15, the third coil 17, and the fourth coil 19 may be included 
even in the first coil antenna 402. 
0089. According to an embodiment, the base film 403 
may be placed between the first coil layer 402 and the 
second coil layer 404. According to an embodiment, the base 
film 403 may electrically isolate the first coil layer 402 and 
the second coil 404 each other. 
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0090 According to an embodiment, the protection sheet 
layer 413 may include a first adhesive layer 406, a ferrite 
sheet 407, a second adhesive layer 408, and a graphite sheet 
409. 
0091. According to an embodiment, the first adhesive 
layer 405 may stick the ferrite sheet 407 and the printed 
circuit board layer 411 each other. For example, the first 
adhesive layer 406 may stick the ferrite sheet 407 to the first 
adhesive layer 405 of the printed circuit board layer 411. 
0092. According to an embodiment, the ferrite sheet 407 
may shield an electronic wave which is generated during a 
wireless charging operation. According to an embodiment, 
the first adhesive layer 408 may stick the ferrite sheet 407 to 
the graphite sheet 409. 
0093. According to an embodiment, the graphite sheet 
409 may shield heat which can be generated during a 
wireless charging operation. 
0094 FIG. 5 illustrates a structure of a coil antenna 
according to various embodiments of the present disclosure. 
0.095 Referring to FIG. 5 according to various embodi 
ments, a coil antenna 510 (the coil antenna 10 of FIG.2) may 
include a printed circuit board 11 (e.g., the printed circuit 
board 11 of FIG. 2; FPCB). According to an embodiment, 
the coil antenna 510 may include a plurality of coils formed 
in at least a partial area of the printed circuit board 11. 
According to an embodiment, the coil antenna 510 may 
include a first coil 13 (e.g., the first coil 13 of FIG. 2) and 
a second coil 15 (e.g., the second coil 15 of FIG. 2). 
According to an embodiment, the first coil 13 may be shaped 
in a loop which rotates with a specific number of rotation 
times in a specific direction. According to an embodiment, 
the second coil 15 may be shaped in a loop which is 
extended from the first coil 13 and rotates with a specific 
number of rotation times in a specific direction. According 
to an embodiment, the first coil 13 and the second coil 15 
may form an antenna for NFC communication. 
0096. According to an embodiment, each end of the first 
coil 13 and the second coil 15 may be connected with an 
input terminal. For example, an end of the first coil 13 may 
be connected with a first input terminal 3 (e.g., the first input 
terminal 3 of FIG. 2) and an end of the second coil 15 may 
be connected with a second input terminal 5 (e.g., the second 
input terminal 5 of FIG. 2). The first coil 13 and the second 
coil 15 may I/O a signal respectively through the first input 
terminal 3 and the second input terminal 5. 
0097. According to an embodiment, the coil antenna 510 
may include a fourth coil 19 (e.g., the fourth coil 19 of FIG. 
3) which is formed in at least a partial area of the printed 
circuit board 11. According to an embodiment, the fourth 
coil 19 may be used for WPC. According to an embodiment, 
the fourth coil 19 may I/O a signal in electrical connection 
with an additional input terminal different from the first coil 
13 and the second coil 15. 
0098. According to an embodiment, the fourth coil 19 
may be smaller than the first coil 13 in diameter and may be 
formed in a loop formed by the first coil 13. According to an 
embodiment, the second coil may be smaller than the fourth 
coil 19 and may be formed in a loop formed by the fourth 
coil 19. 
0099. According to an embodiment, the coil antenna 510 
may include an attractor 12. According to an embodiment, 
the attractor 12 may be placed in a loop formed by the 
second coil 15. According to an embodiment, the attractor 
12 may include a magnetic component. According to an 
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embodiment, the attractor 12 may combine an electronic 
device (e.g., the electronic device 100 of FIG. 1) and a 
wireless charging device during a wireless charge. 
0100 FIG. 6 illustrates a structure of a coil antenna 
according to various embodiments of the present disclosure. 
0101 Referring to FIG. 6 according to various embodi 
ments, a coil antenna 610 (the coil antenna 10 of FIG.2) may 
include a printed circuit board 11 (e.g., the printed circuit 
board 11 of FIG. 2; FPCB). According to an embodiment, 
the coil antenna 610 may include a plurality of coils formed 
in at least a partial area of the printed circuit board 11. 
According to an embodiment, the coil antenna 610 may 
include a first coil 13 (e.g., the first coil 13 of FIG. 2) and 
a second coil 15 (e.g., the second coil 15 of FIG. 2). 
According to an embodiment, the first coil 13 may be shaped 
in a loop which rotates with a specific number of rotation 
times in a specific direction. According to an embodiment, 
the second coil 15 may be shaped in a loop which is 
extended from the first coil 13 and rotates with a specific 
number of rotation times in a specific direction. According 
to an embodiment, the first coil 13 and the second coil 15 
may form an antenna for NFC communication. 
0102) According to an embodiment, each end of the first 
coil 13 and the second coil 15 may be connected with an 
input terminal. For example, an end of the first coil 13 may 
be connected with a first input terminal 3 (e.g., the first input 
terminal 3 of FIG. 2) and an end of the second coil 15 may 
be connected with a second input terminal 5 (e.g., the second 
input terminal 5 of FIG. 2). The first coil 13 and the second 
coil 15 may I/O a signal respectively through the first input 
terminal 3 and the second input terminal 5. 
0103 Referring to FIG. 6 according to various embodi 
ments, a current (or signal) may be Supplied through the 
second input terminal 5 which is connected with an end of 
the second coil 15. For example, a current input into the 
second input terminal 5 may flow to the right direction 6 (or 
clockwise) along the second coil 15, then forming a mag 
netic field. The current flowing to the right direction 6 along 
the second coil 15 may flow to the right direction 7 along the 
first coil 13 connected with the second coil 15, then forming 
a magnetic field. The current flowing to the right direction 7 
along the first coil 13 may be output to the outside of the coil 
antenna 610 through the first input terminal 3 connected 
with an end of the first coil 13. Referring to FIG. 6, the first 
coil 13 and the second coil 15 may be formed to be the same 
in a current direction. 
0104. Although FIG. 6 is illustrated as a current is 
supplied through the second input terminal 5, the current 
may be supplied even through the first input terminal 3. For 
example, in the case of Supplying a current through the first 
input terminal 3, contrary to FIG. 6, the current may flow to 
the left direction (or anticlockwise) along the first coil 13. 
The current flowing along the first coil 13 may flow to the 
left direction (or anticlockwise) along the second coil 15 
connected with the first coil 13, and may be output to the 
outside of the coil antenna 610 through the first input 
terminal 3 connected with an end of the first coil 13. 
0105 For example, if a current flows along the first coil 
13 and the second coil 15, a magnetic field may be formed 
around the coils. FIG. 6 illustrates the coil antenna's section 
620 where a magnetic field is formed according to various 
embodiments of the present disclosure. 
0106 Referring to FIG. 6, if a current is flowing along the 

first coil 13, a magnetic field E1 may be formed around the 
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first coil 13. According to an embodiment, in the case that 
the coil antenna 610 includes only the first coil 13, a loop 
formed by the first coil 13 may include an area 9 where 
strength of the magnetic field E1 does not satisfy a specific 
condition. For example, if a tag (e.g., NFC tag) is positioned 
in an area where strength of the magnetic field E1 does not 
satisfy a specific condition, there would trouble to recognize 
the tag. Especially in the case with a small tag, the prob 
ability of unrecognizing the tag may be higher. 
0107 Referring to FIG. 6, if a current flows along the first 
coil 13 and the second coil 15, magnetic fields E1 and E2 
may be formed around the first coil 13 and the second coil 
15. According to an embodiment, different from the case that 
the coil antenna 610 includes only the first coil 13, the 
magnetic field E2 formed by the second coil 15 may induce 
an magnetic field which satisfies a specific condition in a 
loop formed by the first coil 13. According to an embodi 
ment, the total strength 8 of magnetic field formed by the 
first coil 13 and the second coil 15 may be maximized 
around the second coil 15 due to superposition with the 
magnetic field E1, which is formed by the first coil 13, and 
the magnetic field 15 formed by the second coil 15. Accord 
ingly, in the case that the coil antenna 610 includes the first 
coil 13 and the second coil 15, tag recognition distance and 
range may increase to stably improve tag recognition per 
formance regardless of a tag size. 
0108. According to an embodiment, the second coil 15 
may be arranged to allow a tag to be stably recognized (or 
to prevent a service-impossible area from existing) in a loop 
formed by the first coil 15 in consideration of strength of a 
magnetic field according to Superposition and cancellation 
of a magnetic field. 
0109 According to an embodiment, in the case that a 
plurality of tags is placed around the electronic device 100 
of FIG. 1, there would be generated a condition for recog 
nizing all of the plurality of tags. Because a first coil (e.g., 
the first coil 13 of FIG. 2) and a second coil (e.g., the second 
coil 15 of FIG. 2), which are included in an electronic 
device, form coincidently magnetic fields through one-time 
current control, it may be difficult to recognize two devices 
at the same time through one-time current control. For 
example, in the case that a tag close to the first coil is placed 
and a tag close to a second coil are placed around an 
electronic device, if a current supplied to the coil antenna 10 
of FIG. 2 is input to a first input terminal (e.g., the first input 
terminal 3 of FIG. 2), the tag close to the first coil may be 
first recognized and thereby the tag close to the second coil 
may be hardly recognized even though a magnetic field is 
generated by the second coil after the recognition of the tag 
close to the first coil. As another example, a current Supplied 
to the coil antenna is input to a second input terminal (e.g., 
the second input terminal 5 of FIG. 2), the tag close to the 
second coil may be first recognized and thereby the tag close 
to the first coil may be hardly recognized even though a 
magnetic field is generated by the first coil after the recog 
nition of the tag close to the second coil. 
0110. According to an embodiment, an antenna control 
module (e.g., the antenna control module 112 of FIG. 1) may 
control a current direction to allow a plurality of elements 
(e.g., tags), which are placed around an electronic device, to 
be all recognized under control of a processor (e.g., the 
processor 120 of FIG. 1). For example, an antenna control 
module may alternately supply a current to a first input 
terminal and a second input terminal. As described above, in 
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the case of supplying a current the first input terminal, it may 
be permissible to recognize a tag close to the first coil. In the 
case of Supplying a current to the second input terminal, it 
may permissible to recognize a tag close to the second coil. 
0111 FIG. 7 is a block diagram illustrating a configura 
tion of an electronic device according to various embodi 
ments of the present disclosure. 
0112 Referring to FIG. 7, an electronic device 700 (e.g., 
the electronic device 100 of FIG. 1) may include a commu 
nication module 710 (e.g., the communication module 110 
of FIG. 1) and a processor 720 (e.g., the processor of FIG. 
1). 
0113. According to an embodiment, the communication 
module 710 may include an antenna module 711 (e.g., the 
antenna module 111 of FIG. 1) and an antenna control 
module 712 (e.g., the antenna control module 112 of FIG. 1). 
According to an embodiment, the antenna module 711 may 
include a coil antenna 10, a connection part 20, and a signal 
processing module 30. The electronic device 700 shown in 
FIG. 7 is the same with the electronic device 200 of FIG. 1 
but the structure of the coil antenna 10, so the difference 
between the electronic devices 200 and 700 will be 
described on the point of the structure of the coil antenna. 
0114. According to an embodiment, the coil antenna 10 
of FIG. 7 (e.g., the coin antenna 10 of FIG. 2) may include 
a plurality of coils. The coil antenna 10 may include, for 
example, a first coil 13 and a second coil 15. According to 
an embodiment, the first coil 13 (e.g., the first coil 13 of FIG. 
2) may be shaped in a loop which rotates with a specific 
number of rotation times in a specific direction. According 
to an embodiment, the second coil 15 (e.g., the second coil 
15 of FIG. 2) may be shaped in a loop which is extended 
from the first coil 13 and rotates with a specific number of 
rotation times in a specific direction. 
0115 According to an embodiment, each end of the first 
coil 13 and the second coil 15 may be connected with an 
input terminal. For example, an end of the first coil 13 may 
be connected with a first input terminal 3 and an end of the 
second coil 15 may be connected with a second input 
terminal 5. The first coil 13 and the second coil 15 may I/O 
a signal respectively through the first input terminal 3 and 
the second input terminal 5. 
0116. According to an embodiment, the first coil 13 and 
the second coil 15 may be formed respectively on different 
printed circuit boards. For example, the first coil 13 may be 
formed in at least a partial area of a first printed circuit board 
11-1 and the second coil 15 may be formed in at least a 
partial area of a second printed circuitboard 11-2. According 
to an embodiment, the first coil 13 and the second coil 15 
may be electrically connected each other through a coil 
connection part 14. This configuration will be detailed below 
in conjunction with FIG. 8 according to various embodi 
ments of the present disclosure. 
0117 FIG. 8 illustrates a structure of a coil antenna 
according to various embodiments of the present disclosure. 
0118 Referring to FIG. 8, a coil antenna 810 (e.g., the 
coil antenna 10 of FIG. 7) may include a first coil 13 (e.g., 
the first coil 13 of FIG. 7) and a second coil 15 (e.g., the 
second coil 15 of FIG. 7). According to an embodiment, the 
first coil 13 and the second coil 15 may be formed respec 
tively on different surfaces. According to an embodiment, 
the first coil 13 and the second coil 15 may be arranged to 
face each other on different Surfaces. According to an 
embodiment, the first coil 13 and the second coil 15 may be 
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arranged to be spaced apart from each other by a specific 
distance. For example, a surface which is formed by the first 
coil 13 may face a surface, which is formed by the second 
coil 15, in a distance equal to or larger than a specific 
distance. For example, the first coil 13 and the second coil 
15 may be arranged in three-dimensional form. 
0119) According to an embodiment, the first coil 13 and 
the second coil 15 may be formed in at least a partial area 
of an additional printed circuit board (e.g., FPCB). For 
example, the first coil 13 may be formed in at least a partial 
area of a first printed circuit board 11-1 and the second coil 
15 may be formed in at least a partial area of a second 
printed circuit board 11-2. According to an embodiment, the 
first coil 13 and the second coil 15 may be electrically 
connected each other through a coil connection part 14. The 
coil connection part 14 may be placed between the first 
printed circuit board 11-1 and the second printed circuit 
board 11-2 and may electrically connect the first coil 13 and 
the second coil each other on different printed circuit boards. 
I0120 According to an embodiment, the first coil 13 and 
the second coil 15 may be different in a rotation direction. 
For example, the first coil 13 and the second coil 15 may be 
arranged to be contrary each other in directions of currents 
flowing along them. For example, referring to FIG. 8, if a 
current flowing along the first coil 13 circles in the clockwise 
direction 81, a current flowing along the second coil 15 may 
circle in the anticlockwise direction 82. As another example, 
if a current flowing along the first coil 13 circles anticlock 
wise, a current flowing along the second coil 15 may circle 
clockwise. According to an embodiment, if a current flows 
along the first coil 13, a magnetic field E1 may be formed 
around the first coil 13. According to an embodiment, if a 
current flows along the second coil 15, a magnetic field E2 
may be formed around the second coil 15. According to an 
embodiment, in the case that the first coil 13 and the second 
coil 15 are different in a rotation direction, magnetic fields 
formed between the first coil 13 and the second coil 15 may 
be interactively cancelled each other. In the case that the first 
coil 13 and the second coil 15 are different in a rotation 
direction, magnetic fields proceeding outward the first coil 
13 and the second coil 15 may be superposed to improve 
antenna performance sideward the first coil 13 and the 
second coil 15. 

0121 FIG. 9 illustrates a structure of a coil antenna 
according to various embodiments of the present disclosure. 
0.122 Referring to FIG. 9, a coil antenna 910 (e.g., the 
coil antenna 10 of FIG. 2) may include a first coil 13 (e.g., 
the first coil 13 of FIG. 2) and a second coil 15 (e.g., the 
second coil 15 of FIG. 2). According to an embodiment, the 
first coil 13 and the second coil 15 may be formed on 
different surfaces. According to an embodiment, the first coil 
13 and the second coil 15 may be arranged to face each other 
on different planes. According to an embodiment, the first 
coil 13 and the second coil 15 may be arranged in a distance 
equal to or larger than a specific distance. For example, a 
surface formed by the first coil 13 may face a surface formed 
by the second coil 15 while spaced apart from each other by 
a distance equal to or larger than a specific distance. That is, 
the first coil 13 and the second coil 15 may be arranged in 
a three-dimensional form. 

I0123. According to an embodiment, the first coil 13 and 
the second coil 15 may be arranged to face each other on 
different Surfaces in at least a partial area of a printed circuit 
board 11 (e.g., the printed circuit board 11 of FIG. 2). For 
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example, as shown in FIG. 9, the first coil 13 and the second 
coil 15 may be arranged to face each other on a FPCB which 
is flexible. According to an embodiment, in the case that the 
first coil 13 and the second coil 15 are formed on a single 
printed circuit board, a coil connection part (e.g., the coil 
connection part 14 of FIG. 5) may be excluded therefrom. 
0.124 Referring to FIGS. 2 to 9 according to various 
embodiments of the present disclosure, the first coil (e.g., the 
first coil 13 of FIG. 2) and the second coil (e.g., the second 
coil 15 of FIG. 2) may be electrically connected each other 
in the coil antenna (e.g., the coil antenna 10 of FIG. 2). An 
end of the first coil 13 may be connected with an antenna 
control module (e.g., the antenna control module 212 of 
FIG. 2) through a first input terminal (e.g., the first input 
terminal 3 of FIG. 2). An end of the second coil 15 may be 
connected with the antenna control module through a second 
input terminal (e.g., the second input terminal 5 of FIG. 2). 
0.125. According to various embodiments of the present 
disclosure, the first coil and the second coil may be electri 
cally isolated each other. For example, opposite ends of the 
first coil may be electrically connected with the first input 
terminal and the second input terminal, opposite ends of the 
second coil may be electrically connected with the third 
input terminal and the fourth input terminal, and the first to 
fourth input terminals may be electrically connected with the 
antenna control module. According to an embodiment, the 
antenna control module may supply a current to the first coil 
through the first input terminal or the second input terminal. 
According to an embodiment, the antenna control module 
may supply a current to the second coil through the third 
input terminal or the fourth input terminal. According to an 
embodiment, the antenna control module may supply a 
current, coincidently or sequentially, to the first coil and the 
second coil. For example, the antenna control module may 
coincidently Supply a current to the first input terminal (or 
the second input terminal) and the third input terminal (or 
the fourth input terminal). As another example, the antenna 
control module may supply a current to the first coil through 
one of the first input terminal and the second input terminal. 
If a current is received from the first coil through the other 
of the first input terminal and the second input terminal, the 
antenna control module may supply a current to the second 
coil through one of the third input terminal and the fourth 
input terminal and may receive a current through the other 
of the third input terminal and the fourth input terminal. 
According to an embodiment, the antenna control module 
may supply a current to equalize directions of currents 
glowing along the first coil and the second coil, or to reverse 
directions of current each other. 

0.126 FIGS. 10A and 10B illustrate an electronic device 
including a coil antenna according to various embodiments 
of the present disclosure. 
0127. Referring to FIGS. 10A and 10B, an electronic 
device 1000 (e.g., the electronic device 100 of FIG. 1) may 
be a wearable device (e.g., Smart watch). 
0128 Referring to FIG. 10A according to various 
embodiments, a first coil 13 may be arranged at the front 
surface (e.g., display surface) of the electronic device 1000. 
According to an embodiment, the first coil 13 (e.g., the first 
coil 13 of FIG. 7) may transmit or receive a signal with a 
device (e.g., NFC tag or NFC reader) which is placed 
upward the electronic device 1000. 
0129 Referring to FIG. 10B according to various 
embodiments, a second coil 15 (e.g., the second coil 15 of 
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FIG. 7) may be arranged on the rear surface of the electronic 
device 1000. According to an embodiment, the second coil 
15 may transmit or receive a signal with a device (e.g., NFC 
tag) which is placed downward the electronic device 1000. 
0.130. According to an embodiment, a coil (e.g., the first 
coil) arranged at the front surface of the electronic device 
1000 may be designed in optimization to a first mode (e.g., 
NFC card mode), and a coil (e.g., the second coil 15) 
arranged at the rear surface of the electronic device 1000 
may be designed in optimization to a second mode (e.g., 
NFC reader mode). 
0131 FIG. 11 illustrates a user environment of an elec 
tronic device according to various embodiments of the 
present disclosure. 
I0132 Referring to FIG. 11 according to various embodi 
ments, an electronic device 1100 (e.g., the electronic device 
100 of FIG. 1) may be a wearable device (e.g., Smart watch). 
In the state that the electronic device is worn on a user's 
wrist, the electronic device 1100 may be allowed to transmit 
or receive a signal with a device locating at the front of the 
electronic device 1100, but may not be allowed to transmit 
or receive a signal with a device locating at the back thereof. 
In the state that the electronic device 1100 is not worn on a 
user's wrist, there would be a need of coincidently trans 
mitting or receiving signals with devices locating at the front 
and the back of the electronic device 1100. For example, the 
electronic device 1100 may transmit or receive a signal with 
a first tag 2010 (e.g., NFC tag) which is included in a mount 
2000 locating at the back, and may be also transmit or 
receive a signal with a second tag 3000 (e.g., NFC tag) 
locating at the front. 
I0133. Since a first coil 13 (e.g., the first coil 13 of FIG. 
7) and a second coil 15 (e.g., the second coil 15 of FIG. 7), 
which are included in the electronic device 1100, form a 
magnetic field by one-time current control, it may be diffi 
cult to coincidently recognize two devices by one-time 
current control. For example, if a current Supplied to the coin 
antenna 10 of FIG. 7 is input to the first input terminal 3 of 
FIG. 7, the second tag 3000 may be first recognized by a 
magnetic field E1 which is generated by the first coil 13. 
Accordingly, the first tag 2010 included in the mount 2000 
may be hardly recognized even though a magnetic field E2 
is generated by the second coil 15. As another example, if a 
current supplied to the coin antenna 10 of FIG. 7 is input to 
the second input terminal 3 of FIG. 7, the first tag 2010 may 
be first recognized by the magnetic field E2 which is 
generated by the second coil 15. Accordingly, the second tag 
3000 may be hardly recognized even though a magnetic field 
E1 is generated by the first coil 13. 
0.134. According to an embodiment, an antenna control 
module (e.g., the antenna control module 712 of FIG. 7) 
included in the electronic device 1100 may control a direc 
tion of current to recognize a plurality of devices (e.g., tags) 
locating at the front and the back of the electronic device 
1100. For example, the antenna control module may alter 
nately supply a current to an input terminal (e.g., the first 
input terminal 3 of FIG. 7) which is connected with the first 
coil 13, and an input terminal (e.g., the second input terminal 
4 of FIG. 7) which is connected with the second coil 15. 
According to an embodiment, in the case of Supplying a 
current to the first input terminal, the second tag 3000 may 
be recognized thereby. The first tag 2010 may be recognized 
in the case of Supplying a current to the second input 
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terminal. Accordingly, the electronic device 1100 may rec 
ognize all of a plurality of tags locating around the electronic 
device 1100. 
0135 FIG. 12 is a block diagram illustrating a configu 
ration of an electronic device according to various embodi 
ments of the present disclosure. 
0136. Referring to FIG. 12, the electronic device 1200 
(e.g., the electronic device 100 of FIG. 1) may include a 
communication module 1210 (e.g., the communication mod 
ule 110 of FIG. 1) and a processor 1220 (e.g., the processor 
of FIG. 1). 
0.137 According to an embodiment, the communication 
module 1210 may include an antenna module 1211 (e.g., the 
antenna module 111 of FIG. 1) and an antenna control 
module 1212 (e.g., the antenna control module 112 of FIG. 
1). According to an embodiment, the antenna module 1211 
may include a coil antenna 10 (e.g., the coil antenna 10 of 
FIG. 2), a connection part 20 (e.g., the connection part of 
FIG. 2), a signal processing module 30 (e.g., the signal 
processing module 30 of FIG. 2), and a metallic antenna 40. 
The communication module 1210 shown in FIG. 12 is the 
same with the communication module 210 of FIG. 2 but the 
coil antenna 10 and the metallic antenna 40, so the difference 
between them will be described below. 
0138 According to an embodiment, the metallic antenna 
40 may be a metal plate antenna. According to an embodi 
ment, the metallic antenna 40 may be a multiband antenna 
which allows various frequency band communications such 
as long term evolution (LTE), Wi-Fi, Bluetooth (BT), or 
global navigation satellite system (GNSS). According to an 
embodiment, the metallic antenna 40 may be placed in the 
electronic device 1200 or on a surface of the electronic 
device 1200. 
0.139. According to an embodiment, the metallic antenna 
20 may be electrically connected with the coil antenna 10. 
For example, the metallic antenna 40 may be electrically 
connected with a first coil 13 which is placed out of the coil 
antenna 10. An interconnection structure of the coil antenna 
10 and the metallic antenna 40 will be described later in 
conjunction with FIG. 14. 
0140 FIG. 13 is a block diagram illustrating a configu 
ration of an electronic device according to various embodi 
ments of the present disclosure. 
0141 Referring to FIG. 13, an electronic device 1300 
(e.g., the electronic device 100 of FIG. 1) may include a 
communication module 1310 (e.g., the communication mod 
ule 110 of FIG. 1) and a processor 1320 (e.g., the processor 
120 of FIG. 1). 
0142. According to an embodiment, the communication 
module 1310 may include an antenna module 1311 (e.g., the 
antenna module 111 of FIG. 1), an antenna control module 
1312 (e.g., the antenna control module 112 of FIG. 1), and 
a radio frequency (RF) module 1313. According to an 
embodiment, the antenna module 1311 may include a coil 
antenna 10 (e.g., the coil antenna 10 of FIG. 12), a connec 
tion part 20 (e.g., the connection part 20 of FIG. 12), a signal 
processing module (e.g., the signal processing module 30 of 
FIG. 12), and a metallic antenna 40 (e.g., the metallic 
antenna 40 of FIG. 12). The communication module 1310 
shown in FIG. 13 is the same with the communication 
module 1210 of FIG. 12 but the RF module 1313, so the 
difference will be described below. 
0143 According to an embodiment, the RF module 1313 
may include a processor for processing data which is trans 
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mitted or received through the metallic antenna 40. Accord 
ing to an embodiment, the RF module 1313 may supply a 
signal, which is to be transmitted to an external device, to the 
metallic antenna 40, and may analyze a signal which is 
received from an external device into the metallic antenna 
40. According to an embodiment, the RF module 1313 may 
be a module for performing communication with LTE, 
Wi-Fi, BT, or GNSS. According to an embodiment, the RF 
module 1313 may be implemented in a chip (e.g., IC chip) 
which is designed to perform communication with LTE, 
Wi-Fi, BT, or GNSS. According to an embodiment, the RF 
module 1313 may transmit or receive a signal with the 
metallic antenna 40 through an additional input terminal 
(e.g., an RF input terminal 41). 
0144. According to an embodiment, the metallic antenna 
40 may operate as an antenna for the antenna control module 
1312 if a current is supplied to a first input terminal (e.g., the 
first input terminal 3 of FIG. 12) or a second input terminal 
(e.g., the second input terminal 5 of FIG. 12) by the antenna 
control module 1312. The metallic antenna 40 may operate 
as an antenna for the RF module 1313 if a current is supplied 
to the RF input terminal 41 by the RF module 1313. 
(0145 FIG. 14 illustrates a structure of an antenna module 
according to various embodiments of the present disclosure. 
014.6 Referring to FIG. 14, the antenna module 1411 
(e.g., the antenna module 1211 of FIG. 12) may include a 
first coil 13 (e.g., the first coil 13 of FIG. 12), a second coil 
15 (e.g., the second coil 15 of FIG. 12), and a metallic 
antenna 40 (e.g., the metallic antenna 40 of FIG. 12). 
According to an embodiment, opposite ends of the metallic 
antenna 40 may be electrically connected with the coil 13. 
According to an embodiment, the coil 13 may be divided by 
the metallic antenna 40. For example, the first coil 13 
divided into two parts may be electrically connected with the 
metallic antenna 40. Opposite ends of the metallic antenna 
40 may be connected respectively with the two divided parts 
of the first coil 13. The metallic antenna 40 may form a loop 
together with the first coil 13. For example, a current 
Supplied from a first input terminal 3 (e.g., the first input 
terminal 3 of FIG. 12) or a second input terminal (e.g., the 
second input terminal 5 of FIG. 12) may reflow along the 
first coil 13 through the metallic antenna 40. 
0147 According to an embodiment, the first coil 13 and 
the metallic antenna 40 may be connected through a solder 
ing or SuperSonic welding method, or a connection member 
(e.g., C-clip). According to an embodiment, a connection 
part between the first coil 13 and the metallic antenna 40 
may be utilized as an input terminal. 
0.148. According to an embodiment, the metallic antenna 
40 may be arranged in a distance equal to or larger than a 
specific distance from the second coil 15 for the purpose of 
extending a range of recognizing a tag (e.g., NFC tag). 
According to an embodiment, by utilizing the metallic 
antenna 40 connected with the first coil 13, it may be 
permissible to extend a tag recognition range. For example, 
referring to FIG. 14, the metallic antenna 40 arranged at the 
upper side of the antenna module 1411 may recognize a tag 
which is placed at the upper side of an electronic device 
(e.g., the electronic device 100 of FIG. 1). 
014.9 FIG. 15 is a block diagram illustrating a configu 
ration of an electronic device according to various embodi 
ments of the present disclosure. 
(O150 Referring to FIG. 15, an electronic device 1500 
(e.g., the electronic device 100 of FIG. 1) may include a 
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communication module 1510 (e.g., the communication mod 
ule 110 of FIG. 1) and a processor 1520 (e.g., the processor 
120 of FIG. 1). 
0151. According to an embodiment, the communication 
module 1510 may include an antenna module 1511 (e.g., the 
antenna module 111 of FIG. 1), an antenna control module 
1512 (e.g., the antenna control module 112 of FIG. 1), and 
an RF module 1513 (e.g., the RF module 1313 of FIG. 13). 
According to an embodiment, the antenna module 1511 may 
include a coil antenna 10, a connection part 20, a signal 
processing module 30, a metallic antenna 40, and a Switch 
module 50. The communication module 1510 shown in FIG. 
15 is the same with the communication module 1310 but the 
switch module 50, so the difference will be described below. 
0152. According to the description in conjunction with 
FIG. 13, the metallic antenna 40 may be electrically con 
nected with the antenna control module 1512 and the RF 
module 1513. Accordingly, the antenna control module 1512 
and the RF module 1513 may be damaged due to signals 
which are inadvertently different in frequency. To prevent 
Such damage, the antenna module 1511 may include the 
Switch module 50. 

0153. The switch module 50 according to various 
embodiments may include at least one Switch (e.g., a first 
switch 50-1 and a second switch 50-2). According to an 
embodiment, the first switch 50-1 may connect the coil 
antenna 10 with the antenna control module 1512. For 
example, the switch 50-1 may be placed on a signal line, 
which connects a second connection part 20-2 with an RX 
module 43, and on a signal line which connects the second 
connection part 20-2 with a card mode module 45. Accord 
ing to an embodiment, the first switch 50-1 may control (or 
Switch) a signal which is transmitted to the antenna control 
module 1512 from the coil antenna 10. For example, if the 
first switch 50-1 is turned off, signal transmission may be 
interrupted between the coil antenna 10 and the antenna 
control module 1512. 

0154 The second switch 50-2 according various embodi 
ments may connect the metallic antenna 40 with the RF 
module 1513. For example, the second switch 50-2 may be 
arranged on a signal line which connects the metallic 
antenna 40 with the RF module 1513. According to an 
embodiment, the second switch 50-2 may control (or switch) 
a signal which is transmitted or received between the 
metallic antenna 40 and the RF module 1513. For example, 
if the second switch 50-2 is turned off, signal transmission 
or reception may be interrupted between the metallic 
antenna 40 and the RF module 1513. 

0155 According to an embodiment, the antenna control 
module 1512 may control the first switch 50-1 to be turned 
on or off under control of the processor 1520. According to 
an embodiment, the RF module 1513 may control the second 
switch 50-2 to be turned on or off under control of the 
processor 1520. 
0156 According to an embodiment, the processor 1520 
may control the RF module 1513 to turn off the second 
switch 50-2 if a signal is output from a TX module 41. 
Accordingly, it may be permissible to prevent a signal, 
which is output from the antenna control module 1512, from 
being conveyed to the RF module 1513. As another 
example, the processor 1520 may control the RF module 
1513 to turn off the first switch 50-1 if a signal is output from 
the TX module 41. Accordingly, it may be permissible to 
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prevent a signal, which is output from the RF module 1513, 
from being conveyed to the antenna control module 1512. 
0157 FIG. 16 is a block diagram illustrating a configu 
ration of an electronic device according to various embodi 
ments of the present disclosure. 
0158 Referring to FIG. 16, an electronic device 1600 
(e.g., the electronic device 100 of FIG. 1) may include a 
communication module 1610 (e.g., the communication mod 
ule 110 of FIG. 1) and a processor 1620 (e.g., the processor 
120 of FIG. 1). 
0159. According to an embodiment, the communication 
module 1610 may include an antenna module 1611 (e.g., the 
antenna module 111 of FIG. 1), an antenna control module 
1612 (e.g., the antenna control module 1612 of FIG. 1), and 
an RF module 1613 (e.g., the RF module 1313 of FIG. 13). 
According to an embodiment, the antenna module 1613 may 
include a coil antenna 10, a connection part 20, a signal 
processing module 30, a metallic antenna 40, and a second 
filter module 60. The communication module 1610 shown in 
FIG. 16 is the same with the communication module 1310 
but the second filter module 60, so the difference will be 
described below. 
0160. As described in conjunction with FIG. 13, the 
metallic antenna 40 may be electrically connected with the 
antenna control module 1612 and the RF module 1613. 
Accordingly, circuital damage would be caused because 
signals with inadvertently different frequencies are con 
veyed into the antenna control module 1612 and the RF 
module 1613. To prevent such circuital damage, the antenna 
module 161 may include the second filter module 60. 
0.161 The second filter module 60 according to various 
embodiments may include a plurality of filters (e.g., a third 
filter 60-1 and a fourth filter 60-2). According to an embodi 
ment, the third filter 60-1 may be placed on a signal line, 
which connects a second connection part 20-2 with an RX 
module 43, and on a signal line which connects the second 
connection part 20-2 with a card mode module 45. The third 
filter 60-1 may filter a signal which is transmitted to the 
control module 112 from the coil antenna 10. For example, 
the third filter 60-1 may filter a signal, which is transmitted 
to the antenna control module 1612 from the coil antenna 10, 
to convey only a frequency band signal which can be 
coverable by the antenna control module 1612. According to 
an embodiment, the third filter 60-1 may include various 
types of filters such as low pass filter, band pass filter, or 
band reflection filter. 
0162 According to an embodiment, the fourth filter 60-2 
may be placed on a signal line which connects the metallic 
antenna 40 with the RF module 1613. The fourth filter 60-2 
may filter a signal which is transmitted or received between 
the metallic antenna 40 and the RF module 1613. For 
example, the fourth filter 60-2 may filter a signal, which is 
transmitted to the RF module 1613 from the metallic 
antenna 40, to convey a frequency band signal which is 
coverable by the RF module 1613. According to an embodi 
ment, the fourth filter 60-2 may include a filter such as 
duplexer, diplexer, or surface acoustic wave (SAW) filter, as 
well as low pass filter, band pass filter, or band reflection 
filter. 
0163 Although an communication module (e.g., the 
communication module 110 of FIG. 1) employed in the 
present disclosure is illustrated and described as including 
an antenna module (e.g., the antenna module 111 of FIG. 1) 
and an antenna control module (e.g., the antenna control 
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module 112), the communication module (or communica 
tion circuit) may be even referred to as, for example, simply 
a partial element (e.g., an antenna control module, e.g., NFC 
circuit). 
0164 FIG. 17 illustrates an electronic device in a net 
work environment according to various embodiments of the 
present disclosure. 
(0165 Referring to FIG. 17, an electronic device 1701 in 
a network environment 1700 will be described according to 
various embodiments. The electronic device 1701 may 
include a part or all elements of the electronic device shown 
in FIG. 1. The electronic device 1701 may include a bus 
1710, a processor 1720, a memory 1730, an I/O interface 
1750, a display 1760, and a communication interface 1770. 
In some embodiments, the electronic device 1701 may 
exclude at least one of the elements therefrom or further 
include another element therein. 

0166 The bus 1710, for example, may include a circuit 
for connecting the elements 1710-1770 each other and 
relaying communication (control messages and/or data) 
between the elements. 

0167. The processor 1720 may include at least one or 
more of a CPU, an AP, or a communication processor (CP). 
The processor 1720, for example, may execute computation 
or data operation for control and/or communication of other 
elements of at least one of the electronic device 801. 

0168 The memory 1730 may include a volatile and/or 
nonvolatile memory. The memory 1730 may store, for 
example, instructions or data which are involved in at least 
one of other elements in the electronic device 1701. Accord 
ing to an embodiment, the memory 1730 may store software 
and/or a program 1740 therein. 
0169. The program 1740 may include, for example, a 
kernel 1741, a middleware 1743, an application program 
ming interface (API) 1745, and/or an application program 
(or “application') 1747. At least a part of the kernel 1741, 
the middleware 1743, or the API 1745 may be referred to as 
an operating system (OS). 
0170 The kernel 1741 may control or manage, for 
example, system resources (e.g., the bus 1710, the processor 
1720, or the memory 1730) which are used for executing 
operations or functions implemented in other programs (e.g., 
the middleware 1743, the API 1745, or the application 
program 1747). Additionally, the kernel 1741 may provide 
an interface capable of controlling or managing system 
resources by accessing individual elements of the electronic 
device 1701 from the middleware 1743, the API 1745, or the 
application program 1747. 
0171 The middleware 1743 may perform a mediating 
function to allow, for example, the API 1745 or the appli 
cation program 1747 to communicate and exchange data 
with the kernel 1741. Additionally, in relation to one or more 
work requests received from the application program 1747, 
the middleware 1743 may perform, for example, a control 
operation (e.g., scheduling or load balancing) for the work 
request by using a method of designating or arranging the 
priority, which permits the electronic device 1701 to use a 
system resource (e.g., the bus 1710, the processor 1720, or 
the memory 1730), into at least one application of the 
application program 1747. For example, middleware 1743 
may perform scheduling or load balancing operations for the 
one or more work requests by processing the one or more 
work requests in accordance with the priority. 
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(0172. The API 1745 may be, for example, an interface for 
controlling a function which is provided from the kernel 
1741 or the middleware 1743. For example, the API 1745 
may include at least one interface or function (e.g., instruc 
tions) for file control, window control, or character control. 
(0173 The I/O interface 1750 may act, for example, an 
interface capable of conveying instructions or data, which 
are input from a user or another external device, to another 
element (or other elements) of the electronic device 1701. 
Additionally, the I/O interface 1750 may output instructions 
or data, which are received from another element (or other 
elements) of the electronic device 1701, to a user or another 
external device. 
0.174. The display 1760 may include, for example, a 
liquid crystal display (LCD), a light emitting diode (LED), 
an organic LED (OLED) display, a microelectromechanical 
system (MEMS) display, or an electronic paper. The display 
1760 may display, for example, diverse contents (e.g., text, 
image, video, icon, or symbol) to a user. The display 1760 
may include a touch screen, and for example may receive an 
input of touch, gesture, approach, or hovering which is made 
by using an electronic pen or a part of a user's body. 
(0175. The communication interface 1770 may set, for 
example, a communication condition between the electronic 
device 1701 and an external electronic device (e.g., a first 
external electronic device 1702, a second external electronic 
device 1704, or a server 1706). For example, the commu 
nication interface 1770 may communicate with an external 
electronic device (e.g., the second external electronic device 
1704 or the server 1706) in connection with the network 
1762 through wireless communication or wired communi 
cation 1764. 
0176 Wireless communication, for example, as cellular 
communication protocol, may include cellular communica 
tion using at least one of LTE, LTE-advanced (LTE-A), code 
division multiple access (CDMA), wideband CDMA 
(WCDMA), universal mobile telecommunications system 
(UMTS), wireless broadband (WiBro), or global system for 
mobile communication (GSM). According to an embodi 
ment, the wireless communication may include, for 
example, at least one of Wi-Fi, BT, Bluetooth low energy 
(BLE), Zigbee, NFC, MST, RF, body area network (BAN), 
or GNSS. 

0177. The wired communication may include, for 
example, at least one of universal serial bus (USB), high 
definition multimedia interface (HDMI), recommended 
standard 232 (RS-232), or plain old telephone service 
(POTS). The network 1762 may include a telecommunica 
tion network, for example, at least one of a computer 
network (e.g., local area network (LAN) or wireless LAN 
(WLAN)), Internet, or a telephone network. 
0.178 Each of the first and second external electronic 
devices 1702 and 1704 may be the same with or different 
from the electronic device 1701. According an embodiment, 
the server 1706 may include a group of one or more servers. 
According to various embodiments, all or a part of opera 
tions executed in the electronic device 1701 may be 
executed in another one or a plurality of electronic devices 
(e.g., the electronic device 1702 or 1704, or the server 1706). 
According to an embodiment, in case there is a need of 
performing a function or service automatically or by a 
request for the electronic device 1701, the electronic device 
1701 may request at least a part of the function or service, 
additionally or instead of executing by itself, from another 
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device (e.g., the electronic device 1702 or 1704, or the server 
1706). Such another device (e.g., the electronic device 1702 
or 1704, or the sever 1706) may execute such a requested or 
additional function and then transfer a result of the execution 
of the function. The electronic device 1701 may process a 
received result, as it is or additionally, to provide the 
requested function or service. To this end, for example, it 
may be available to adopt a cloud computing, distributed 
computing, or client-server computing technique. 
0179 FIG. 18 is a block diagram illustrating an electronic 
device according to various embodiments of the present 
disclosure. 
0180 Referring to FIG. 18, the electronic device 1801 
may include, for example, all or a part of elements of the 
electronic device 100 shown in FIG.1. The electronic device 
1801 may include one or more AP 1810, a communication 
module 1820, a subscriber identification module (SIM) card 
1824, a memory 1830, a sensor module 1840, an input unit 
1850, a display 1860, an interface 1870, an audio module 
1880, a camera module 1891, a power management module 
1895, a battery 1896, an indicator 1897, or a motor 1898. 
0181. The processor (AP) 1810 may drive an OS or an 
application to control a plurality of hardware or software 
elements connected to the processor 1810 and may process 
and compute a variety of data including multimedia data. 
The processor 1810 may be implemented with a SoC, for 
example. According to an embodiment, the processor 1810 
may further include a GPU and/or an image signal processor 
(ISP). The processor 1810 may even include at least a part 
of the elements shown in FIG. 18. The processor 1810 may 
process instructions or data, which are received from at least 
one of other elements (e.g., a nonvolatile memory), and then 
store diverse data into such a nonvolatile memory. 
0182. The communication module 1820 may have a 
configuration the same with or similar to the communication 
circuit 1770 of FIG. 17. The communication module 1820 
may include a cellular module 1821, a Wi-Fi module 1822, 
a BT module 1823, a GNSS module 1824 (e.g., GPS 
module, Glomass module, Beidou module, or Galileo mod 
ule), an NFC module 1825, an MST module 1826, and a RF 
module 1827. 
0183 The cellular module 1821 may provide voice call, 
Video call, a character service, or an Internet service through 
a communication network. According to an embodiment, the 
cellular module 1821 may perform discrimination and 
authentication of an electronic device within a communica 
tion network using a SIM (e.g., a SIM card) 1829. According 
to an embodiment, the cellular module 1821 may perform at 
least a portion of functions that the processor 1810 provides. 
According to an embodiment, the cellular module 1821 may 
include a CP. 

0184. Each of the Wi-Fi module 1822, the BT module 
1823, the GNSS module 1824, the NFC module 1825, or the 
MST module 1826 may include, for example, a processor for 
processing data sent or received through a corresponding 
module. In some embodiments, at least a part (e.g., two or 
more elements) of the cellular module 1821, the Wi-Fi 
module 1822, the BT module 1823, the GNSS module 1824, 
the NFC module 1825, or the MST module 1826 may be 
included within one IC or an IC package. 
0185. The RF module 1827 may transmit or receive, for 
example, communication signals (e.g., RF signals). The RF 
module 1827 may include a transceiver, a PAM, a frequency 
filter, a LNA, or an antenna. According to another embodi 
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ment, at least one of the cellular module 1821, the Wi-Fi 
module 1822, the BT module 1823, the GNSS module 1924, 
the NFC module 1825, or the MST module 1826 may 
transmit or receive an RF signal through a separate RF 
module. 

0186. The SIM 1829 may include, for example, a card, 
which has a SIM, and/or an embedded SIM, and include 
unique identifying information (e.g., integrated circuit card 
identifier (ICCID)) or subscriber information (e.g., inte 
grated mobile subscriber identify (IMSI)). 
0187. The memory 1830 may include, for example, an 
embedded memory 1832 or an external memory 1834. For 
example, the embedded memory 1832 may include, for 
example, at least one of a volatile memory (e.g., a dynamic 
random access memory (DRAM), a static RAM (SRAM), a 
synchronous dynamic RAM (SDRAM), etc.), a nonvolatile 
memory (e.g., a one-time programmable 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 NAND flash memory, a NOR flash memory, etc.), 
a hard drive, or solid state drive (SSD). 
0188 The external memory 1834 may further include a 
flash drive, for example, a compact flash (CF), a secure 
digital (SD), a micro-SD, a mini-SD, an extreme digital 
(xD), or a memory stick. The external memory 93.4 may be 
functionally and/or physically connected with the electronic 
device 901 through various interfaces. 
(0189 A security module 1836, as a module including a 
storage space which is higher than the memory 1830 in 
security level, may be a circuit for securing safe data storage 
and protected execution circumstances. The security module 
1836 may be implemented with an additional circuit and 
may include an additional processor. The security module 
1836, for example, may be present in an attachable smart 
chip or SD card, or may include an embedded secure 
element (eSE) which is installed in a fixed chip. Addition 
ally, the security module 1836 may be driven in another OS 
which is different from the OS of the electronic device 1801. 
For example, the security module 1836 may operate based 
on a java card open platform (JCOP) OS. The sensor module 
1840 may measure, for example, a physical quantity, or 
detect an operation state of the electronic device 1801, to 
convert the measured or detected information to an electric 
signal. The sensor module 1840 may include at least one of 
a gesture sensor 1840A, a gyro sensor 1840B, a barometer 
pressure sensor 1840C, a magnetic sensor 1840D, an accel 
eration sensor 1840E, a grip sensor 1840F, a proximity 
sensor 1840G, a color sensor 1840H (e.g., red, green, and 
blue (RGB) sensor), a biometric sensor 1840I, a tempera 
ture/humidity sensor 1840J, an illuminance sensor 1840K, 
or an ultraviolet (UV) sensor 1840M. Additionally or alter 
natively, though not shown, the sensor module 1840 may 
further include an E-nose sensor, an electromyography sen 
sor (EMG) sensor, an electroencephalogram (EEG) sensor, 
an electrocardiogram (ECG) sensor, an infrared (IR) sensor, 
an iris sensor, or a fingerprint sensor, for example. The 
sensor module 1840 may further include a control circuit for 
controlling at least one or more sensors included therein. In 
some embodiments, the electronic device 1801 may further 
include a processor, which is configured to control the sensor 
module 1840, as a part or additional element, thus control 
ling the sensor module 1840 while the processor 1810 is in 
a sleep state. 
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0190. The input unit 1850 may include, for example, a 
touch panel 1852, a (digital) pen sensor 1854, a key 1856, 
or an ultrasonic input unit 1858. The touch panel 1852 may 
recognize, for example, a touch input using at least one of a 
capacitive type, a resistive type, an infrared type, or an 
ultrasonic wave type. Additionally, the touch panel 1052 
may further include a control circuit. The touch panel 1852 
may further include a tactile layer to provide a tactile 
reaction for a user. 

0191 The (digital) pen sensor 1854 may be a part of the 
touch panel 1852, or a separate sheet for recognition. The 
key 1856, for example, may include a physical button, an 
optical key, or a keypad. The ultrasonic input unit 1858 may 
detect an ultrasonic wave, which is generated from an input 
instrument, through a microphone (e.g., a microphone 1888) 
to confirm data corresponding to the detected ultrasonic 
signal. 
0.192 The display 1860 may include a panel 1862, a 
hologram unit 1864, or a projector 1866. The panel 1862, for 
example, may be implemented to be flexible, transparent, or 
wearable. The panel 1862 and the touch panel 1852 may be 
implemented in one module. The hologram unit 1864 may 
show a three-dimensional image in a space using interfer 
ence of light. The projector 1866 may project light onto a 
screen to display an image. The screen, for example, may be 
positioned in the inside or outside of the electronic device 
1801. According to an embodiment, the display 1860 may 
further include a control circuit for controlling the panel 
1862, the hologram unit 1864, or the projector 1866. 
(0193 The interface 1870 may include, for example, an 
HDMI 1872, an USB 1874, an optical interface 1876, or a 
D-subminiature (D-sub) 1878. The interface 1870 may 
include, for example, the communication interface 1770 
shown in FIG. 17. Additionally or alternatively, the interface 
1870, for example, may include a mobile high definition link 
(MHL) interface, an SD card/multi-media cared (MMC) 
interface, or an Infrared data association (IrDA) standard 
interface. 

0194 The audio module 1880 may convert a sound and 
an electric signal in dual directions. At least one element of 
the audio module 1880 may process sound information that 
is input or output through the speaker 1882, the receiver 
1884, the earphone 1886, or the microphone 1888. 
(0195 The camera module 1891 may be a unit which is 
capable of taking a still picture and a moving picture. 
According to an embodiment, the camera module 1891 may 
include one or more image sensors (e.g., a front sensor or a 
rear sensor), a lens, an ISP, or a flash (e.g., an LED or a 
Xenon lamp). 
0196. The power management module 1895 may man 
age, for example, power of the electronic device 1801. The 
power management module 1895 may include, for example, 
a power management integrated circuit (PMIC) a charger IC, 
or a battery or fuel gauge. The PMIC may operate in wired 
and/or wireless charging mode. A wireless charging mode 
may include, for example, diverse types of magnetic reso 
nance, magnetic induction, or electromagnetic wave. For the 
wireless charging, an additional circuit, Such as a coil loop 
circuit, a resonance circuit, or a rectifier, may be further 
included therein. The battery gauge, for example, may 
measure a remnant of the battery 1896, a voltage, a current, 
or a temperature during charging. The battery 1896 may 
measure, for example, a residual, a Voltage on charge, a 
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current, or temperature thereof. The battery 996 may 
include, for example, a rechargeable battery and/or a solar 
battery. 
(0197) The indicator 1897 may display the following 
specific state of the electronic device 1801 or a part (e.g., the 
processor 1810) thereof: a booting state, a message state, or 
a charging state. The motor 1898 may convert an electric 
signal into mechanical vibration and generate a vibration or 
haptic effect. Although not shown, the electronic device 
1801 may include a processing unit (e.g., a GPU) for 
Supporting a mobile TV. The processing unit for Supporting 
the mobile TV, for example, may process media data that is 
based on the standard of digital multimedia broadcasting 
(DMB), digital video broadcasting (DVB), or media flow 
(MediaFloTM). 
0198 FIG. 19 is a block diagram illustrating a program 
module according to various embodiments of the present 
disclosure. 
0199 According to an embodiment, referring to FIG. 19. 
the program module 1910 may include an OS to control 
resources relevant to an electronic device (e.g., an electronic 
device 1901), and/or diverse applications (e.g., an applica 
tion program 1747) driven on the OS. The OS may be, for 
example, android, iOS, windows, symbian, tizen, or bada. 
0200. The program module may include a kernel 1920, a 
middleware 1930, and an API 1960. At least a part of the 
program module 1910 may be preloaded on an electronic 
device, or may be downloadable from a server (e.g., the 
electronic devices 1702 or 1704, or the server 1706). 
0201 The kernel 1920 (e.g., the kernel 1741) may 
include, for example, a system resource manager 1921 or a 
device driver 1923. The system resource manager 1921 may 
perform control, allocation, or retrieval of system resources. 
According to an embodiment, the system resource manager 
1921 may include a process managing part, a memory 
managing part, or a file system managing part. The device 
driver 1923 may include, for example, a display driver, a 
camera driver, a BT driver, a common memory driver, an 
USB driver, a keypad driver, a Wi-Fi driver, an audio driver, 
or an inter-process communication (IPC) driver. 
0202 The middleware 1930 may provide, for example, a 
function necessary for the application 1970 in common, or 
provide diverse functions to the application 1970 through 
the API 1960 to allow the application 1970 to efficiently use 
limited System resources of the electronic device. According 
to an embodiment, the middleware 1930 (e.g., the middle 
ware 1743) may include at least one of a runtime library 
1935, an application manager 1941, a window manager 
1942, a multimedia manager 1943, a resource manager 
1944, a power manager 1945, a database manager 1946, a 
package manager 1947, a connectivity manager 1948, a 
notification manager 1949, a location manager 1950, a 
graphic manager 1951, a security manager 1952, or a 
payment manager 1954. 
(0203 The runtime library 1935 may include, for 
example, a library module which is used by a compiler to 
adding a new function through a programming language 
while the application 1970 is being executed. The runtime 
library 1935 may perform I/O management, memory man 
agement, or capacities about arithmetic functions. 
0204 The application manager 1941 may manage, for 
example, a life cycle of at least one application of the 
application 1970. The window manager 1942 may manage 
a graphical user interface (GUI) resource which is used in a 
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screen. The multimedia manager 1943 may identify a format 
necessary for playing diverse media files, and perform an 
encoding or decoding work for media files by using a codec 
suitable for the format. The resource manager 1944 may 
manage resources such as a storage space, memory, or 
Source code of at least one application of the application 
1970. 
0205 The power manager 1945, for example, may oper 
ate with a basic input/output system (BIOS) to manage a 
battery or power, and provide power information for an 
operation of an electronic device. The database manager 
1946 may generate, search, or modify a database which is to 
be used in at least one application of the application 1970. 
The package manager 1947 may install or update an appli 
cation which is distributed in a form of package file. 
0206. The connectivity manager 1948 may manage, for 
example, wireless connection such as Wi-Fi or BT. The 
notification manager 1949 may display or notify an event 
Such as arrival message, promise, or proximity notification 
in a mode that does not disturb a user. The location manager 
1950 may manage location information of an electronic 
device. The graphic manager 1951 may manage a graphic 
effect that is provided to a user, or manage a user interface 
relevant thereto. The security manager 1952 may provide a 
general security function necessary for system security or 
user authentication. According to an embodiment, if an 
electronic device (e.g., the electronic device 1901) includes 
a telephony function, the middleware 1930 may further 
includes a telephony manager for managing a voice or image 
call function of the electronic device. 
0207. The middleware 1930 may include a middleware 
module to form a combination of diverse functions of the 
above-described elements. The middleware 1930 may pro 
vide a specialized module by a kind of OS in purpose of 
offering differentiated functions. Additionally, the middle 
ware 1930 may remove a part of the preexisting elements, 
dynamically, or add a new element thereto. 
0208. The API 1960 (e.g., the API 1745) may be, for 
example, a set of programming functions, and may be 
provided in a configuration which is variable depending on 
an OS. For example, if an OS is the android or the iOS, it 
may be permissible to provide one API set per platform. If 
an OS is the tizen, it may be permissible to two or more API 
sets per platform. 
0209. The application 1970 (e.g., the application 1747) 
may include, for example, one or more applications capable 
of providing functions for a home 1971, a dialer 1972, a 
short message service (SMS)/multimedia messaging service 
(MMS) 1973, an instant message (IM) 1974, a browser 
1975, a camera 1976, an alarm 1977, a contact 1978, a voice 
dial 1979, an e-mail 1980, a calendar 1981, a media player 
1982, am album 1983, a timepiece/clock 1984, or for 
offering health care (e.g., measuring an exercise quantity or 
blood Sugar) or environmental information (e.g., atmo 
spheric pressure, humidity, or temperature) and a payment 
application 1985. 
0210. According to an embodiment, the application 1970 
may include an application (hereinafter, referred to as “infor 
mation exchanging application’ for descriptive conve 
nience) to Support information exchange between the elec 
tronic device (e.g., the electronic device 1701) and an 
external electronic device (e.g., the electronic device 1702 or 
1704). The information exchanging application may 
include, for example, a notification relay application for 
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sending specific information to the external electronic 
device, or a device management application for managing 
the external electronic device. 
0211 For example, the information exchanging applica 
tion may include a function of sending notification infor 
mation, which arise from other applications (e.g., the appli 
cations for SMS/MMS, e-mail, health care, or 
environmental information), to an external electronic device 
(e.g., the electronic device 1702 or 1704). Additionally, the 
information exchanging application, for example, may 
receive notification information from an external electronic 
device and may provide the notification information to a 
USC. 

0212. The device management application may manage 
(e.g., install, delete, or update), for example, at least one 
function (e.g., turn-on/turn-off of an external electronic 
device itself (or a part of components) or adjustment of 
brightness (or resolution) of a display) of the external 
electronic device (e.g., the electronic device 1702 or 1704) 
which communicates with the electronic device 100, an 
application operating in the external electronic device, or 
service (e.g., call service or message service) provided from 
the external electronic device. 
0213. According to an embodiment, the application 1970 
may include an application (e.g., a health care application) 
which is assigned thereto in accordance with a property 
(e.g., a property of a mobile medical device as a kind of 
electronic device) of the external electronic device (e.g., the 
electronic device 1702 or 1704, or the server 1706). Accord 
ing to an embodiment, the application 1970 may include 
may include a preloaded application or a third party appli 
cation which is downloadable from a server. The titles of 
elements of the program module 1910 according to the 
illustrated embodiment may be modifiable depending on 
kinds of OSs. 
0214. According to various embodiments, at least a part 
of the program module 1910 may be implemented in soft 
ware, firmware, hardware, or at least two or more combi 
nations among them. At least a part of the program module 
910, for example, may be implemented (e.g., executed) by 
a processor (e.g., the processor 120 of FIG. 1). At least a part 
of the program module 1910 may include, for example, a 
module, a program, routine, a set of instructions, or a process 
for performing one or more functions. 
0215. An electronic device according to various embodi 
ments of the present disclosure may include a communica 
tion circuit configured to communicate with an external 
device, and a processor configured to control the commu 
nication circuit, wherein the communication circuit may 
include a coil antenna including a first coil of a loop type that 
rotates with a number of times in a direction, and a second 
coil of a loop type that is extended from the first coil, 
configured to rotate with a number of times in a direction, 
and spaced from the first coil by a distance equal to or larger 
than a specific distance, and an antenna control circuit 
electrically connected with the coil antenna and configured 
to transmit or receive a signal with the coil antenna. 
0216. According to various embodiments, the first coil 
and the second coil may be arranged on the same Surface, 
wherein the second coil may be configured to form a loop, 
which is smaller than a loop formed by the first coil, in the 
loop formed by the first coil. 
0217. According to various embodiments, the first coil 
and the second coil are the same in a rotation direction. 
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0218. According to various embodiments, the first coil 
and the second coil may be the same in a number of rotation 
times. 
0219. According to various embodiments, the first coil 
and the second coil may be arranged to face each other on 
different surfaces. 
0220 According to various embodiments, the first coil 
may be arranged at the front Surface of the electronic device, 
and the second coil may be arranged at the rear Surface of the 
electronic device. 
0221. According to various embodiments, the first coil 
and the second coil may be different in a rotation direction. 
0222. According to various embodiments, the communi 
cation circuit may further include a metallic antenna con 
nected with opposite ends of the first coil, which is divided 
into two parts, and configured to form a loop together with 
the first coil. 
0223) According to various embodiments, the metallic 
antenna may be a multiple band antenna, and the commu 
nication circuit may further include an RF circuit to com 
municate with an external device through the metallic 
antenna. 

0224. According to various embodiments, the communi 
cation circuit may further include a first switch placed 
between the second coil and the antenna control circuit and 
configured to Switch a signal that is transmitted or received 
between the second looped coil and the antenna control 
circuit, and a second Switch placed between the metallic 
antenna and the RF circuit and configured to switch a signal 
that is transmitted or received between the metallic antenna 
and the RF circuit. 
0225. According to various embodiments, the communi 
cation circuit may further include a third filter placed 
between the second coil and the antenna control circuit and 
configured to filter a signal that is transmitted or received 
between the second coil and the antenna control circuit, and 
a fourth filter between the metallic antenna and the RF 
circuit and configured to filter a signal that is transmitted or 
received between the metallic antenna and the RF circuit. 
0226. According to various embodiments, the coil 
antenna may be configured to communicate with the exter 
nal device in NFC under control of the antenna control 
circuit. 
0227. According to various embodiments, the coil 
antenna may further include a first connection part con 
nected with an end of the first coil, and a second connection 
part connected with an end of the second coil, wherein the 
antenna control circuit may be configured to transmit or 
receive a signal with the coil antenna through the first 
connection part or the second connection part. 
0228. According to various embodiments, the communi 
cation circuit may further include a signal processing circuit 
configured to process a signal received from the antenna 
control circuit and to Supply a signal to the coil antenna 
through the first connection part or the second connection 
part. 
0229. According to various embodiments, the signal pro 
cessing circuit may include a filter circuit configured to filter 
a portion of a frequency band of a signal received from the 
antenna control circuit, and a frequency control circuit 
configured to modify a resonance frequency of a signal 
received from the filter. 
0230. An antenna structure according to various embodi 
ments of the present disclosure may include at least one 
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printed circuit board, and a coil antenna arranged on the at 
least one printed circuit board, wherein the coil antenna may 
include a first coil of a loop type configured to rotate with a 
number of rotation times in a direction, and a second coil of 
a loop type extended from the first coil, configured to rotate 
with a number of rotation times in a direction, and spaced 
from the first coil by a distance equal to or larger than a 
specific distance. 
0231. According to various embodiments, the first coil 
and the second coil may be arranged on the same printed 
circuit board, and the second coil may be configured to form 
a loop, which is smaller than a loop formed by the first coil, 
in the loop formed by the first coil. 
0232 An electronic device according to various embodi 
ments of the present disclosure may include a housing 
including a first Surface toward a first direction and a second 
Surface toward a second direction that is opposite to the first 
direction, at least one communication circuit included in the 
housing, a wireless charging circuit included in the housing, 
a printed circuit board included in the housing and config 
ured to have a surface parallel with the first surface or the 
second Surface; a first coil having a first diameter in view of 
the top of the second surface and including at least one turn, 
a second coil configured to have a second diameter, which 
is smaller than the first diameter, in view of the top of the 
second Surface, arranged in an interior Surrounded by the 
turns of the first coil, and configured to include at least one 
turn, and a third coil configured to have a third diameter, 
which is smaller than the second diameter, in view of the top 
of the second Surface, arranged in an interior Surrounded by 
the turns of the second coil, and configured to include at least 
one turn, wherein the first coil, the second coil, and the third 
coil may be arranged in or adjacent to the printed circuit 
board, wherein the first coil and the third coil may be 
electrically connected with the communication circuit, and 
wherein the second coil is electrically connected with the 
wireless charging circuit. 
0233. According to various embodiments, the communi 
cation circuit may be configured to transmit or receive an 
electromagnetic wave of a first frequency through the first 
coil and/or the third coil, and the wireless charging circuit 
may be configured to transmit and/or receive an electromag 
netic wave of a second frequency, which is Smaller than the 
first frequency, through the second coil. 
0234. According to various embodiments, the first fre 
quency may be ranged in 13 to 15 MHz, and the second 
frequency may be ranged in 100 to 270 KHZ. 
0235 According to various embodiments, the communi 
cation circuit may be based on an NFC protocol. 
0236 According to various embodiments, the wireless 
charging circuit may include a part which is implemented 
based on a protocol of WPC or PMA. 
0237 According to various embodiments, the electronic 
device may further include a fourth coil configured to have 
a fourth diameter, which is smaller than the first diameter but 
larger than the second diameter, in view of the top of the 
second Surface, arranged in an interior Surrounded by the 
turn of the first coil, and configured to include at least one 
turn. 

0238 According to various embodiments, the fourth coil 
may be electrically connected with the communication cir 
cuit. 
0239 According to various embodiments, the communi 
cation circuit may include a first circuit configured to 
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transmit and/or receive an electromagnetic wave of a first 
frequency using the first coil and/or the third coil, and a 
second circuit configured to transmit and/or receive an 
electromagnetic wave and/or a magnetic wave of a second 
frequency, which is lower than the first frequency, through 
the first circuit and the fourth coil, wherein the wireless 
charging circuit may transmit and/or receive an electromag 
netic wave of a third frequency, which is lower than the first 
frequency and the second frequency, through the second 
coil. 
0240 According to various embodiments, the second 
circuit may be configured to generate an electromagnetic 
wave and/or a magnetic wave, which are/is emulated based 
at least partially on payment information, through the fourth 
coil. 
0241. According to various embodiments, the electronic 
device may further include a user interface, a memory, and 
a processor electrically connected with the user interface, the 
memory, and the communication circuit, wherein the 
memory may store instructions, on execution, that allows the 
processor to receive a user input through the user interface, 
to select payment information based at least partially on the 
received user input, to generate a signal of a selected wave 
based on the payment information, and to transmit the 
generated signal to the outside through the communication 
circuit and the fourth coil. 
0242. According to various embodiments, the electronic 
device may further include a display, a memory, and a 
processor electrically connected with the display, the 
memory, and the communication circuit, wherein the 
memory may store instructions, on execution, that allows the 
processor to use the communication circuit and the first coil 
and/or the third coil for communication with an external 
radio frequency identification (RFID) device. 
0243 According to various embodiments, the electronic 
device may further include a display, a memory, and a 
processor electrically connected with the display, the 
memory, and the wireless charging circuit, wherein the 
memory may store instructions, on execution, that allows the 
processor to display whether power is wirelessly transmitted 
and/or received through the wireless charging circuit and the 
second coil on the display. 
0244. According to various embodiments, the printed 
circuit board may include an FPCB including a plurality of 
layers, and a least a part of the first to third coils may be 
formed in at least one of the plurality of layers. 
0245 Each of elements described throughout the present 
disclosure may be formed of one or more components. Titles 
of elements corresponding thereto may be variable depend 
ing on types of electronic device. In various embodiments, 
an electronic device may be formed including at least one of 
elements described herein, excluding a part of elements, or 
including an additional element. Additionally, by combining 
parts of elements of an electronic device according to 
various embodiments into one entity, it may be permissible 
to perform the functions which are involved in the elements 
before the combination. 
0246 The term “module' used for the present disclosure, 
for example, may mean a unit including one of hardware, 
software, and firmware or a combination of two or more 
thereof. A “module', for example, may be interchangeably 
used with terminologies such as a unit, logic, a logical block, 
a component, a circuit, etc. The “module' may be a mini 
mum unit of a component integrally configured or a part 
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thereof. The “module' may be a minimum unit performing 
one or more functions or a portion thereof. The “module' 
may be implemented mechanically or electronically. For 
example, the “module” according to various embodiments 
of the present disclosure may include at least one of an 
application-specific integrated circuit (ASIC) chip perform 
ing certain operations, a field-programmable gate arrays 
(FPGAs), or a programmable-logic device, those of which 
have been known or to be developed in the future. 
0247 A module or a programming module according to 
various embodiments of the present disclosure may include 
at least one of the above elements, or a part of the above 
elements may be omitted, or additional other elements may 
be further included. Operations performed by a module, a 
programming module, or other elements according to an 
embodiment of the present disclosure may be executed 
sequentially, in parallel, repeatedly, or in a heuristic method. 
Also, a portion of operations may be executed in different 
sequences, omitted, or other operations may be added 
thereto. 
0248. According to various embodiments of the present 
disclosure, it may be accomplishable to improve communi 
cation performance with an external device and to lessen 
inconvenience due to communication inability by expanding 
a communication distance, range, and functionality of an 
antenna included in an electronic device. 
0249 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 spirit and scope of the present disclosure 
as defined by the appended claims and their equivalents. 
What is claimed is: 
1. An electronic device comprising: 
a communication circuit configured to communicate with 

an external device; 
a processor configured to control the communication 

circuit, 
wherein the communication circuit comprises: 

a coil antenna including a first coil of a loop type that 
rotates with a first number of rotation times in a first 
direction, and 

a second coil of a loop type that is extended from the 
first coil, configured to rotate with a second number 
of rotation times in a second direction, and spaced 
from the first coil by a specific distance; and 

an antenna control circuit electrically connected with the 
coil antenna and configured to transmit or receive a 
signal with the coil antenna. 

2. The electronic device of claim 1, 
wherein the first coil and the second coil are arranged on 

a same surface, and 
wherein the second coil is configured to form a loop, 

which is smaller than a loop formed by the first coil, in 
the loop formed by the first coil. 

3. The electronic device of claim 1, wherein the second 
direction is same as the first direction. 

4. The electronic device of claim 1, wherein the second 
number of rotation times is same as the first number of 
rotation times. 

5. The electronic device of claim 1, wherein the first coil 
and the second coil are arranged to face each other on 
different surfaces. 
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6. The electronic device of claim 5, 
wherein the first coil is arranged at the front surface of the 

electronic device, and 
wherein the second coil is arranged at the rear Surface of 

the electronic device. 
7. The electronic device of claim 5, wherein the second 

direction is different from the first direction. 
8. The electronic device of claim 1, wherein the commu 

nication circuit further comprises a metallic antenna con 
nected with opposite ends of the first coil, which is divided 
into two parts, and configured to form a loop together with 
the first coil. 

9. The electronic device of claim 8, 
wherein the metallic antenna is a multiple band antenna, 

and 
wherein the communication circuit further comprises an 
RF circuit to communicate with an external device 
through the metallic antenna. 

10. The electronic device of claim 9, wherein the com 
munication circuit further comprises: 

a first switch placed between the second coil and the 
antenna control circuit and configured to Switch a 
signal between the second looped coil and the antenna 
control circuit; and 

a second Switch placed between the metallic antenna and 
the RF circuit and configured to Switch a signal 
between the metallic antenna and the RF circuit. 

11. The electronic device of claim 9, wherein the com 
munication circuit further comprises: 

a third filter placed between the second coil and the 
antenna control circuit and configured to filter a signal 
between the second coil and the antenna control circuit; 
and 

a fourth filter between the metallic antenna and the RF 
circuit and configured to filter a signal that between the 
metallic antenna and the RF circuit. 

12. The electronic device of claim 1, wherein the coil 
antenna is configured to communicate with the external 
device in near field communication (NFC) under control of 
the antenna control circuit. 

13. The electronic device of claim 1, wherein the coil 
antenna further comprises: 

a first connection part connected with an end of the first 
coil; and 

a second connection part connected with an end of the 
second coil, 

wherein the antenna control circuit is configured to trans 
mit and receive a signal with the coil antenna through 
the first connection part or the second connection part. 

14. The electronic device of claim 13, wherein the com 
munication circuit further comprises: 

a signal processing circuit configured to: 
process a signal received from the antenna control 

circuit, and 
Supply a signal to the coil antenna through the first 

connection part or the second connection part. 
15. The electronic device of claim 14, wherein the signal 

processing circuit comprises: 
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a filter circuit configured to filter a portion of a frequency 
band of a signal received from the antenna control 
circuit; and 

a frequency control circuit configured to modify a reso 
nance frequency of a signal received from the filter. 

16. An antenna structure comprising: 
at least one printed circuit board; and 
a coil antenna arranged on the at least one printed circuit 

board, 
wherein the coil antenna comprises: 

a first coil of a loop type configured to rotate with a first 
number of rotation times in a first direction; and 

a second coil of a loop type extended from the first coil, 
configured to rotate with a second number of rotation 
times in a second direction, and spaced from the first 
coil by a specific distance. 

17. The antenna structure of claim 16, 
wherein the first coil and the second coil are arranged on 

the same printed circuit board, and 
wherein the second coil is configured to form a loop, 

which is smaller than a loop formed by the first coil, in 
the loop formed by the first coil. 

18. The antenna structure of claim 17, wherein the second 
direction is same as the first direction. 

19. The antenna structure of claim 16, wherein the first 
coil and the second coil are arranged to face each other on 
different printed circuit boards. 

20. An electronic device comprising: 
a housing including a first surface toward a first direction 

and a second Surface toward a second direction that is 
opposite to the first direction; 

at least one communication circuit included in the hous 
ing: 

a wireless charging circuit included in the housing: 
a printed circuit board included in the housing and con 

figured to have a surface parallel with the first surface 
or the second Surface; 

a first coil having a first diameter in view of the top of the 
second Surface and including at least one turn; 

a second coil configured to have a second diameter, which 
is smaller than the first diameter, in view of the top of 
the second surface, arranged in an interior Surrounded 
by the turns of the first coil, and configured to include 
at least one turn; and 

a third coil configured to have a third diameter, which is 
smaller than the second diameter, in view of the top of 
the second surface, arranged in an interior Surrounded 
by the turns of the second coil, and configured to 
include at least one turn, 

wherein the first coil, the second coil, and the third coil are 
arranged in or adjacent to the printed circuit board, 

wherein the first coil and the third coil are electrically 
connected with the communication circuit, and 

wherein the second coil is electrically connected with the 
wireless charging circuit. 
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