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【DESCRIPTION】 

【Title of Invention】 

FOLDABLE ELECTRONIC DEVICE COMPRISING NFC ANTENNA 

 

【Technical Field】 5 

[1] The disclosure relates to a foldable electronic device including a near field 

communication (NFC) antenna. 

 

【Background Art】 

[2] Electronic devices may not only make payments through NFC antennas, but 10 

may also be combined with various applications to provide users with a variety of 

experiences. 

[3] The above information may be provided as a related art for the purpose of 

aiding understanding of the disclosure.  No claim or determination is made as to 

whether any of the foregoing may be applied as a prior art related to the disclosure. 15 

 

【Disclosure of Invention】 

【Technical Problem】 

[4] An NFC antenna may be located, for example, corresponding to the center 

of the rear surface of the electronic device.  When a user wants to use a payment 20 

service, the user may experience in the inconvenience of having to pay while taking 

his or her hands off from the electronic device or having to use the electronic device 

while holding the edges of the electronic device at the time of making a payment.  In 

the case of a foldable electronic device, it may be difficult to make a payment 

smoothly due to the location of the NFC antenna as well as the folding characteristic 25 

of the foldable electronic device itself. 

[5] Embodiments of the disclosure provide a foldable electronic device including 

an NFC antenna to improve usability.  Various embodiments of the disclosure are 

provided to solve or at least alleviate the above-mentioned problems. 

[6] The technical problems to be addressed by the disclosure are not limited to 30 

those described above, and other technical problems, which are not described above, 

will be understood by a person ordinarily skilled in the related art, to which this 

disclosure belongs. 

 

【Solution to Problem】 35 
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[7] The present invention is defined by the appended set of claims. Further 

disclosure lying outside the scope of the claims is introduced for illustrative and 

comparative purpose. 

[8] According to an exemplary embodiment of the disclosure, a foldable 

electronic device is provided.  The foldable electronic device includes a foldable 5 

housing, a first metal, a second metal, a first ground area, a second ground area, a 

wireless communication circuit, a first electrical path, a second electrical path, a third 

electrical path, a fourth electrical path, and a fifth electrical path.  The foldable 

housing includes a first housing, a second housing, and a hinge portion 

interconnecting the first housing and the second housing.  The first metal is included 10 

in a first side that provides at least a portion of the side surface of the first housing.  

The second metal is included in a second side that provides at least a portion of the 

side surface of the second housing.  When the foldable electronic device is in the 

folded state, the first metal and the second metal are aligned with and overlap each 

other.  The first ground area is located in the first housing.  The first ground area is 15 

physically spaced apart from the first metal.  The second ground area is located in 

the second housing.  The second ground area is physically spaced apart from the 

second metal.  The wireless communication circuit is accommodated in the first 

housing.  The first electrical path electrically interconnects the first metal and the 

wireless communication circuit.  The second electrical path electrically 20 

interconnects the second metal and the wireless communication circuit.  The second 

electrical path is disposed across the hinge portion.  The third electrical path 

electrically interconnects the first metal and the first ground area.  The fourth 

electrical path electrically interconnects the second metal and the second ground area.  

The fifth electrical path electrically interconnects the first ground area and the second 25 

ground area.  The fifth electrical path is disposed across the hinge portion. 

[9] According to an exemplary embodiment of the disclosure, a foldable 

electronic device is provided.  The foldable electronic device includes a foldable 

housing, a first metal, a second metal, a first ground area, a second ground area, a first 

non-ground area, a second non-ground area, a wireless communication circuit, a first 30 

electrical path, a second electrical path, a third electrical path, a fourth electrical path, 

and a fifth electrical path.  The foldable housing includes a first housing, a second 

housing, and a hinge portion interconnecting the first housing and the second housing.  

The first metal is included in a first side that provides at least a portion of the side 

surface of the first housing.  The second metal is included in a second side that 35 
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provides at least a portion of the side surface of the second housing.  When the 

foldable electronic device is in the folded state, the first metal and the second metal 

are aligned with and overlap each other.  The first ground area is located in the first 

housing.  The first ground area is physically spaced apart from the first metal.  The 

second ground area is located in the second housing.  The first non-ground area is 5 

located between the first metal and the first ground area.  The second non-ground 

area is located between the second metal and the second ground area.  When the 

foldable electronic device in the folded state, the first non-ground area and the second 

non-ground overlap each other.  The second ground area is physically spaced apart 

from the second metal.  The wireless communication circuit may be accommodated 10 

in the first housing and is configured to process an NFC signal.  The first electrical 

path electrically interconnects the first metal and the wireless communication circuit.  

The second electrical path electrically interconnects the second metal and the wireless 

communication circuit.  The second electrical path is disposed across the hinge 

portion.  The third electrical path electrically interconnects the first metal and the 15 

first ground area.  The fourth electrical path electrically interconnects the second 

metal and the second ground area.  The fifth electrical path electrically interconnects 

the first ground area and the second ground area.  The fifth electrical path is disposed 

across the hinge portion.  The wireless communication circuit is configured to 

provide a positive voltage (i.e. +voltage) through the first electrical path and a 20 

negative voltage (i.e. –voltage) through the second electrical path. 

[10] According to an exemplary embodiment of the disclosure, a foldable 

electronic device is provided.  The foldable electronic device includes a first metal, 

a second metal, a hinge portion, and a wireless communication circuit.  The first 

metal is included in a first side surface member of a first housing.  The second metal 25 

is included in a second side surface member of a second housing.  The hinge portion 

rotatably interconnects the first housing and the second housing.  The wireless 

communication circuit is configured to transmit and/or receive a signal in the NFC 

band via the first metal and the second metal.  When the foldable electronic device 

is in a folded state, the first metal and the second metal are aligned with each other.  30 

When the foldable electronic device is in the folded state, at the time of feeding from 

the wireless communication circuit, the direction in which the current flows on the 

first metal and the direction in which the current flows on the second metal are the 

same. 

 35 
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【Advantageous Effects of Invention】 

[11] A foldable electronic device including an NFC antenna according to 

exemplary embodiments of the disclosure secures and/or expands a magnetic field 

distribution in the NFC band by reducing the limitation of the grip position of a user’s 

hand, thereby improving usability for an NFC service and/or improve user experience. 5 

[12] In addition, effects that may be obtained or predicted by various 

embodiments of the disclosure will be directly or implicitly disclosed in the detailed 

description of the embodiments of the disclosure. 

 

【Brief Description of Drawings】 10 

[13] The above and other aspects, features, and advantages of specific 

embodiments of the disclosure will become more apparent from the following detailed 

description taken in conjunction with the accompanying drawings. 

[14] FIG. 1 is a block diagram of an electronic device according to an embodiment 

of the disclosure in a network environment. 15 

[15] FIG. 2 is a view illustrating appearances of the foldable electronic device 

according to an embodiment of the disclosure in an unfolded state. 

[16] FIG. 3 is a view illustrating appearances of the foldable electronic device 

according to an embodiment of the disclosure in a folded state. 

[17] FIG. 4 is a cross-sectional view of the foldable electronic device according 20 

to an embodiment of the disclosure taken along line D-D’ in FIG. 2. 

[18] FIG. 5 is a view illustrating a foldable electronic device according to an 

embodiment of the disclosure in an unfolded state. 

[19] FIG. 6 is a view illustrating a foldable electronic device according to an 

embodiment of the disclosure in an unfolded state. 25 

[20] FIG. 7 is a circuit diagram of a first exemplary antenna structure included in 

a foldable electronic device according to an embodiment of the disclosure. 

[21] FIG. 8 is a diagram illustrating a current distribution when a foldable 

electronic device is in the folded state. 

[22] FIG. 9 is a view illustrating a foldable electronic device according to an 30 

embodiment of the disclosure in the unfolded state. 

[23] FIG. 10 is a view illustrating a foldable electronic device according to an 

embodiment of the disclosure in the unfolded state. 

[24] FIG. 11 is a view illustrating a foldable electronic device according to an 

embodiment of the disclosure in the unfolded state. 35 
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[25] FIG. 12 is a view illustrating a foldable electronic device according to an 

embodiment of the disclosure in the unfolded state. 

[26] FIG. 13 is a view illustrating a foldable electronic device according to an 

embodiment of the disclosure in the unfolded state. 

[27] FIG. 14 is a view illustrating a heat map illustrating a magnetic field 5 

distribution at the time of feeding when a foldable electronic device according to an 

embodiment of the disclosure is in the folded state of, a heat map illustrating a 

magnetic field distribution at the time of feeding when a foldable electronic device of 

a first comparative example is in the folded state, and a heat map illustrating a 

magnetic field distribution at the time of feeding when a foldable electronic device of 10 

a second comparative example is in the folded state. 

[28] FIG. 15 is a circuit diagram of an antenna structure included in a foldable 

electronic device according to an embodiment of the disclosure. 

[29] FIG. 16 is a view illustrating heat maps illustrating a magnetic field 

distribution at the time of feeding when a foldable electronic device according to an 15 

embodiment of the disclosure is in the folded state, heat maps illustrating a magnetic 

field distribution at the time of feeding when a foldable electronic device of a third 

comparative example is in the folded state, and heat maps illustrating a magnetic field 

distribution at the time of feeding when a foldable electronic device of a fourth 

comparative example is in the folded state. 20 

[30] FIG. 17 is a circuit diagram of an antenna structure according to an 

embodiment of the disclosure and a circuit diagram of an antenna structure of the third 

comparative example. 

[31] FIG. 18 is a view illustrating a foldable electronic device according to an 

embodiment of the disclosure in the unfolded state. 25 

[32] FIG. 19 is a view illustrating a foldable electronic device according to an 

embodiment of the disclosure in the unfolded state. 

[33] FIG. 20 is a view illustrating a foldable electronic device according to an 

embodiment of the disclosure in the unfolded state. 

[34] FIG. 21 is a view illustrating a foldable electronic device according to an 30 

embodiment of the disclosure in the unfolded state. 

[35] FIG. 22 is a view illustrating a foldable electronic device according to an 

embodiment of the disclosure in the unfolded state. 

[36] FIG. 23 is a view illustrating a foldable electronic device according to an 

embodiment of the disclosure in the unfolded state. 35 
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[37] FIG. 24 is a view illustrates a heat map showing a magnetic field distribution 

at the time of feeding when the foldable electronic device of FIG. 23 according to an 

embodiment of the disclosure is in the folded state, and heat maps showing magnetic 

field distributions at the time of feeding when foldable electronic devices of the 

comparative examples are in the folded states. 5 

[38] FIG. 25 is a view illustrating a flexible printed circuit board according to 

various embodiments of the disclosure. 

[39] FIG. 26 is a view illustrating a foldable electronic device according to an 

embodiment of the disclosure in the unfolded state. 

[40] FIG. 27 is a view illustrating a foldable electronic device according to an 10 

embodiment of the disclosure in the unfolded state. 

[41] FIG. 28 is a view illustrating a foldable electronic device according to an 

embodiment of the disclosure in the unfolded state. 

[42] FIG. 29 is a view illustrating a foldable electronic device according to an 

embodiment of the disclosure in the unfolded state. 15 

[43] FIG. 30 is a view illustrating a foldable electronic device according to an 

embodiment of the disclosure in the unfolded state. 

[44] FIG. 31 is a view illustrating a foldable electronic device according to an 

embodiment of the disclosure in the unfolded state. 

[45] FIG. 32 is a view illustrating a multi-foldable electronic device according to 20 

an embodiment of the disclosure in the unfolded state. 

[46] FIG. 33 is a perspective view of a multi-foldable electronic device according 

to an embodiment of the disclosure in the folded state. 

[47] FIG. 34 is a view illustrating a multi-foldable electronic device according to 

an embodiment of the disclosure in the unfolded state. 25 

[48] FIG. 35 is a view illustrating a multi-foldable electronic device according to 

an embodiment of the disclosure in the unfolded state. 

[49] FIG. 36 is a view illustrating a multi-foldable electronic device according to 

an embodiment of the disclosure in the unfolded state. 

[50] FIG. 37 is a view illustrating a multi-foldable electronic device according to 30 

an embodiment of the disclosure in the unfolded state. 

[51] FIG. 38 is a view illustrating a multi-foldable electronic device according to 

an embodiment of the disclosure in the unfolded state. 

[52] FIG. 39 is a view illustrating a multi-foldable electronic device according to 

an embodiment of the disclosure in the unfolded state. 35 
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[53] FIG. 40 is a view illustrating a multi-foldable electronic device according to 

an embodiment of the disclosure in the unfolded state. 

[54] FIG. 41 is a view illustrating a multi-foldable electronic device according to 

an embodiment of the disclosure in the unfolded state. 

[55] FIG. 42 is a perspective view of a multi-foldable electronic device according 5 

to an embodiment of the disclosure in the folded state. 

[56] FIG. 43 is a view illustrating a multi-foldable electronic device according to 

an embodiment of the disclosure in the unfolded state. 

[57] FIG. 44 is a view illustrating a multi-foldable electronic device according to 

an embodiment of the disclosure in the unfolded state. 10 

[58] FIG. 45 is a view illustrating a multi-foldable electronic device according to 

an embodiment of the disclosure in the unfolded state. 

[59] FIG. 46 is a view illustrating a multi-foldable electronic device according to 

an embodiment of the disclosure in the unfolded state. 

[60] FIG. 47 is a view illustrating a multi-foldable electronic device according to 15 

an embodiment of the disclosure in the unfolded state. 

[61] FIG. 48 is a view illustrating a multi-foldable electronic device according to 

an embodiment of the disclosure in the unfolded state. 

[62] FIG. 49 is a view illustrating a multi-foldable electronic device according to 

an embodiment of the disclosure in the unfolded state. 20 

 

【Mode for the Invention】 

[63] Hereinafter, various example embodiments of the disclosure disclosed herein 

will be described in greater detail with reference to the accompanying drawings. 

[64] FIG. 1 is a block diagram of an electronic device 101 in a network 25 

environment 100 according to an embodiment of the disclosure.  

[65] Referring to FIG. 1, the electronic device 101 in the network environment 

100 may communicate with an external electronic device 102 via a first network 198 

(e.g., a short-range wireless communication network), or at least one of an external 

electronic device 104 or a server 108 via a second network 199 (e.g., a long-range 30 

wireless communication network). The electronic device 101 may communicate with 

the external electronic device 104 via the server 108. The electronic device 101 may 

include a processor 120, memory 130, an input module 150, a sound output module 

155, a display module 160, an audio module 170, a sensor module 176, an interface 

177, a connecting terminal 178, a haptic module 179, a camera module 180, a power 35 
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management module 188, a battery 189, a communication module 190, a subscriber 

identification module (SIM) 196, and/or an antenna module 197. In various 

embodiments of the disclosure, at least one (e.g., the connection terminal 178) of the 

components may be omitted from the electronic device 101, or one or more other 

components may be added in the electronic device 101. In various embodiments of 5 

the disclosure, some of the components may be implemented as single integrated 

circuitry. For example, the sensor module 176, the camera module 180, or the antenna 

module 197 may be implemented as embedded in single component (e.g., the display 

module 160).  

[66] The processor 120 may execute, for example, software (e.g., a program 140) 10 

to control at least one other component (e.g., a hardware or software component) of 

the electronic device 101 coupled with the processor 120, and may perform various 

data processing or computation. As at least part of the data processing or computation, 

the processor 120 may load a command or data received from another component 

(e.g., the sensor module 176 or the communication module 190) in a volatile memory 15 

132, process the command or the data stored in the volatile memory 132, and store 

resulting data in a non-volatile memory 134. The processor 120 may include a main 

processor 121 (e.g., a central processing unit (CPU) or an application processor (AP)), 

or an auxiliary processor 123 (e.g., a graphics processing unit (GPU), a neural 

processing unit (NPU), an image signal processor (ISP), a sensor hub processor, or a 20 

communication processor (CP)) that is operable independently from, or in conjunction 

with, the main processor 121. Additionally or alternatively, the auxiliary processor 

123 may be adapted to consume less power than the main processor 121, or to be 

specific to a specified function. The auxiliary processor 123 may be implemented as 

separate from, or as part of the main processor 121. 25 

[67] The auxiliary processor 123 may control, for example, at least some of 

functions or states related to at least one component (e.g., the display module 160, the 

sensor module 176, or the communication module 190) among the components of the 

electronic device 101, instead of the main processor 121 while the main processor 121 

is in an inactive (e.g., a sleep) state, or together with the main processor 121 while the 30 

main processor 121 is in an active state (e.g., executing an application). The auxiliary 

processor 123 (e.g., an ISP or a CP) may be implemented as part of another component 

(e.g., the camera module 180 or the communication module 190) functionally related 

to the auxiliary processor 123. According to an embodiment of the disclosure, the 

auxiliary processor 123 (e.g., a neural network processing device) may include a 35 
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hardware structure specified for processing an artificial intelligence model. The 

artificial intelligence model may be created through machine learning. Such learning 

may be performed, for example, in the electronic device 101 itself on which the 

artificial intelligence model is performed, or may be performed through a separate 

server (e.g., the server 108). The learning algorithms may include, for example, 5 

supervised learning, unsupervised learning, semi-supervised learning, or 

reinforcement learning, but is not limited thereto. The artificial intelligence model 

may include a plurality of artificial neural network layers. The artificial neural 

network may be any of a deep neural network (DNN), a convolutional neural network 

(CNN), a recurrent neural network (RNN), a restricted Boltzmann machine (RBM), a 10 

deep belief network (DBN), a bidirectional recurrent DNN (BRDNN), a deep Q-

network, or a combination of two or more of the above-mentioned networks, but is 

not limited the above-mentioned examples. In addition to the hardware structure, the 

artificial intelligence model may additionally or alternatively include a software 

structure.     15 

[68] The memory 130 may store various data used by at least one component (e.g., 

the processor 120 or the sensor module 176) of the electronic device 101. The various 

data may include, for example, software (e.g., the program 140) and input data or 

output data for a command related thereto. The memory 130 may include the volatile 

memory 132 and/or the non-volatile memory 134.  20 

[69] The program 140 may be stored in the memory 130 as software, and may 

include, for example, an operating system (OS) 142, middleware 144, and/or an 

application 146.   

[70] The input module 150 may receive a command or data to be used by another 

component (e.g., the processor 120) of the electronic device 101, from the outside 25 

(e.g., a user) of the electronic device 101. The input module 150 may include, for 

example, a microphone, a mouse, a keyboard, a key (e.g., a button), or a digital pen 

(e.g., a stylus pen). 

[71] The sound output module 155 may output sound signals to the outside of the 

electronic device 101. The sound output module 155 may include, for example, a 30 

speaker or a receiver. The speaker may be used for general purposes, such as playing 

multimedia or playing record, and the receiver may be used for incoming calls. The 

receiver may be implemented as separate from, or as part of the speaker. 

[72] The display module 160 may visually provide information to the outside 

(e.g., a user) of the electronic device 101. The display module 160 may include, for 35 
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example, a display, a hologram device, or a projector and control circuitry to control 

a corresponding one of the display, hologram device, and projector. The display 

module 160 may include touch circuitry (e.g., a touch sensor) adapted to detect a 

touch, or sensor circuitry (e.g., a pressure sensor) adapted to measure the intensity of 

force incurred by the touch. 5 

[73] The audio module 170 may convert a sound into an electrical signal and vice 

versa. The audio module 170 may obtain the sound via the input module 150, or output 

the sound via the sound output module 155 or a headphone of an external electronic 

device (e.g., the external electronic device 102) directly (e.g., wiredly) or wirelessly 

coupled with the electronic device 101. 10 

[74] The sensor module 176 may detect an operational state (e.g., power or 

temperature) of the electronic device 101 or an environmental state (e.g., a state of a 

user) external to the electronic device 101, and then generate an electrical signal or 

data value corresponding to the detected state. The sensor module 176 may include, 

for example, a gesture sensor, a gyro sensor, an atmospheric pressure sensor, a 15 

magnetic sensor, an acceleration sensor, a grip sensor, a proximity sensor, a color 

sensor, an infrared (IR) sensor, a biometric sensor, a temperature sensor, a humidity 

sensor, or an illuminance sensor. 

[75] The interface 177 may support one or more specified protocols to be used for 

the electronic device 101 to be coupled with the external electronic device (e.g., the 20 

external electronic device 102) directly (e.g., wiredly) or wirelessly. The interface 177 

may include, for example, a high-definition multimedia interface (HDMI), a universal 

serial bus (USB) interface, a secure digital (SD) card interface, and/or an audio 

interface. 

[76] The connecting terminal 178 may include a connector via which the 25 

electronic device 101 may be physically connected with the external electronic device 

(e.g., the external electronic device 102).  The connecting terminal 178 may include, 

for example, an HDMI connector, a USB connector, an SD card connector, and/or an 

audio connector (e.g., a headphone connector). 

[77] The haptic module 179 may convert an electrical signal into a mechanical 30 

stimulus (e.g., a vibration or a movement) or electrical stimulus which may be 

recognized by a user via his tactile sensation or kinesthetic sensation. The haptic 

module 179 may include, for example, a motor, a piezoelectric element, or an electric 

stimulator. 
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[78] The camera module 180 may capture a still image or moving images. The 

camera module 180 may include one or more lenses, image sensors, ISPs, or flashes. 

[79] The power management module 188 may manage power supplied to or 

consumed by the electronic device 101. The power management module 188 may be 

implemented as at least part of, for example, a power management integrated circuit 5 

(PMIC). 

[80] The battery 189 may supply power to at least one component of the electronic 

device 101. The battery 189 may include, for example, a primary cell which is not 

rechargeable, a secondary cell which is rechargeable, and/or a fuel cell. 

[81] The communication module 190 may support establishing a direct (e.g., 10 

wired) communication channel or a wireless communication channel between the 

electronic device 101 and the external electronic device (e.g., the external electronic 

device 102, the external electronic device 104, or the server 108) and performing 

communication via the established communication channel. The communication 

module 190 may include one or more CPs that are operable independently from the 15 

processor 120 (e.g., the AP) and supports a direct (e.g., wired) communication or a 

wireless communication. The communication module 190 may include a wireless 

communication module 192 (e.g., a cellular communication module, a short-range 

wireless communication module, or a global navigation satellite system (GNSS) 

communication module) or a wired communication module 194 (e.g., a local area 20 

network (LAN) communication module or a power line communication (PLC) 

module). A corresponding one of these communication modules may communicate 

with the external electronic device via the first network 198 (e.g., a short-range 

communication network, such as BLUETOOTH, wireless-fidelity (Wi-Fi) direct, or 

IR data association (IrDA)) or the second network 199 (e.g., a long-range 25 

communication network, such as a legacy cellular network, a 5th generation (5G) 

network, a next generation communication network, the Internet, or a computer 

network (e.g., LAN or wide area network (WAN)). These various types of 

communication modules may be implemented as a single component (e.g., a single 

chip), or may be implemented as multi components (e.g., multi chips) separate from 30 

each other. The wireless communication module 192 may identify and authenticate 

the electronic device 101 in a communication network, such as the first network 198 

or the second network 199, using subscriber information (e.g., international mobile 

subscriber identity (IMSI)) stored in the SIM 196.  
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[82] The wireless communication module 192 may support a 5G network, after a 

4th generation (4G) network, and next-generation communication technology, e.g., 

new radio (NR) access technology. The NR access technology may support high-

speed transmission of high-capacity data (i.e., enhanced mobile broadband (eMBB)), 

minimization of terminal power and connection of multiple terminals (massive 5 

machine type communications (mMTC)), or high reliability and low latency (ultra-

reliable and low-latency communications (URLLC)). The wireless communication 

module 192 may support a high-frequency band (e.g., a mmWave band) to achieve, 

for example, a high data transmission rate. The wireless communication module 192 

may support various technologies for securing performance in a high-frequency band, 10 

such as beamforming, massive multiple-input and multiple-output (MIMO), full-

dimensional MIMO (FD-MIMO), array antenna, analog beam-forming, or large-scale 

antenna. The wireless communication module 192 may support various requirements 

specified in the electronic device 101, an external electronic device (e.g., external the 

electronic device 104), or a network system (e.g., the second network 199). According 15 

to an embodiment of the disclosure, the wireless communication module 192 may 

support a peak data rate for implementing eMBB (e.g., 20Gbps or more), loss 

coverage for implementing mMTC (e.g., 164dB or less), or U-plane latency for 

realizing URLLC (e.g., 0.5ms or less for each of downlink (DL) and uplink (UL) or 

1ms or less for round trip). 20 

[83] The antenna module 197 may transmit or receive a signal or power to or from 

the outside (e.g., the external electronic device) of the electronic device 101. The 

antenna module 197 may include an antenna including a radiating element including 

a conductive material or a conductive pattern formed in or on a substrate (e.g., a 

printed circuit board (PCB)). The antenna module 197 may include a plurality of 25 

antennas (e.g., an antenna array). In such a case, at least one antenna appropriate for 

a communication scheme used in the communication network, such as the first 

network 198 or the second network 199, may be selected, for example, by the 

communication module 190 (e.g., the wireless communication module 192) from the 

plurality of antennas. The signal or the power may then be transmitted or received 30 

between the communication module 190 and the external electronic device via the 

selected at least one antenna. Another component (e.g., a radio frequency integrated 

circuit (RFIC)) other than the radiating element may be additionally formed as part of 

the antenna module 197. 
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[84] According to various embodiments of the disclosure, the antenna module 197 

may form a mmWave antenna module. According to an embodiment of the disclosure, 

the mmWave antenna module may include a PCB, an RFIC that is disposed on or 

adjacent to a first surface (e.g., the bottom surface) of the PCB and is capable of 

supporting a predetermined high-frequency band (e.g., a mmWave band), and a 5 

plurality of antennas (e.g., array antennas) that is disposed on or adjacent to a second 

surface (e.g., the top surface or the side surface) of the PCB and is capable of 

transmitting or receiving a signal of the predetermined high-frequency band. 

[85] At least some of the above-described components may be coupled mutually 

and communicate signals (e.g., commands or data) therebetween via an inter-10 

peripheral communication scheme (e.g., a bus, general purpose input and output 

(GPIO), serial peripheral interface (SPI), or mobile industry processor interface 

(MIPI)). 

[86] Commands or data may be transmitted or received between the electronic 

device 101 and the external electronic device 104 via the server 108 coupled with the 15 

second network 199. Each of the external electronic devices 102 or 104 may be a 

device of a same type as, or a different type, from the electronic device 101. All or 

some of operations to be executed at the electronic device 101 may be executed at one 

or more of the external electronic devices 102, 104, or 108. For example, if the 

electronic device 101 should perform a function or a service automatically, or in 20 

response to a request from a user or another device, the electronic device 101, instead 

of, or in addition to, executing the function or the service, may request the one or more 

external electronic devices to perform at least part of the function or the service. The 

one or more external electronic devices receiving the request may perform the at least 

part of the function or the service requested, or an additional function or an additional 25 

service related to the request, and transfer an outcome of the performing to the 

electronic device 101. The electronic device 101 may provide the outcome, with or 

without further processing of the outcome, as at least part of a reply to the request. To 

that end, a cloud computing, distributed computing, mobile edge computing (MEC), 

or client-server computing technology may be used, for example. The electronic 30 

device 101 may provide an ultra-low delay service using, for example, distributed 

computing or MEC. In another embodiment of the disclosure, the external electronic 

device 104 may include an internet of things (IoT) device. The server 108 may be an 

intelligent server using machine learning and/or neural networks. According to an 

embodiment of the disclosure, the external electronic device 104 or the server 108 35 
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may be included in the second network 199. The electronic device 101 may be applied 

to an intelligent service (e.g., smart home, smart city, smart car, or healthcare) based 

on 5G communication technology or IoT-related technology. 

[87] An electronic device according to an embodiment of the disclosure may be 

one of various types of electronic devices. The electronic devices may include a 5 

portable communication device (e.g., a smartphone), a computer device, a portable 

multimedia device, a portable medical device, a camera, a wearable device, or a home 

appliance. However, the electronic device is not limited to any of those described 

above. 

[88] Various embodiments of the disclosure and the terms used herein are not 10 

intended to limit the technological features set forth herein to particular embodiments 

and include various changes, equivalents, or replacements for a corresponding 

embodiment. With regard to the description of the drawings, similar reference 

numerals may be used to refer to similar or related elements. It is to be understood 

that a singular form of a noun corresponding to an item may include one or more of 15 

the things, unless the relevant context clearly indicates otherwise. As used herein, each 

of such phrases as “A or B,” “at least one of A and B,” “at least one of A or B,” “A, 

B, or C,” “at least one of A, B, and C,” and “at least one of A, B, or C,” may include 

any one of, or all possible combinations of the items enumerated together in a 

corresponding one of the phrases. As used herein, such terms as “1st” and “2nd,” or 20 

“first” and “second” may be used to simply distinguish a corresponding component 

from another, and does not limit the components in other aspect (e.g., importance or 

order). If an element (e.g., a first element) is referred to, with or without the term 

“operatively” or “communicatively,” as “coupled with,” “coupled to,” “connected with,” 

or “connected to” another element (e.g., a second element), the element may be 25 

coupled with the other element directly (e.g., wiredly), wirelessly, or via a third 

element. 

[89] The term “module” may include a unit implemented in hardware, software, 

or firmware, or any combination thereof, and may interchangeably be used with other 

terms, for example, “logic,” “logic block,” “part,” or “circuitry”. A module may be a 30 

single integral component, or a minimum unit or part thereof, adapted to perform one 

or more functions. For example, according to an embodiment of the disclosure, the 

module may be implemented in a form of an application-specific integrated circuit 

(ASIC).  
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[90] Various embodiments as set forth herein may be implemented as software 

(e.g., the program 140) including one or more instructions that are stored in a storage 

medium (e.g., an internal memory 136 or an external memory 138) that is readable by 

a machine (e.g., the electronic device 101). For example, a processor (e.g., the 

processor 120) of the machine (e.g., the electronic device 101) may invoke at least 5 

one of the one or more instructions stored in the storage medium, and execute it, with 

or without using one or more other components under the control of the processor. 

This allows the machine to be operated to perform at least one function according to 

the at least one instruction invoked. The one or more instructions may include a code 

generated by a compiler or a code executable by an interpreter. The machine-readable 10 

storage medium may be provided in the form of a non-transitory storage medium. 

Wherein, the term “non-transitory” simply means that the storage medium is a 

tangible device, and does not include a signal (e.g., an electromagnetic wave), but this 

term does not differentiate between where data is semi-permanently stored in the 

storage medium and where the data is temporarily stored in the storage medium. 15 

[91] A method according to an embodiment of the disclosure may be included and 

provided in a computer program product. The computer program product may be 

traded as a product between a seller and a buyer. The computer program product may 

be distributed in the form of a machine-readable storage medium (e.g., compact disc 

read only memory (CD-ROM)), or be distributed (e.g., downloaded or uploaded) 20 

online via an application store (e.g., PLAYSTORETM), or between two user devices 

(e.g., smart phones) directly. If distributed online, at least part of the computer 

program product may be temporarily generated or at least temporarily stored in the 

machine-readable storage medium, such as memory of the manufacturer's server, a 

server of the application store, or a relay server. 25 

[92] Each component (e.g., a module or a program) of the above-described 

components may include a single entity or multiple entities. One or more of the above-

described components may be omitted, or one or more other components may be 

added. Alternatively or additionally, a plurality of components (e.g., modules or 

programs) may be integrated into a single component. In such a case, the integrated 30 

component may perform one or more functions of each of the plurality of components 

in the same or similar manner as they are performed by a corresponding one of the 

plurality of components before the integration. Operations performed by the module, 

the program, or another component may be carried out sequentially, in parallel, 
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repeatedly, or heuristically, or one or more of the operations may be executed in a 

different order or omitted, or one or more other operations may be added. 

[93] FIG. 2 is a diagram illustrating appearances of the foldable electronic device 

2 in an unfolded state (or a flat state) according to an embodiment of the disclosure.  

FIG. 3 is a view illustrating appearances of the foldable electronic device 2 according 5 

to an embodiment of the disclosure in a folded state (or a folding state).  FIG. 4 is a 

cross-sectional view of the foldable electronic device 2 according to an embodiment 

of the disclosure taken along line D-D’ in FIG. 2.  FIG. 5 is a view illustrating the 

foldable electronic device 2 according to an embodiment of the disclosure in an 

unfolded state. 10 

[94] Referring to FIGS. 2, 3, 4, and 5, the foldable electronic device 2 may include 

a foldable housing 20, a first display module (e.g., a flexible display module or a 

foldable display module) 25, a second display module 26, a first camera module 301, 

a second camera module 302, a third camera module 303, a fourth camera module 

304, a fifth camera module 305, a light-emitting module 306, a sensor module 307, a 15 

first audio input module (not separately illustrated), a second audio input module (not 

separately illustrated), a third audio input module (not separately illustrated), a fourth 

audio input module (not separately illustrated), a first audio output module (not 

separately illustrated), a second audio output module (not separately illustrated), a 

third audio output module (not separately illustrated), a key input module, a first 20 

connection terminal 311, and/or a second connection terminal 312. 

[95] According to an embodiment, the foldable housing 20 may include a first 

housing (or, a first housing portion or a first housing structure) 21, a second housing 

(or, a second housing portion or a second housing structure) 22, a hinge housing 23, 

and/or a hinge portion 24.  The first housing 21 and the second housing 22 may be 25 

connected through the hinge portion 24 and may be mutually rotatable with respect to 

the hinge portion 24.  The hinge portion 24 may include one or more hinge modules 

(or hinge assemblies) (e.g., the first hinge module 241, the second hinge module 242, 

and/or the third hinge module 243 in FIG. 3). 

[96] According to an embodiment, the first display module 25 may include a 30 

display area 250.  The display area 250 may include a first display area 251, a second 

display area 252, and a third display area 253 interconnecting the first display area 

251 and the second display area 252 (or between the first display area 251 and the 

second display area 252).  A first screen area (or a first active area) capable of 

displaying an image may be provided through the first display area 251.  A second 35 
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screen area (or a second active area) capable of displaying an image may be provided 

through the second display area 252.  A third screen area (or a third active area) 

capable of displaying an image may be provided through the third display area 253. 

[97] According to an embodiment, the first display area 251 may be located 

corresponding to the first housing 21.  The second display area 252 may be located 5 

corresponding to the second housing 22, The third display area 253 may be located 

corresponding to the hinge portion 24.  The first display area 251 may be disposed 

in the first housing 21, and the shape of the first display area 251 may be maintained 

by being support by the first housing 21.  The second display area 252 may be 

disposed in the second housing 22, and the shape of the first display area 252 may be 10 

maintained by being support by the second housing 22.  The first display area 251 

and the second display area 252 may be provided, for example, to be substantially flat.  

The unfolded state of the foldable electronic device 2 may be the state in which the 

third display area 253 is arranged to be substantially flat.  When the foldable 

electronic device 2 is in the unfolded state, the first display area 251 and the second 15 

display area 252 may form an angle of about 180 degrees therebetween, and the 

display area 250 may be provided (or arranged) in a substantially flat form.  Due to 

the relative position between the first display area 251 disposed in the first housing 21 

and the second display area 252 disposed in the second housing 22 when the foldable 

electronic device 2 is in the unfolded state, the third display area 253 may be arranged 20 

to be flat.  When the foldable electronic device 2 is in the unfolded state, the third 

display area 253 may be pulled from opposite sides by the first display area 251 and 

the second display area 252, and the pulling force may be provided to reduce damage 

to the third display area 253 while causing the third display area 253 to be arranged to 

be flat.  In the unfolded state of the foldable device 2, the third display area 253 may 25 

be provided with an extended width that may be pulled by the first display area 251 

and the second display area 252 and arranged to be flat while reducing stress. 

[98] According to an embodiment, in the unfolded state of the foldable electronic 

device 2, the hinge portion 24 may support the third display area 253 of the first 

display module 25 to be substantially flat.  When an external force (e.g., an external 30 

pressure such as a touch input made by using a user’s finger or a touch input made by 

using an electronic pen) is applied to the third display area 253 when the foldable 

electronic device 2 is in the unfolded state, the hinge portion 24 may contribute to 

maintaining the third display area 253 to be flat by reducing sagging of the third 

display area 253.  The hinge portion 24 may be configured to reduce the effect of an 35 
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external impact on the third display area 253 when the external impact is applied due 

to a reason such as a drop when the foldable electronic device 2 is in the unfolded 

state.  For example, the hinge portion 24 may support the third display area 253 such 

that, when the foldable electronic device 2 is in the unfolded state, the third display 

area 253 can be arranged to be flat without sagging or with reduced sagging, thereby 5 

reducing a crease phenomenon. 

[99] According to an embodiment, the display area 250 of the first display module 

25 may substantially provide the “front surface” in the exterior of the foldable 

electronic device 2.  The front surface of the foldable electronic device 2 may include 

a first front surface area provided by the first display area 251, a second front surface 10 

area provided by the second display area 252, and a third surface area provided by the 

third display area 253.  The illustrated coordinate axes are indicated based on the 

first housing 21, and the +z-axis direction may be defined or interpreted as a direction 

where the substantially flat first front surface area is oriented.  When the foldable 

electronic device 2 is in the unfolded state, the front surface of the foldable electronic 15 

device 2 may be provided to be substantially flat. 

[100] According to an embodiment, the foldable electronic device 2 may be 

implemented in an infolding type in which the display area 250 of the first display 

module 25 (or the front surface of the foldable electronic device 2 where the display 

area 250 is visually visible) can be folded inward.  FIG. 3 illustrates the fully folded 20 

state of the foldable electronic device 2 in which the first housing 21 and the second 

housing 22 are arranged such that the first and second housings cannot be folded any 

further.  When the foldable electronic device 2 is in the fully folded state, the first 

display area 251 and the second display area 252 (or the first front surface area and 

the second front surface area) may face each other.  When the foldable electronic 25 

device 2 is in the fully folded state, the third display area 253 may be arranged in a 

bent shape.  When the foldable electronic device 2 is in the fully folded state, the 

angle between the first housing 21 and the second housing 22 (or, the angle between 

the first display area 251 and the second display area 252 or the angle between the 

first front surface area and the second front surface area) may range from about 0 30 

degrees to about 10 degrees, and the display area 250 may be substantially invisible.  

Although not separately illustrated, the intermediate state of the foldable electronic 

device 2 may be a state between the unfolded state and the fully folded state.  In the 

intermediate state in which the angle between the first housing 21 and the second 

housing 22 is equal to or greater than a certain angle, a use environment in which a 35 
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user does not have substantial difficulty in using the display area 250 may be provided.  

Hereinafter, the “folded state of the foldable electronic device 2” described in the 

disclosure may refer to the fully folded state in contrast to the intermediate state which 

is the less folded state. 

[101] According to an embodiment, when the foldable electronic device 2 is 5 

viewed in the unfolded state, the display area 250 of the first display module 25 may 

be provided in a symmetrical shape with respect to the center line A of the foldable 

electronic device 2.  The center line A of the foldable electronic device 2 may 

correspond to the center of the width of the third display area 253 extending from a 

first boundary between the first display area 251 and the third display area 253 to a 10 

second boundary between the second display area 251 and the third display area 253 

when the foldable electronic device 2 is viewed in the unfolded state.  The illustrated 

+x coordinate axis may be substantially perpendicular to the center line A, and the 

illustrated +y coordinate axis may be substantially parallel to the center line A.  In 

the front surface of the foldable electronic device 2 provided by the first display area 15 

251, the first front surface area provided by the first display area 251 may be 

substantially parallel to the x-y plane. 

[102] According to an embodiment, the third display area 253 arranged in a bent 

shape when of the foldable electronic device 2 is in the folded state may be provided 

in a substantially symmetrical shape with reference to the center line A of the foldable 20 

electronic device 2. 

[103] According to an embodiment, when the foldable electronic device 2 is 

viewed in the unfolded state, the display area 250 of the first display module 25 may 

have a substantially rectangular shape. 

[104] According to an embodiment, the first housing 21 may include a first frame 25 

(or, a first frame structure or a first framework) 211, and a first cover 212 disposed on 

(or coupled) to the first frame 211.  The combination of the first frame 211 and the 

first cover 212 may provide a “first rear surface area” and a “first side surface area” 

in the exterior of the foldable electronic device 2.  The first frame 211 may provide 

at least a portion of the first side surface area of the foldable electronic device 2.  The 30 

first cover 212 may provide at least a portion of the first rear surface area of the 

foldable electronic device 2.  The first rear surface area may be oriented in a direction 

opposite to the first front surface area of the foldable electronic device 2 provided by 

the first display area 251 of the first display module 25. 
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[105] According to an embodiment, the first frame 211 may include a first side (or, 

a first side surface portion, a first side surface member, a first side surface structure, 

or a first side surface bezel structure) 2112.  The first side 2112 may surround at least 

a portion of the space between the first display area 251 and the first cover 212, and 

may provide at least a portion of the first side surface area in the exterior of the 5 

foldable electronic device 2. 

[106] According to an embodiment, the first frame 211 may include a first support 

(or a first support plate) 2111 extending from or connected to the first side 2112.  The 

first support 2111 is a structural element located inside the foldable electronic device 

2 to correspond to the first housing 21 and may be referred to as various other terms, 10 

such as a “first bracket”, a “first supporter”, a “first support member”, or a “first 

support structure”. 

[107] According to an embodiment, the first frame 211 may be provided as an 

integrated or single structure (e.g., a single continuous structure or complete structure) 

including the first support 2111 and the first side 2112. 15 

[108] According to an embodiment, the first support 2111 may be at least partially 

located between the first display area 251 and the first cover 212.  The first display 

area 251 may be disposed on the first support 2111, and the first support 2111 may 

support the first display area 251. 

[109] According to an embodiment, various electrical components (not separately 20 

illustrated), such as a printed circuit board or a battery, may be at least partially 

disposed on the first support 2111 of the first frame 211 between the first frame 211 

and the first cover 212. 

[110] According to an embodiment, the second housing 22 may include a second 

frame (or, a second frame structure or a second framework) 221, and/or a second cover 25 

222 disposed on the second frame 221.  The combination of the second frame 221 

and the second cover 222 may provide a “second rear surface area” and a “second side 

surface area” in the exterior of the foldable electronic device 2.  The second frame 

221 may provide at least a portion of the second side surface area of the foldable 

electronic device 2.  The second cover 222 may provide at least a portion of the 30 

second rear surface area of the foldable electronic device 2.  The second rear surface 

area may be oriented in a direction opposite to the second front surface area of the 

foldable electronic device 2 provided by the second display area 252. 

[111] According to an embodiment, the second frame 221 may include a second 

side (or, a second side surface portion, a second side surface member, a second side 35 
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surface structure, or a second side surface bezel structure) 2212.  The second side 

2212 may surround at least a portion of the space between the second display area 252 

and the second cover 222, and may provide at least a portion of the second side surface 

area in the exterior of the foldable electronic device 2. 

[112] According to an embodiment, the second frame 221 may include a second 5 

support (or a second support plate) 2211 extending from or connected to the second 

side 2212.  The second support 2211 is a structure element located inside the foldable 

electronic device 2 to correspond to the second housing 22 and may be referred to as 

various other terms, such as a “second bracket”, a “second supporter”, a “second 

support member”, or a “second support structure”. 10 

[113] According to an embodiment, the second frame 221 may be provided as an 

integrated or single structure (e.g., a single continuous structure or complete structure) 

including the second support 2211 and the second side 2212. 

[114] According to an embodiment, the second support 2211 may be at least 

partially located between the second display area 252 and the second cover 222.  The 15 

second display area 252 may be disposed on the second support 2211, and the second 

support 2211 may support the second display area 252. 

[115] According to an embodiment, various electrical components (not separately 

illustrated), such as a printed circuit board or a battery, may be at least partially 

disposed on the second support 2211 of the second frame 221 between the second 20 

frame 221 and the second cover 222. 

[116] According to an embodiment, the first side 2112 of the first frame 211 may 

include a first edge B1, a second edge B2, a third edge B3, and/or a fourth edge B4.  

The first edge B1 may extend in a direction perpendicular to the center line A of the 

foldable electronic device 2.  The third edge B3 may be spaced apart from the first 25 

edge B1 in the direction of the center line A of the foldable electronic device 2, and 

may be substantially parallel to the first edge B1.  The second edge B2 may 

interconnect one end of the first edge B1 and one end of the third edge B3.  The 

fourth edge B4 may interconnect the other end of the edge B1 and the other end of the 

third edge B3.  The second edge B2 and the fourth edge B4 may be substantially 30 

parallel to each other.  The fourth edge B4 may be located closer to the center line A 

of the foldable electronic device 2 than the second edge B2. 

[117] According to an embodiment, a first corner C1 where the first edge B1 and 

the second edge B2 are connected, and/or a second corner C2 where the second edge 
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B2 and the third edge B3 are connected may be provided (or formed) in a smoothly 

curved shape. 

[118] According to an embodiment, when viewed from above the first cover 212, 

the first edge B1, the second edge B2, the third edge B3, and the fourth edge B4 may 

surround the first cover 112. 5 

[119] According to an embodiment, the second side 2212 of the second frame 221 

may include a fifth edge B5, a sixth edge B6, a seventh edge B7, and/or an eighth 

edge B8.  The fifth edge B5 may extend in a direction perpendicular to the center 

line A of the foldable electronic device 2.  The seventh edge B7 may be spaced apart 

from the fifth edge B5 in the direction of the center line A of the foldable electronic 10 

device 2, and may be substantially parallel to the fifth edge B5.  The sixth edge B6 

may interconnect one end of the fifth edge B5 and one end of the seventh edge B7.  

The eighth edge B8 may interconnect the other end of the fifth edge B5 and the other 

end of the seventh edge B7.  The sixth edge B6 and the eighth edge B8 may be 

substantially parallel to each other.  The eighth edge B8 may be located closer to the 15 

center line A of the foldable electronic device 6 than the sixth edge B6. 

[120] According to an embodiment, a third corner C3 where the fifth edge B5 and 

the sixth edge B6 are connected, and/or a fourth corner C4 where the sixth edge B6 

and the seventh edge B7 are connected may be provided (or formed) in a smoothly 

curved shape. 20 

[121] According to an embodiment, when viewed from above the second cover 

222, the fifth edge B5, the sixth edge B6, the seventh edge B7, and the eighth edge 

B8 may surround the second cover 222. 

[122] According to an embodiment, in the folded state of the foldable electronic 

device 2, the first side 2112 of the first frame 211 and the second side 2212 of the 25 

second frame 221 may be aligned with and overlap each other.  In the folded state of 

the foldable electronic device 2, the first edge B1 and the fifth edge B5 may be aligned 

with and overlap each other.  When the foldable electronic device 2 is in the folded 

state, the second edge B2 and the sixth edge B6 may be aligned with and overlap each 

other.  When the foldable electronic device 2 is in the folded state, the third edge B3 30 

and the seventh edge B7 may be aligned with and overlap each other. 

[123] According to an embodiment, the fourth edge B4 and the eighth edge B8 may 

be located on opposite sides of the third display area 253.  When viewed from above 

the front surface of the foldable electronic device 2 in the unfolded state, the fourth 

edge B4 and the eighth edge B8 may be invisible.  For example, referring to the 35 
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foldable electronic device 2 in the unfolded state, the surface area provided by the 

third display area 253, which is arranged to be substantially flat in the exterior of the 

foldable electronic device 2, may be oriented in the +z-axis direction, and the surface 

area provided by the fourth edge B4 and the eighth edge B8 in the exterior of the 

foldable electronic device 2 may be oriented in the -z-axis direction on the opposite 5 

side of the surface area provided by the third display area 253. 

[124] According to an embodiment, a hinge housing (or a hinge cover) 23 may 

include one or more hinge modules (e.g., a first hinge module 241, a second hinge 

module 242, and a third hinge module 243).  The one or more hinge modules may 

interconnect the first support 2111 of the first frame 211 and the second support 2211 10 

of the second frame 221. 

[125] According to an embodiment, when the foldable electronic device 2 switches 

from the unfolded state to the folded state, a gap between the first frame 211 and the 

second frame 221 may open on the opposite side of the third display area 253 due to 

a change in the relative position between the first frame 211 and the second frame 221 15 

connected to each other via the hinge portion 24 and a change in the state of the hinge 

portion 24 coupled with the hinge housing 23.  The hinge housing 23 may be exposed 

to the outside through the open gap.  In the folded state of the foldable electronic 

device 2, the hinge housing 23 may be exposed to the outside through an open gap 

between the fourth edge B4 and the eighth edge B8.  The hinge housing 23 may be 20 

exposed to a greater extent in the folded state of the foldable electronic device 2 than 

in the intermediate state of the foldable electronic device 2.  In the folded state of the 

foldable electronic device 2, the hinge housing 23 may be a portion of the exterior that 

covers the interior of the foldable electronic device 2.  When the foldable electronic 

device 2 is in the folded state, the side surface of the foldable electronic device 2 may 25 

include a first side surface area provided by the first side 2112 of the first frame 211, 

a second side surface area provided by the second side 2212 of the second frame 221, 

and a third side surface area provided by the hinge housing 23. 

[126] According to an embodiment, when the foldable electronic device 2 switches 

from the folded state to the unfolded state, the gap between the first frame 211 and the 30 

second frame 221 may be closed on the opposite side of the third display area 253 due 

to a change in the relative position between the first frame 211 and the second frame 

221 connected to each other via the hinge portion 24 and a change in the state of the 

hinge portion 24 coupled with the hinge housing 23.  The hinge housing 23 may not 

be exposed to the outside.  When the foldable electronic device 2 is in the unfolded 35 
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state, the gap between the fourth edge B4 and the eighth edge B8 may be closed, and 

the hinge housing 23 may not be exposed to the outside. 

[127] According to an embodiment, the first edge B1, the second edge B2, and the 

third edge B3 may be one side bezel (or screen bezel) surrounding one side area of 

the first display module 25 with respect to the center line A of the foldable electronic 5 

device 2.  The fifth edge B5, the sixth edge B6, and the seventh edge B7 may be the 

other side bezel (or screen bezel) surrounding the other side area of the first display 

module 25 with respect to the center line A of the foldable electronic device 2. 

[128] According to an embodiment, the first frame 211 and/or the second frame 

221 may be provided as a combination of a conductor (or a metal body) (not separately 10 

illustrated) including one or more conductive portions and a non-conductor (or a non-

metal body) (not separately illustrated) including one or more non-conductive 

portions. 

[129] According to an embodiment, the first side 2112 of the first frame 211 may 

include a first side metal (or, a first side metal structure, a first side conductor, a first 15 

side conductive structure, a first outer metal structure, a first outer conductor, a first 

outer conductive structure, a first side surface metal, a first side surface metal 

structure, a first side surface conductor, or a first side surface conductive structure) 

2112E (see FIG. 5), and a first side non-metal (or, a first side non-metal structure, a 

first side non-conductor, a first side non-conducting structure, a first outer non-metal 20 

structure, a first outer non-conductor, a first outer non-conductive structure, a first 

side surface non-metal, a first side surface non-metal structure, a first side surface 

non-conductor, or a first side surface non-conductive structure) 2112F (see FIG. 5). 

[130] According to an embodiment, the first side metal 2112E of the first side 2112 

(see FIG. 5) may include a plurality of metals (or, outer metals, outer conductive 25 

portions, or side surface conductive portions) E1, E2, E3, E4, E5, and E6.  The 

plurality of metals E1, E2, E3, E4, E5, and E6 of the first side metal 2112E may 

include, for example, a first metal E1, a second metal E2, a third metal E3, a fourth 

metal E4, a fifth metal E5, and/or a sixth metal E6. 

[131] According to an embodiment, the first metal E1 may be located between the 30 

second metal E2 and the sixth metal E6.  The first metal E1 may extend from one 

end adjacent to the second metal E2 to the other end adjacent to the sixth metal E6.  

The first metal E1 may provide (or form) a portion of the first edge B1. 

[132] According to an embodiment, the first metal E2 may be located between the 

second metal E1 and the third metal E3.  The second metal E2 may extend from one 35 
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end adjacent to the first metal E1 to the other end adjacent to the third metal E3.  The 

second metal E2 may provide (or form) a first corner C1, a portion of the first edge 

B1 extending from the first corner C1, and a portion of the second edge B2 extending 

from the first corner C1. 

[133] According to an embodiment, the third metal E3 may be located between the 5 

second metal E2 and the fourth metal E4.  The third metal E3 may extend from one 

end adjacent to the second metal E2 to the other end adjacent to the fourth metal E4.  

The third metal E3 may provide (or form) a portion of the second edge B2. 

[134] According to an embodiment, the fourth metal E4 may be located between 

the third metal E3 and the fifth metal E5.  The fourth metal E4 may extend from one 10 

end adjacent to the second metal E3 to the other end adjacent to the fifth metal E5.  

The fourth metal E4 may provide (or form) a second corner C2, a portion of the second 

edge B2 extending from the first corner C2, and a portion of the third edge B3 

extending from the second corner C2. 

[135] According to an embodiment, the fifth metal E5 may be located between the 15 

fourth metal E4 and the sixth metal E6.  The fifth metal E5 may extend from one end 

adjacent to the fourth metal E4 to the other end adjacent to the sixth metal E6.  The 

fifth metal E5 may provide (or form) a portion of the third edge B3. 

[136] According to an embodiment, the sixth metal E6 may be located between the 

fifth metal E5 and the sixth metal E1.  The sixth metal E6 may extend from one end 20 

adjacent to the fifth metal E5 to the other end adjacent to the first metal E1.  The 

sixth metal E6 may provide (or form) a fourth edge B4, a portion of the first edge B1 

extending from one end of the fourth corner B4, and a portion of the third edge B3 

extending from the other end of the fourth corner B4. 

[137] According to an embodiment, the first side non-metal 2112F of the first side 25 

2112 (see FIG. 5) may include a plurality of non-metals (or, outer non-metals, outer 

non-conductive portions, or side surface non-conductive portions) F1, F2, F3, F4, F5, 

and F6.  The plurality of non-metals F1, F2, F3, F4, F5, and F6 of the first side non-

metal 2112F may include, for example, a first non-metal F1, a second non-metal F2, 

a third non-metal F3, a fourth non-metal F4, a fifth non-metal F5, and/or a sixth non-30 

metal F6. 

[138] According to an embodiment, the first non-metal F1 (e.g., a first insulating 

portion) may be disposed in a first split portion (e.g., a first gap) between the first 

metal E1 and the second metal E2.  The first metal E1 and the second metal E2 may 

be physically separated from each other with the first non-metal F1 interposed 35 
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therebetween.  The first non-metal F1 may provide (or form) a portion of the first 

edge B1. 

[139] According to an embodiment, the second non-metal F2 (e.g., a second 

insulating portion) may be disposed in a second split portion (e.g., a second gap) 

between the second metal E2 and the third metal E3.  The second metal E2 and the 5 

third metal E3 may be physically separated from each other with the second non-metal 

F2 interposed therebetween.  The second non-metal F2 may provide (or form) a 

portion of the second edge B2. 

[140] According to an embodiment, the third non-metal F3 (e.g., a third insulating 

portion) may be disposed in a third split portion (e.g., a third gap) between the third 10 

metal E3 and the fourth metal E4.  The third metal E3 and the fourth metal E4 may 

be physically separated from each other with the third non-metal F3 interposed 

therebetween.  The third non-metal F3 may provide (or form) a portion of the second 

edge B2. 

[141] According to an embodiment, the fourth non-metal F4 (e.g., a fourth 15 

insulating portion) may be disposed in a fourth split portion (e.g., a fourth gap) 

between the fourth metal E4 and the fifth metal E5.  The fourth metal E4 and the 

fifth metal E5 may be physically separated from each other with the fourth non-metal 

F4 interposed therebetween.  The fourth non-metal F4 may provide (or form) a 

portion of the third edge B3. 20 

[142] According to an embodiment, the fifth non-metal F5 (e.g., a fifth insulating 

portion) may be disposed in a fifth split portion (e.g., a fifth gap) between the fifth 

metal E5 and the sixth metal E6.  The fifth metal E5 and the sixth metal E6 may be 

physically separated from each other with the fifth non-metal F5 interposed 

therebetween.  The fifth non-metal F5 may provide (or form) a portion of the third 25 

edge B3. 

[143] According to an embodiment, the sixth non-metal F6 (e.g., a sixth insulating 

portion) may be disposed in a sixth split portion (e.g., a sixth gap) between the sixth 

metal E6 and the first metal E1.  The sixth metal E6 and the first metal E1 may be 

physically separated from each other with the sixth non-metal F6 interposed 30 

therebetween.  The sixth non-metal F6 may provide (or form) a portion of the first 

edge B1. 

[144] According to various embodiments, although not separately illustrated, the 

number, locations, and/or shapes of metals and/or non-metals included in the first side 

2112 are not limited to the illustrated examples and may vary. 35 
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[145] According to an embodiment, the first support 2111 of the first frame 211 

may be provided (or formed) by a combination of a first inner metal (not separately 

illustrated) and a first inner non-metal (not separately illustrated).  The first inner 

metal may include a combination of one or more conductive portions.  The first inner 

non-metal may include a combination of one or more non-conductive portions.  5 

Some surface areas of first support 2111 may include a conductive surface area 

provided by the first inner metal, and other partial surface areas of the first support 

2111 may include a non-conductive surface provided by the first inner non-metal. 

[146] According to an embodiment, the first inner metal (not separately illustrated) 

of the first support 2111 may be connected to the first side metal 2112E of the first 10 

side 2112.  For example, the first metal material included in the first inner metal of 

the first support 2111 may be the same as or different from the second metal material 

included in the first side metal 2112E. 

[147] According to an embodiment, an integrated or single metal (or metal 

structure) (e.g., a single continuous structure or complete structure) including a first 15 

inner metal (not separately illustrated) of the first support 2111 and a first side metal 

2112E of the first side 2112 may be provided (or formed). 

[148] According to an embodiment, the first inner non-metal (not separately 

illustrated) of the first support 2111 may be connected to the first side non-metal 

2112F of the first side 2112.  For example, the first non-metal material included in 20 

the first inner non-metal may be the same as or different from the second non-metal 

material included in the first side non-metal F. 

[149] According to an embodiment, an integrated or single non-metal (or non-

metal structure) (e.g., a single continuous structure or complete structure) including a 

first inner non-metal (not separately illustrated) of the first support 2111 and a first 25 

side non-metal 2112F of the first side 2112 may be provided (or formed). 

[150] According to an embodiment, the second side 2212 of the second frame 221 

may include a second side metal 2212E including a plurality of metals E7, E8, E9, 

E10, E11, and E12, and a second side non-metal 2212F including a plurality of non-

metals F7, F8, F9, F10, F11, and F12.  The plurality of metals E7, E8, E9, E10, E11, 30 

and E12 of the second side metal 2212E may include, for example, a seventh metal 

E7, an eighth metal E8, a ninth metal E9, a tenth metal E10, an eleventh metal E11, 

and/or a twelfth metal E12.  The plurality of non-metals F7, F8, F9, F10, F11, and 

F12 of the second side metal 2212F may include, for example, a seventh non-metal 
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F7, an eighth non-metal F8, a ninth non-metal F9, a tenth non-metal F10, an eleventh 

non-metal F11, and/or a twelfth non-metal F12. 

[151] According to an embodiment, when the foldable electronic device 2 is in the 

folded state, the first side metal 2112E included in the first side 2112 of the first frame 

211 and the second side metal 2212E included in the second side 2212 of the second 5 

frame 221 may be aligned with and overlap each other.  For example, when the 

foldable electronic device 2 is in the folded state, the plurality of metals E1, E2, E3, 

E4, E5, and E6 included in the first side 2112 and the plurality of metals E7, E8, E9, 

E10, E11, and E12 included in the second side 2212 may be respectively and 

correspondingly aligned with and overlap each other. 10 

[152] According to an embodiment, when the foldable electronic device 2 is in the 

folded state, the first side non-metal 2112F included in the first side 2112 of the first 

frame 211 and the second side non-metal 2212F included in the second side 2212 of 

the second frame 221 may be aligned with and overlap each other.  For example, 

when the foldable electronic device 2 is in the folded state, the plurality of non-metals 15 

F1, F2, F3, F4, F5, and F6 included in the first side 2112 and the plurality of non-

metals F7, F8, F9, F10, F11, and F12 included in the second side 2212 may be 

respectively and correspondingly aligned with and overlap each other. 

[153] According to an embodiment, the second support 2211 of the second frame 

221 may be implemented to be at least partially the same as or similar to the first 20 

support 2111 of the first frame 211.  The second support 2211 may be provided (or 

formed) by a combination of a second inner metal (not separately illustrated) and a 

second inner non-mental (not separately illustrated). 

[154] According to an embodiment, the foldable electronic device 2 may include a 

ground structure (e.g., not separately illustrated).  The ground structure may reduce 25 

or prevent electromagnetic interference (EMI) to a plurality of electrical elements 

included in the foldable electronic device 2.  The ground structure of the foldable 

electronic device 2 may reduce or prevent the electromagnetic influence of noise from 

outside the foldable electronic device 2 on a plurality of electric components included 

in the foldable electronic device 2.  The ground structure of the foldable electronic 30 

device 2 may reduce or prevent electromagnetic interference between the electric 

components included in the foldable electronic device 2.  The ground structure of 

the foldable electronic device 2 may include, for example, a combination of a plurality 

of conductors electrically and/or physically connected to each other. 
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[155] According to an embodiment, the ground structure of the foldable electronic 

device 2 may include a first inner metal (not separately illustrated) of the first support 

2111 and a second inner metal (not separately illustrated) of the second support 2211. 

[156] According to an embodiment, the ground structure of the foldable electronic 

device 2 may include at least one ground plane included in at least one printed circuit 5 

board (not separately illustrated) disposed on the first support 2111.  Through at least 

one flexible conductor (or, a flexible conductive portion or flexible conductive 

member) (not separately illustrated) located between a first inner metal (not separately 

illustrated) of the first support 2111 and at least one printed circuit board (not 

separately illustrated) disposed on the first support 2111, the first inner metal may be 10 

electrically connected to at least one ground plane included in the at least one printed 

circuit board.  The flexible conductor may include, for example, a conductive clip 

(e.g., a conductive structure including an elastic structure), a pogo-pin, a spring, 

conductive Poron, conductive sponge, conductive rubber, conductive tape, or a 

conductive connector. 15 

[157] According to an embodiment, the ground structure of the foldable electronic 

device 2 may include at least one ground plane included in at least one printed circuit 

board (not separately illustrated) disposed on the second support 2211.  Through at 

least one flexible conductor located between a second inner metal (not separately 

illustrated) of the second support 2211 and at least one printed circuit board (not 20 

separately illustrated) disposed on the second support 2211, the second inner metal 

may be electrically connected to at least one ground plane included in the at least one 

printed circuit board. 

[158] According to an embodiment, the ground structure of the foldable electronic 

device 2 may include at least a portion of the first side metal E of the first side 2112.  25 

For example, a portion of the first side metal E may be physically connected to the 

first inner metal (not separately illustrated) of the first support 2111.  For example, 

through at least one flexible conductor located between the first side metal E and at 

least one printed circuit board (not separately illustrated) disposed on the first support 

2111, a portion of the first side metal E may be electrically connected to at least one 30 

ground plane included in the at least one printed circuit board. 

[159] According to an embodiment, the ground structure of the foldable electronic 

device 2 may include at least a portion of the second side metal (not separately 

illustrated) of the second side 2212.  For example, a portion of the second side metal 

may be physically connected to the second inner metal (not separately illustrated) of 35 
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the second support 2211.  For example, through at least one flexible conductor 

located between the second side metal and at least one printed circuit board (not 

separately illustrated) disposed on the second support 2211, a portion of the second 

side metal may be electrically connected to at least one ground plane included in the 

at least one printed circuit board. 5 

[160] According to an embodiment, the ground structure of the foldable electronic 

device 2 may include at least one conductive layer (e.g., a metal sheet for 

electromagnetic shielding such as a copper sheet) (not separately illustrated) included 

in the first display module 25.  For example, through the first conductive member 

located between the first display module 25 and the first support 2111, at least one 10 

conductive layer included in the first display module 25 may be electrically connected 

to the first inner metal (not separately illustrated) of the first support 2111.  For 

example, through the second conductive member located between the first display 

module 25 and the second support 2211, at least one conductive layer included in the 

first display module 25 may be electrically connected to the second inner metal (not 15 

separately illustrated) of the second support 2211.  The first conductive member 

and/or the second conductive member may include a conductive adhesive material (or 

a conductive bonding material) or a flexible conductor (or, a flexible conductive 

portion or a flexible conductive member). 

[161] According to an embodiment, the ground structure of the foldable electronic 20 

device 2 may include at least one conductive layer (e.g., a metal sheet for 

electromagnetic shielding such as a copper sheet) (not separately illustrated) included 

in the second display module 26.  For example, through the third conductive member 

located between the second display module 26 and the second support 2211, at least 

one conductive layer included in the second display module 26 may be electrically 25 

connected to the second inner metal (not separately illustrated) of the second support 

2211.  The third conductive member may include a conductive adhesive material (or 

a conductive bonding material) or a flexible conductor (or, a flexible conductive 

portion or a flexible conductive member). 

[162] According to various embodiments, the ground structure of the foldable 30 

electronic device 2 may further include various other conductors or metal bodies (not 

separately illustrated). 

[163] According to an embodiment, at least one metal included in the first side 

2112 and/or at least one metal included in the second side 2212 may be electrically 

connected to a wireless communication circuit (e.g., the wireless communication 35 
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module 192 of FIG. 1) included in the foldable electronic device 2 and may operate 

as an antenna radiator.  At least one metal included in the first side 2112 and/or at 

least one metal included in the second side 2212 may receive a signal (e.g., an 

electromagnetic signal, a radio signal, an RF signal, or a radiation current) from a 

wireless communication circuit and may emit electromagnetic waves. 5 

[164] According to an embodiment, the wireless communication circuit (e.g., the 

wireless communication module 192 in FIG. 1) of the foldable electronic device 2 

may be configured to transmit a signal of at least one selected or predetermined 

frequency band to the outside of the foldable electronic device 2 through at least one 

metal included in the first side 2111 and/or the at least one metal included in the 10 

second side 2112.  The wireless communication circuit may be configured to receive 

a signal of at least one selected or predetermined frequency band from the outside of 

the foldable electronic device 2 through at least one metal included in the first side 

2112 and/or at least one metal included in the second side 2212. 

[165] According to an embodiment, the at least one selected or predetermined 15 

frequency band in which the wireless communication circuit (e.g., wireless 

communication module 192 of FIG. 1) of the foldable electronic device 2 processes 

the transmitted signal and/or the received signal may include at least one of a low 

band (LB) (about 600 megahertz (MHz) to about 1 gigahertz (GHz)), a middle band 

(MB) (about 1 GHz to about 2.3 GHz), a high band (HB) (about 2.3 GHz to about 2.7 20 

GHz), or an ultra-high band (UHB) (about 2.7 GHz to about 6 GHz).  The selected 

or predetermined frequency band may include a variety of other frequency bands. 

[166] According to an embodiment, when the foldable electronic device 2 is in the 

folded state, by arranging a plurality of non-metals F1, F2, F3, F4, F5, F6, and F7 

included in the first side 2112 and a plurality of non-metals included in the second 25 

side 2212 to be respectively and correspondingly aligned with each other, it is possible 

to reduce the degradation of antenna radiation performance when at least one metal 

included in the first side 2112 and/or at least one metal included in the second side 

2212 is used as an antenna radiator. 

[167] According to an embodiment, the foldable electronic device 2 may include a 30 

first conductive area (not separately illustrated) and a second conductive area (not 

separately illustrated).  The first conductive area and the second conductive area may 

be electrically connected to each other, or may be electrically and/or physically 

connected to each other.  According to various embodiments of the disclosure, when 

the first conductive area is configured to substantially radiate electromagnetic waves, 35 
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the first conductive area of the combination of the first conductive area and the second 

conductive area may be defined or interpreted as an antenna radiator, and the second 

conductive area of the combination of the first conductive area and the second 

conductive area may be defined or interpreted as a ground structure of the foldable 

electronic device 2 that is distinct from the antenna radiator.  According to various 5 

embodiments of the disclosure, when the first conductive area is configured to 

substantially radiate electromagnetic waves, the combination of the first conductive 

area and the second conductive area may be defined or interpreted as a ground 

structure of the foldable electronic device 2, and the first conductive area may be 

defined or interpreted as an antenna radiator implemented through a portion of the 10 

ground structure of the foldable electronic device 2.  According to various 

embodiments of the disclosure, when the first conductive area is configured to 

substantially radiate electromagnetic waves, the second conductive area may be 

configured as an antenna ground that electromagnetically affects the first conductive 

area (e.g., an antenna radiator).  The antenna ground may contribute to ensuring 15 

antenna radiation performance (or, radio wave transmission/reception performance or 

communication performance) and/or coverage relative to the antenna radiator.  The 

antenna ground may reduce electromagnetic interference (EMI) or signal loss relative 

to the antenna radiator. 

[168] According to an embodiment, a portion of the ground structure of the 20 

foldable electronic device 2 (not separately illustrated) may operate as an antenna 

radiator.  A of the ground structure of the foldable electronic device 2 may be 

electrically connected to a wireless communication circuit (e.g., the wireless 

communication module 192 of FIG. 1) of the foldable electronic device 2.  A portion 

of the ground structure of the foldable electronic device 2 may receive (or may be fed 25 

with) a signal (e.g., an electromagnetic signal, a radio signal, a RF signal, or a 

radiation current) from the wireless communication circuit and may be operate as an 

antenna radiator (or, a radiator, a radiating portion, or a resonator).  Various 

conductive portions (or, conductors, conductive areas, or conductive patterns) 

configured to radiate electromagnetic waves may be defined or interpreted as 30 

excluded from the ground structure of the foldable electronic device 2. 

[169] According to an embodiment, a portion of the ground structure (not 

separately illustrated) of the foldable electronic device 2 may be configured as an 

antenna ground that has an electromagnetic influence on at least one antenna radiator 

(not separately illustrated). 35 
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[170] According to an embodiment, the second display module 26 may be located 

between the second cover 222 and the second support 2211 of the second frame 221.  

The second display module 26 may be disposed on or coupled to the second cover 222 

and/or the second support 2211.  The display area of the second display module 26 

may be visually visible through the second cover 222. 5 

[171] According to an embodiment, the first camera module 301, the second 

camera module 302, the third camera module 303, the fourth camera module 304, 

and/or the fifth camera module 305 may include one or more lenses, one or more 

image sensors, and/or an image signal processor (ISP). 

[172] According to an embodiment, the first camera module 301, the second 10 

camera module 302, and the third camera module 303 may be accommodated in the 

first housing 21 to correspond to the first cover 212 (or the first rear surface area of 

the foldable electronic device 1).  For example, the first cover 212 may include a 

first camera hole (or a first light transmission area) corresponding to the first camera 

module 301, a second camera hole (or a second light transmission area) corresponding 15 

to the second camera module 302, and/or a third camera hole (or a third light 

transmission area) corresponding to the third camera module 303.  The positions or 

number of camera modules accommodated in the first housing 21 to correspond to the 

first cover 212 may vary without being limited to the illustrated example. 

[173] According to an embodiment, the first camera module 301, the second 20 

camera module 302, or the third camera module 303 may include a wide-angle camera 

module, a telephoto camera module, a color camera module, a monochrome camera, 

or an IR camera (e.g., a time-of-flight (TOF) camera or a structured light camera 

module). 

[174] According to an embodiment, the first camera module 301, the second 25 

camera module 302, and the third camera module 303 may have different properties 

(e.g., angles of view) or functions. 

[175] According to various embodiments, the first camera module 301, the second 

camera module 302, or the third camera module 303 may provide different angles of 

view (or lenses with different angles of view).  The foldable electronic device 2 may 30 

selectively use the angle of view of the first camera module 301, the second camera 

module 302, or the third camera module 303 based on a user’s selection regarding the 

angle of view. 
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[176] According to an embodiment, the fourth camera module 304 may be 

accommodated in the first housing 21 to correspond to the first front surface area of 

the foldable electronic device 2. 

[177] According to an embodiment, the fourth camera module 304 may overlap the 

first display area 251 of the first display module 25 when viewed from above the first 5 

front surface area of the foldable electronic device 2.  The fourth camera module 304 

may be located on the rear surface of the first display area 351 or below the first 

display area 351.  When viewed from the outside of the foldable electronic device 2, 

the fourth camera module 304 or the position of the fourth camera module 304 may 

not be substantially visually distinguished (or exposed).  The fourth camera module 10 

304 may include, for example, a hidden behind-display camera (e.g., an under-display 

camera (UDC)).  External light may pass through the first display module 25 and 

reach the fourth camera module 304. 

[178] According to various embodiments, the illustrated embodiment may be 

modified such that the fourth camera module 304 is accommodated in the second 15 

housing 12 to correspond to the second front surface area of the foldable electronic 

device 2.  In various embodiments, an additional camera module (not separately 

illustrated) may be accommodated in the second housing 22 to correspond to the 

second front surface area of the foldable electronic device 2. 

[179] According to an embodiment, the fifth camera module 305 may be 20 

accommodated in the second housing 22 to correspond to the second cover 222 (or 

the second rear surface area of the foldable electronic device 2). 

[180] According to an embodiment, the fifth camera module 305 may be located 

in alignment with an opening provided in the second display module 26 or may be at 

least partially inserted into the opening.  External light may pass through the second 25 

cover 222 and the opening provided in the second display module 26 and reach the 

fifth camera module 305.  The opening of the second display module 26 aligned with 

or overlapping the fifth camera module 305 may be a through hole.  In various 

embodiments, the opening in the second display module 26 aligned with or 

overlapping the fifth camera module 305 may be provided as a notch (not separately 30 

illustrated). 

[181] According to various embodiments, the fifth camera module 305 may 

overlap the second display area 26 when viewed from above the second rear surface 

area of the foldable electronic device 2.  The fifth camera module 305 may be located 

on the rear surface of the second display area 26 or below the second display area 26.  35 
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When viewed from the outside of the foldable electronic device 2, the fifth camera 

module 305 or the position of the fifth camera module 305 may not be substantially 

visually distinguished (or exposed).  The fifth camera module 305 may include, for 

example, a hidden behind-display rear camera (e.g., a UDC).  External light may 

pass through the second display module 26 and reach the fifth camera module 305 5 

through the second cover 222. 

[182] According to various embodiments, the first camera module 301, the second 

camera module 302, the third camera module 303, the fourth camera module 304, or 

the fifth camera module 305 may operate as at least a portion of a sensor module.  

For example, an IR camera module may operate as at least portion of a sensor module. 10 

[183] According to an embodiment, the light-emitting module 306 may be 

accommodated in the first housing 21 to correspond to the first cover 212 (or the first 

rear surface area of the foldable electronic device 2).  The first cover 212 may 

include a flash hole (or a fourth light transmission area) corresponding to the light-

emitting module 306.  The light-emitting module 306 may include, for example, an 15 

LED or a xenon lamp.  The light-emitting module 306 may include a light source for 

the first camera module 301, the second camera module 302, and/or the third camera 

module 303. 

[184] According to various embodiments, the foldable electronic device 2 may 

further include another light-emitting module (not separately illustrated) 20 

accommodated in the foldable housing 20 to correspond to the front surface of the 

foldable electronic device 2.  The light-emitting module may provide, for example, 

the state information of the foldable electronic device 2 in an optical form.  In various 

embodiments, the light-emitting module may provide a light source that operates in 

conjunction with the operation of the fourth camera module 304. 25 

[185] According to an embodiment, the sensor module 307 may be accommodated 

in the foldable housing 20 to correspond to the front of the foldable electronic device 

2. 

[186] According to an embodiment, the sensor module 307 may include an optical 

sensor module.  The optical sensor module may include, for example, a proximity 30 

sensor module or an illuminance sensor module. 

[187] According to an embodiment, the sensor module 307 may overlap the first 

display area 251 of the first display module 25 when viewed from above the first front 

surface area of the foldable electronic device 2.  The sensor module 307 may be 

located on the rear surface of the first display area 251 or below the first display area 35 
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251.  When viewed from the outside of the foldable electronic device 2, the sensor 

module 307 or the position of the sensor module 307 may not be substantially visually 

distinguished (or exposed).  External light may pass through the first display module 

25 and reach the sensor module 307. 

[188] According to various embodiments, the foldable electronic device 2 may 5 

further include various other sensor modules (e.g., a biometric sensor modules) (not 

separately illustrated). 

[189] According to an embodiment, the first audio input module may include a first 

microphone (or a first mic) (not separately illustrated).  The second audio input 

module may include a second microphone (or a second mic) (not separately 10 

illustrated).  The third audio input module may include a third microphone (or a third 

mic) (not separately illustrated).  The fourth audio input module may include a fourth 

microphone (or a fourth mic) (not separately illustrated).  The first microphone may 

be accommodated in the first housing 21 to correspond to the first microphone hole 

H11 included in the first edge B1 of the first side 2112.  The second microphone may 15 

be accommodated in the second housing 21 to correspond to the second microphone 

hole H12 included in the third edge B3 of the first side 2112.  The third microphone 

may be accommodated in the first housing 21 to correspond to the third microphone 

hole H13 included in the third edge B3 of the first side 2112.  The fourth microphone 

may be accommodated in the second housing 22 to correspond to the fourth 20 

microphone hole H14 included in the seventh edge B7 of the second side 2212.  The 

positions or numbers of microphones and microphone holes corresponding to the 

microphones may vary without being limited to the illustrated example. 

[190] According to an embodiment, the first audio output module may include a 

first speaker (not separately illustrated).  The second audio output module may 25 

include a second speaker (not separately illustrated).  The first speaker or the second 

speaker may be a speaker for multimedia playback or recording playback.  The first 

speaker may be accommodated in the second housing 22 to correspond to the first 

speaker hole H21 included in the second side 2212.  The second speaker may be 

accommodated in the second housing 22 to correspond to the second speaker hole 30 

H21 provided in the second side 2212.  The positions or numbers of speakers for 

multimedia playback or recording playback and speaker holes corresponding to the 

speakers may vary without being limited to the illustrated example. 

[191] According to an embodiment, the third audio output module may include a 

third speaker (not separately illustrated).  The third speaker may include a call 35 
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receiver.  The third speaker may be accommodated in the first housing 21 to 

correspond to the third speaker hole H23 provided between the second cover 222 and 

the seventh edge B7 of the second side 2212.  The positions or numbers of 

communication speakers and speaker holes corresponding to the speakers may vary 

without being limited to the illustrated example. 5 

[192] According to an embodiment, the key input module may include a first key 

(or first side key) 309, a second key (or second side key 310), and/or a key signal 

generator (not separately illustrated).  The first key 309 may be located in the first 

key hole included in the second edge B2 of the first side 2112.  The second key 310 

may be located in the second key hole included in the second edge B2 of the first side 10 

2112.  The key signal generator may be configured to generate a first key signal in 

response to a press or touch on the first key 309 and a second key signal in response 

to a press or touch on the second key 310.  The positions or number of key input 

modules may vary without being limited to the illustrated example. 

[193] According to an embodiment, the first connection terminal 311 (or, a first 15 

connector or a first interface terminal) may be accommodated in the first housing 21 

to correspond to a first connection terminal hole (e.g., a first connector hole) included 

in the first edge B1 of the first side 2112.  The foldable electronic device 2 may 

transmit and/or receive power and/or data to/from an external electronic device 

electrically connected to the first connection terminal 311.  The first connection 20 

terminal 311 may include, for example, a USB connector or an HDMI connector.  

The positions of the first connection terminal 311 and the first connection terminal 

hole corresponding to the first connection terminal 311 may vary without being 

limited to the illustrated example. 

[194] According to an embodiment, the second connection terminal 312 (or, a 25 

second connector or a second interface terminal) may be accommodated in the second 

housing 22 to correspond to a second connection terminal hole (e.g., a second 

connector hole) included in the sixth edge B6 of the second side 2112.  An external 

storage medium such as a secure digital memory (SD) card, an SIM card, or a 

universal SIM (USIM) may be connected to the second connection terminal 312.  30 

The positions of the second connection terminal 312 and the second connection 

terminal hole corresponding to the second connection terminal 312 may vary without 

being limited to the illustrated example. 

[195] The foldable electronic device 2 may further include various components 

depending on its provided form.  Although these components cannot be all listed as 35 
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their modifications vary depending on the convergence trend of foldable electronic 

devices 2, components equivalent to the components mentioned above may be further 

included in the foldable electronic device 2.  In various embodiments, specific 

components may be excluded from the above components or replaced with other 

components depending on the provided form of the foldable electronic device 2.  It 5 

is to be understood that the disclosure envisions and includes all of the combinations 

of the above-mentioned features and/or embodiments.  That is, all of the 

combinations of the above-described features are to be considered as being included 

in the disclosure as specific examples. 

[196] FIG. 6 is a view illustrating the foldable electronic device 2 according to an 10 

embodiment of the disclosure in an unfolded state.  FIG. 7 is a circuit diagram of a 

first exemplary antenna structure 600 included in the foldable electronic device 2 

according to an embodiment of the disclosure.  FIG. 8 is a diagram illustrating a 

current distribution when the foldable electronic device 2 is in the folded state.  It is 

to be understood that the disclosure conceives and includes all of the combinations of 15 

features and/or embodiments disclosed with reference to FIGS. 6, 7, and 8.  That is, 

all of the combinations of features described below with reference to FIGS. 6, 7, and 

8 are to be considered as being included in the disclosure as specific examples. 

[197] Referring to FIGS. 6, 7, and 8, the foldable electronic device 2 includes a 

first side metal 2112E, a second side metal 2212E, a first ground area G1, a second 20 

ground area G2, , a first electrical path EP1, a second electrical path EP2, a third 

electrical path EP3, a fourth electrical path EP4, a fifth electrical path EP5, a wireless 

communication circuit 610. Further, the foldable electronic device 2 may include the 

a first non-ground area NG1 and a second non-ground area NG2, an EMI filter 620, a 

matching circuit 630, a first filter 640, and/or a second filter 650.  Although not 25 

separately illustrated, at least one of the above-mentioned components may be omitted 

from the foldable electronic device 2, or other components may be added to the 

foldable electronic device 2. 

[198] According to an embodiment, the first side metal 2112E may include a 

plurality of metals E1, E2, E3, E4, E5, and E6.  The second side metal 2212E may 30 

include a plurality of metals E7, E8, E9, E10, E11, and E12.  For example, when the 

foldable electronic device 2 is in the folded state (see FIG. 3), the plurality of metals 

E1, E2, E3, E4, E5, and E6 included in the first side metal 2112E and the plurality of 

metals E7, E8, E9, E10, E11, and E12 included in the second side metal 2212E may 

be respectively and correspondingly aligned with and overlap each other. 35 
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[199] According to an embodiment, the first ground area G1 may include a portion 

of the ground structure (not separately illustrated) of the foldable electronic device 2 

located corresponding to the first housing 21 (see FIG. 2).  The first ground area G1 

may include, for example, at least one ground plane included in the at least one printed 

circuit board (not separately illustrated) disposed on the first support 2111 (see FIG. 5 

4), the first inner metal (not separately illustrated) of the first support 2111 (see FIG. 

4), and/or a combination of one or more other conductors (or, conductive areas or 

conductive structures). 

[200] According to an embodiment, when viewed from above the first rear surface 

area (or the first display area 251 in FIG. 2) of the foldable electronic device 2, the 10 

first ground area G1 may overlap the first rear surface area.  When viewed from 

above the first rear surface area of the foldable electronic device 2, the first ground 

area G1 may be surrounded by the first side metal 2112E. 

[201] According to an embodiment, at least one of the plurality of metals E1, E2, 

E3, E4, E5, and E6 included in the first side metal 2112E may be electrically and/or 15 

physically connected to the ground area G1. 

[202] According to an embodiment, at least one of the plurality of metals E1, E2, 

E3, E4, E5, and E6 included in the first side metal 2112E may be electrically and/or 

physically connected to the first ground area G1. 

[203] According to an embodiment, the second ground area G2 may include a 20 

portion of the ground structure (not separately illustrated) of the foldable electronic 

device 2 located corresponding to the second housing 22 (see FIG. 2).  The second 

ground area G2 may include, for example, at least one ground plane included in the at 

least one printed circuit board (not separately illustrated) disposed on the second 

support 2211 (see FIG. 4), the second inner metal (not separately illustrated) of the 25 

second support 2211 (see FIG. 4), and/or a combination of one or more other 

conductors (or, conductive areas or conductive structures). 

[204] According to an embodiment, when viewed from above the second rear 

surface area (or the second display area 252 in FIG. 2) of the foldable electronic device 

2, the second ground area G2 may overlap the second rear surface area.  When 30 

viewed from above the second rear surface area of the foldable electronic device 2, 

the second ground area G2 may be surrounded by the second side metal 2212E. 

[205] According to an embodiment, at least one of the plurality of metals E7, E8, 

E9, E10, E11, and E12 included in the second side metal 2212E may be electrically 

and/or physically connected to the second ground area G2. 35 
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[206] According to an embodiment, at least one of the plurality of metals E7, E8, 

E9, E10, E11, and E12 included in the second side metal 2212E may be electrically 

and/or physically connected to the second ground area G2. 

[207] According to an embodiment, the foldable electronic device 2 may include 

one or more first non-ground areas (or non-conductive areas) that are at least partially 5 

physically separated between the first ground area G1 and the first side metal 2112E.  

The illustrated first non-ground area NG1 may be, for example, one of one or more 

first non-ground areas located in the first housing 21 (see FIG. 2). 

[208] According to an embodiment, the one or more first non-ground areas located 

in the first housing 21 (see FIG. 2) may include one or more first openings formed in 10 

the first ground area G1.  In various embodiments, the one or more first non-ground 

areas may include a non-conductive material (not separately illustrated) disposed 

(e.g., filled) in the one or more first openings.  The non-conductive material disposed 

in the one or more first openings may, for example, be included in the first inner non-

metal (not separately illustrated) included in the first support 2111 (see FIG. 4). 15 

[209] According to an embodiment, the first non-ground area NG1 may be located 

corresponding to the first edge B1.  For example, the first metal E1 may be 

physically separated from the first ground area G1 with the first non-ground area NG1 

interposed therebetween.  For example, the first non-ground area NG1 may include 

a first opening in the form of a notch formed in the first ground area G1 to correspond 20 

to the first metal E1.  The first non-ground area NG1 may include, for example, a 

non-conductive material disposed in the first opening. 

[210] According to an embodiment, the foldable electronic device 2 may include 

one or more second non-ground areas (or non-conductive areas) that are at least 

partially physically separated between the second ground area G2 and the second side 25 

metal 2212E.  The illustrated second non-ground area NG2 may be, for example, one 

of one or more second non-ground areas located in the second housing 22 (see FIG. 

2). 

[211] According to an embodiment, the one or more second non-ground areas 

located in the second housing 22 (see FIG. 2) may include one or more second 30 

openings formed in the second ground area G2.  In various embodiments, the one or 

more second non-ground areas may include a non-conductive material (not separately 

illustrated) disposed (e.g., filled) in the one or more second openings.  The non-

conductive material disposed in the one or more second openings may, for example, 
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be included in the second inner non-metal (not separately illustrated) included in the 

second support 2211 (see FIG. 4). 

[212] According to an embodiment, the second non-ground area NG2 may be 

located corresponding to the fifth edge B2.  For example, the seventh metal E7 may 

be physically separated from the second ground area G2 with the second non-ground 5 

area NG2 interposed therebetween.  For example, the second non-ground area NG2 

may include a second opening in the form of a notch formed in the second ground 

area G2 to correspond to the seventh metal E7.  The second non-ground area NG2 

may include, for example, a non-conductive material disposed in the second opening. 

[213] According to an embodiment, when the foldable electronic device 2 in the 10 

folded state (see FIG. 3), the first non-ground area NG1 and the second non-ground 

area NG2 may overlap each other. 

[214] According to an embodiment, the first electrical path EP1 may electrically 

interconnect the first metal E1 and the wireless communication circuit 610.  The first 

electrical path EP1 may be electrically connected to the first point P1 of the first metal 15 

E1.  The first electrical path EP1 may include a combination of one or more 

conductive paths (or, conductors or conductive structures) (not separately illustrated) 

between the first metal E1 and the wireless communication circuit 610. 

[215] According to an embodiment, the first electrical path EP1 may be 

accommodated in the first housing 21 (see FIG. 2). 20 

[216] According to an embodiment, the wireless communication circuit 610 may 

be disposed on a first printed circuit board (not separately illustrated) disposed on the 

first support 2111 (see FIG. 4).  The first electrical path EP1 may include, for 

example, a first conductive line (e.g., a first wire) included in the first printed circuit 

board, and an electrical connection structure between the first metal E1 and the first 25 

printed circuit board.  One end of the first conductive line may be electrically 

connected to the wireless communication circuit 610.  The other end of the first 

conductive line may be electrically connected to the electrical connection structure 

between the first metal E1 and the first printed circuit board.  The electrical 

connection structure between the first metal E1 and the first printed circuit board may 30 

include, for example, a flexible conductor (or, a flexible conductive portion or a 

flexible conductive member) (not separately illustrated) disposed between the first 

metal E1 and the first printed circuit board.  The flexible conductor may vary and 

include, for example, a conductive clip (e.g., a conductive structure including an 

elastic structure), a pogo pin, a spring, conductive Poron, conductive sponge, 35 
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conductive rubber, conductive tape, or a conductive connector.  The first metal E1 

may include, for example, a first protrusion (not separately illustrated) that is in 

physical contact with a flexible conductor disposed on the first printed circuit board.  

The first protrusion may include a first point P1. 

[217] According to an embodiment, the second electrical path EP2 may electrically 5 

interconnect the seventh metal E7 and the wireless communication circuit 610.  The 

second electrical path EP2 may be electrically connected to the second point P2 of the 

seventh metal E7.  The second electrical path EP2 may include a combination of one 

or more conductive paths (or, conductors or conductive structures) (not separately 

illustrated) between the seventh metal E7 and the wireless communication circuit 610. 10 

[218] According to an embodiment, the second electrical path EP2 may extend 

from the first housing 21 (see FIG. 2) to the second housing 22 (see FIG. 2).  The 

second electrical path EP2 may be disposed across the hinge portion 24. 

[219] According to an embodiment, the foldable electronic device 2 may include a 

first printed circuit board (not separately illustrated) disposed on the first support 2111 15 

(see FIG. 4), a second printed circuit board (not separately illustrated) disposed on the 

second support 2211 (see FIG. 4), and a flexible printed circuit board (e.g., the flexible 

printed circuit board 2500 in FIG. 25) electrically interconnecting the first printed 

circuit board and the second printed circuit board.  The flexible printed circuit board 

may extend from the first housing 21 (see FIG. 2) to the second housing 22 (see FIG. 20 

2) across the hinge portion 24.  The second electrical path EP2 may include a second 

conductive line (e.g., a second wire) included in the first printed circuit board on 

which the wireless communication circuit 610 is disposed, a third conductive line 

(e.g., a third wire) included in the second printed circuit board, a fourth conductive 

line (e.g., a fourth wire) included in the flexible printed circuit board, and/or an 25 

electrical connection structure between the seventh metal E7 and the second printed 

circuit board.  The second conductive line may be electrically connected to the 

wireless communication circuit 610.  The third conductive line may be electrically 

connected to the electrical connection structure between the seventh metal E7 and the 

second printed circuit board.  The fourth conductive line may electrically 30 

interconnect the second conductive line and the third conductive line.  The electrical 

connection structure between the seventh metal E7 and the second printed circuit 

board may include, for example, a flexible conductor (or, a flexible conductive portion 

or a conductive member) disposed between the seventh metal E7 and the second 

printed circuit board (e.g., a conductive clip, a pogo pin, a spring, conductive Poron, 35 
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conductive rubber, conductive tape, or a conductive connector) (not separately 

illustrated).  For example, the seventh metal E7 may include a second protrusion (not 

separately illustrated) that is in physical contact with a flexible conductor disposed on 

the second printed circuit board.  The second protrusion may include a second point 

P2. 5 

[220] According to an embodiment, the third electrical path EP3 may electrically 

interconnect the first metal E1 and the first ground area G1.  The third electrical path 

EP3 may be electrically connected to the third point P3 of the first metal E1.  The 

third electrical path EP3 may include a combination of one or more conductive paths 

(or, conductors or conductive structures) (not separately illustrated) between the first 10 

metal E1 and the first ground area G1. 

[221] According to an embodiment, the third electrical path EP3 is a flexible 

conductor (or, a flexible conductive portion or a flexible conductive member) that 

electrically interconnects the first metal E1 and the first ground area G1 (e.g., a 

conductive clip, a pogo pin, a spring, conductive Poron, conductive rubber, 15 

conductive tape, or a conductive connector) (not separately illustrated).  The flexible 

conductor may be disposed on, for example, a first printed circuit board (not 

separately illustrated) disposed on the first support 2111 (see FIG. 4) and may be 

electrically connected to the first ground area G1.  For example, the flexible 

conductor may be disposed on the first support 2111 (see FIG. 4) and may be 20 

electrically connected to the first ground area G1.  The first metal E1 may include, 

for example, a third protrusion (not separately illustrated) that is in physical contact 

with a flexible conductor.  The third protrusion may include a third point P3. 

[222] According to an embodiment, the fourth electrical path EP4 may electrically 

interconnect the seventh metal E7 and the second ground area G2.  The fourth 25 

electrical path EP4 may be electrically connected to the fourth point P4 of the seventh 

metal E7.  The fourth electrical path EP4 may include a combination of one or more 

conductive paths (or, conductors or conductive structures) (not separately illustrated) 

between the seventh metal E7 and the second ground area G2. 

[223] According to an embodiment, the fourth electrical path EP4 is a flexible 30 

conductor (or, a flexible conductive portion or a flexible conductive member) that 

electrically interconnects the seventh metal E7 and the second ground area G2 (e.g., a 

conductive clip, a pogo pin, a spring, conductive Poron, conductive rubber, 

conductive tape, or a conductive connector) (not separately illustrated).  The flexible 

conductor may be disposed on, for example, a second printed circuit board (not 35 



 44 

separately illustrated) disposed on the second support 2211 (see FIG. 4) and may be 

electrically connected to the second ground area G2.  For example, the flexible 

conductor may be disposed on the second support 2211 (see FIG. 4) and may be 

electrically connected to the second ground area G2.  The seventh metal E7 may 

include, for example, a fourth protrusion (not separately illustrated) that is in physical 5 

contact with a flexible conductor.  The fourth protrusion may include a fourth point 

P4. 

[224] According to an embodiment, the fifth electrical path EP5 may electrically 

interconnect the first ground area G1 and the second ground area G2.  The fifth 

electrical path EP5 may include a combination of one or more conductive paths (or, 10 

conductors or conductive structures) (not separately illustrated) between the first 

ground area G1 and the second ground area G2. 

[225] According to an embodiment, at least a portion of the fifth electrical path 

EP5 may be included in a flexible printed circuit board (e.g., the flexible printed 

circuit board 2500 in FIG. 25) disposed across the hinge portion 24. 15 

[226] According to an embodiment, the foldable electronic device 2 may include a 

flexible printed circuit (e.g., the flexible printed circuit board 2500 of FIG. 25) 

extending from the first housing 21 (see FIG. 2) to the second housing 22 (see FIG. 

2) across the hinge portion 24.  The flexible printed circuit board may include, for 

example, a conductive line included in the second electrical path EP2 and a conductive 20 

line included in the fifth electrical path EP5. 

[227] According to an embodiment, the fifth electrical path EP5 is connected to at 

least one hinge module included in the hinge portion 24 (e.g., the first hinge module 

241, the second hinge module 242, and /or the third hinge module 243 in FIG. 3).  A 

first inner metal (not separately illustrated) included in the first ground area G1 of the 25 

first support 2111 (see FIG. 4) and a second inner metal (not separately illustrated) 

included in the second ground area G2 of the second support 2211 (see FIG. 4) may 

be electrically connected to each other through at least one hinge module. 

[228] According to an embodiment, the fifth electrical path EP5 may be defined or 

interpreted as a portion (e.g., a connection body, a connection member, or a 30 

connection structure) that electrically connects the first ground area G1 and the second 

ground area G2 of the ground structure of the foldable electronic device 2. 

[229] According to an embodiment, a first exemplary antenna structure 600 

included in the foldable electronic device 2 may include a first metal E1, a seventh 

metal E7, a first ground area G1, a second ground area G2, a first electrical path EP1, 35 
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a second electrical path EP2, a third electrical path EP3, a fourth electrical path EP4, 

and/or a fifth electrical path EP5. 

[230] According to an embodiment, the wireless communication circuit 610 may 

provide (or feed) a positive voltage (i.e., +voltage) (V) to the first metal E1 through 

the first electrical path EP1 and a negative voltage (i.e., -voltage) to the seventh metal 5 

E7 through the second electrical path EP2.  The case where the wireless 

communication circuit 610 provides a +voltage to the first metal E1 through the first 

electrical path EP1 and provides a -voltage to the second metal E7 through the second 

electrical path EP2 may be defined or interpreted as “differential feeding”.  

Hereinafter, the case where the wireless communication circuit 610 provides a 10 

+voltage will be referred to as “positive (+) feeding”, and the case where the wireless 

communication circuit 610 provides a -voltage will be referred to as “negative (-) 

feeding”. 

[231] According to an embodiment, the combination of the first ground area G1, 

the second ground area G2, and the fifth electrical path EP5 may operate as an antenna 15 

ground G as an equal electrical element at the time of positive feeding and negative 

feeding of the wireless communication circuit 610. 

[232] According to an embodiment, at the time of positive feeding to the first 

electrical path EP1 and negative feeding to the second electrical path EP2, due to the 

potential difference, a first current flow corresponding to the first metal E1 and a 20 

second current flow corresponding to the seventh metal E7 may be provided (or 

formed).  The first current flow may have a first current path (or first loop) L1 (see 

FIG. 7) in which a current (or radiation current) flows from the first electrical path 

EP1 to the third electrical path EP3 through the first metal E1.  The second current 

flow may have a second current path (or second loop) L2 (see FIG. 7) in which a 25 

current (or radiation current) flows from the fourth electrical path EP4 to the second 

electrical path EP2 through the seventh metal E7.  The first current path L1 and the 

distribution of current (or radiation current) along the first current path L1 may form 

an electromagnetic field (or magnetic field distribution) 701.  The second current 

path L2 and the distribution of current along the second current path L2 may form an 30 

electromagnetic field (or magnetic field distribution) 702. 

[233] According to an embodiment, at the time of positive feeding to the electrical 

path EP1 and negative feeding to the second electrical path EP2, an electromagnetic 

field 701 including electromagnetic force passing through the first non-ground area 

NG1 between the first metal E1 and the second ground area G1, and an 35 
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electromagnetic field 702 including electromagnetic force passing through a second 

non-ground area NG2 between the seventh metal E7 and the second ground area G2 

may be provided (or formed). 

[234] According to an embodiment, the wireless communication circuit 610 may 

be configured to transmit and/or receive a signal of a frequency band selected or 5 

predetermined through an electromagnetic field 701 generated corresponding to the 

first current path L1 including the first metal E1 and/or an electromagnetic field 702 

generated corresponding to the second current path L2 including the seventh metal E7 

at the time of positive feeding to the first electrical path EP1 and negative feeding to 

the second electrical path EP2. 10 

[235] According to an embodiment, the wireless communication circuit 610 may 

be configured to transmit and/or receive a signal of about 13.56 MHz for NFC through 

an electromagnetic field 701 generated corresponding to the first current path L1 

including the first metal E1 and/or an electromagnetic field 702 generated 

corresponding to the second current path L2 including the seventh metal E7. 15 

[236] According to an embodiment, the first rear surface area of the exterior of the 

foldable electronic device 2 may include a first area (or first upper area) 201 and a 

second area (or first middle area) 202, and a third area (or first lower area) 203.  The 

second area 202 may be located between the first area 201 and the third area 203.  

The first area 201 may be located closer to the first edge B1 than the second area 202.  20 

The third area 203 may be located closer to the third edge B3 than the second area 

202.  The second rear surface area of the exterior of the foldable electronic device 2 

may include a fourth area (or second upper area) 204, a fifth area (or second middle 

area) 205, and a sixth area (or second lower area) 206.  The fifth area 205 may extend 

the fourth area 204 and the sixth area 206.  The fourth area 204 may be located closer 25 

to the fifth edge B5 than the fifth area 205.  The sixth area 206 may be located closer 

to the seventh edge B7 than the fifth area 205.  When the foldable electronic device 

2 is in the folded state, the first area 201 and the fourth area 204, the second area 202 

and the fifth area 205, and the third area 203 and the six areas 206 may overlap each 

other.  At the time of positive feeding to the first electrical path EP1 and negative 30 

feeding to the second electrical path EP2, the electromagnetic field 701 generated 

corresponding to the first current path L1 including the first metal E1 may be radiated 

through the first area 201 of the first rear surface area, and the electromagnetic field 

702 generated corresponding to the second current path L2 including the seventh 

metal E7 may be radiated through the fourth area 204 of the second rear surface area.  35 
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Compared to the second area 202 and the third area 203, the first area 201 may be less 

likely to be included in a grip position of a user’s hand for the foldable electronic 

device 2 in the unfolded or folded state.  By causing the electromagnetic field 701 

generated corresponding to the first current path L1 including the first metal E1 to be 

radiated through the first area 201 of the first rear surface area, it is possible to reduce 5 

the limitations of a user’s hand grip position for the foldable electronic device 2 in the 

unfolded or folded state and to reduce the possibility of deterioration of radiation 

performance due to a user’s hand (e.g., dielectric).  Compared to the fifth area 205 

and the sixth area 206, the fourth area 204 may be less likely to be included in a grip 

position of a user’s hand for the foldable electronic device 2 in the unfolded or folded 10 

state.  By causing the electromagnetic field 702 generated corresponding to the 

second current path L2 including the seventh metal E7 to be radiated through the 

fourth area 204 of the second rear surface area, it is possible to reduce the limitations 

of a user’s hand grip position for the foldable electronic device 2 in the unfolded or 

folded state and to reduce the possibility of deterioration of radiation performance due 15 

to a user’s hand (e.g., dielectric). 

[237] According to an embodiment, when the foldable electronic device 2 is in the 

folded state, the first current path (or first loop) L1 including the first metal E1 and 

the second current path (or second loop) L2 including the seventh metal E7 may 

provide (or form) a coil (or coil-shaped loop).  The first current path L1 may provide 20 

(or form) a first turn of the coil.  The second current path L2 may provide (or form) 

a second turn of the coil.  At the time of positive feeding to the first electrical path 

EP1 and negative feeding to the second electrical path EP2, the coil formed by a 

combination of the first turn of the first current path L1 and the second turn of the 

second current path L2 when the foldable electronic device 2 is in the folded state may 25 

improve radiation performance by generating an electromagnetic field that is a 

composite of the electromagnetic field 701 generated through the first current path L1 

and the electromagnetic field 702 generated through the second current path L2. 

[238] According to an embodiment, the third point P3 of the first metal E1 

electrically connected to the third electrical path EP3 may be located closer to the 30 

hinge portion 24 than the first point P1 of the first metal E1 electrically connected to 

the first electrical path EP1.  The second point P2 of the first metal E7 electrically 

connected to the second electrical path EP2 may be located closer to the hinge portion 

24 than the fourth point P4 of the seventh metal E7 electrically connected to the fourth 

electrical path EP4.  At the time of positive feeding to the first electrical path EP1 35 
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and negative feeding to the second electrical path EP2, the current (or radiation 

current) may flow on the first metal E1 from the first point P1 to the third point P3, 

and may flow on the seventh metal E7 from the fourth point P4 to the second point 

P2.  When the foldable electronic device 2 is in the folded state, the first metal E1 

and the seventh metal E7 may be aligned with and overlap each other.  At the time 5 

of positive feeding to the first electrical path EP1 and negative feeding to the second 

electrical path EP2 when the foldable electronic device 2 is in the folded state, the 

direction in which the current (or radiation current) flows on the first metal E1 from 

the first point P1 to the third point P3 and the direction in which the current flows on 

the seventh metal E7 from the fourth point P4 to the second point P2 may be 10 

substantially the same.  When the currents are caused to flow in substantially the 

same direction (see 800 in FIG. 8) on the first metal E1 and the seventh metal E7 

which are aligned with and overlap each other when the foldable electronic device 2 

is in the folded state, it is possible to improve radiation performance by generating an 

electromagnetic field with a relatively high intensity of electromagnetic force, 15 

compared to the case where the currents are to flow in opposite directions (e.g., 

reverse directions) on the first metal E1 and the seventh metal E7 which are aligned 

with and overlap each other when the foldable electronic device 2 is in the folded 

state. 

[239] In the disclosure, when it is described that radiation currents flow in the same 20 

direction on two metals aligned with each other (e.g., the first metal E1 and the seventh 

metal E7 at the time of feeding when the foldable electronic device is in the folded 

state, it may indicate that the phase of the radiation current (the phase of AC current) 

flowing on one metal (e.g., the first metal E1) and the phase of the radiation current 

flowing on the remaining metal (e.g., the seventh metal E7) substantially coincide at 25 

a specific point in time, i.e., that radiation currents have waveforms which are in-

phase to each other.  When it is described that the waveform of the radiation current 

flowing on one metal (e.g., the first metal E1) and the waveform of the radiation 

current flowing on the remaining metal (e.g., the seventh metal E7) are in the in-phase, 

it may mean that the waveforms are perfectly aligned in time, and the wave difference 30 

therebetween is 0.  When it is described that radiation currents flow in different 

directions on two metals aligned with each other (e.g., the first metal E1 and the 

seventh metal E7) at the time of feeding when the foldable electronic device is in the 

folded state, it may indicate, for example, that the phase of the radiation current (the 

phase of AC current) flowing on one metal (e.g., the first metal E1) and the phase of 35 
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the radiation current flowing on the remaining metal (e.g., the seventh metal E7) do 

not coincide at a specific point in time, i.e., that the radiation currents waveforms 

which are anti-phase to each other or have a relationship between in-phase and anti-

phase relationships. 

[240] According to various embodiments, although not separately illustrated, the 5 

first electrical path EP1 may be electrically connected to the third point P3, and the 

third electrical path EP3 may be electrically connected to the first point P1.  

Although not separately illustrated, the second electrical path EP2 may be electrically 

connected to the fourth point P4, and the fourth electrical path EP4 may be electrically 

connected to the second point P2.  At the time of positive feeding to the first 10 

electrical path EP1 and negative feeding to the second electrical path EP2, the current 

(or radiation current) may flow on the first metal E1 from the third point P3 to the first 

point P1, and may flow on the seventh metal E7 from the second point P2 to the fourth 

point P4.  At the time of positive feeding to the first electrical path EP1 and negative 

feeding to the second electrical path EP2 when the foldable electronic device 2 is in 15 

the folded state, the direction in which the current (or radiation current) flows on the 

first metal E1 from the third point P3 to the first point P1 and the direction in which 

the current flows on the seventh metal E7 from the second point P2 to the fourth P4 

may be substantially the same.  When the currents are caused to flow in substantially 

the same direction on the first metal E1 and the seventh metal E7 when the foldable 20 

electronic device 2 is in the folded state, it is possible to improve radiation 

performance by generating an electromagnetic field with a relatively high intensity of 

electromagnetic force, compared to the case where the currents are caused to flow in 

opposite directions (e.g., reverse directions) on the first metal E1 and the seventh 

metal E7 which are aligned with and overlap each other when the foldable electronic 25 

device 2 is in the folded state. 

[241] According to various embodiments, the first metal E1 may extend from a first 

end adjacent to the second metal E2 to a second end adjacent to the sixth metal E6.  

The first point P1 may be located substantially at the first end of the first metal E1, 

but without being limited thereto, the first point P1 may be formed at another position 30 

between the first end and the second end of the first metal E1.  The third point P3 

may be located substantially at the second end of the first metal E1, but without being 

limited thereto, the third point P3 may be formed at another position between the first 

end and the second end of the first metal E1. 
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[242] According to various embodiments, the seventh metal E7 may extend from a 

third end adjacent to the eighth metal E8 to a fourth end adjacent to the twelfth metal 

E12.  The fourth point P4 may be located substantially at the third end of the seventh 

metal E7, but without being limited thereto, the fourth point P4 may be formed at 

another position between the third end and the fourth end of the seventh metal E7.  5 

The second point P2 may be located substantially at the fourth end of the seventh 

metal E7, but without being limited thereto, the second point P2 may be formed at 

another position between the third end and the fourth end of the seventh metal E7. 

[243] According to an embodiment, the EMI filter 620 may be disposed in the first 

electrical path EP1 and/or the second electrical path EP2 or may be electrically 10 

connected to the first electrical path EP1 and/or the second electrical path EP2.  The 

EMI filter 620 may reduce or shield noise affecting a signal (e.g., an NFC signal) in a 

selected or predetermined frequency band. 

[244] According to an embodiment, the matching circuit 630 may be disposed in 

the first electrical path EP1 and/or the second electrical path EP2 or may be 15 

electrically connected to the first electrical path EP1 and/or the second electrical path 

EP2.  The matching circuit 630 may adjust the frequency of the first exemplary 

antenna structure 600 such that resonance can be generated, for example, in a selected 

or predetermined frequency band.  The matching circuit 630 may move, for example, 

the resonance frequency of the first exemplary antenna structure 600 to a 20 

predetermined frequency, or may move the resonance frequency by a predetermined 

amount. 

[245] According to an embodiment, when the foldable electronic device 2 is in the 

unfolded state, the matching circuit 630 may adjust the frequency of the first 

exemplary antenna structure 600 such that the electromagnetic field 701 generated 25 

corresponding to the current path L1 including the first metal E1 and the 

electromagnetic field 702 generated corresponding to the second current path L2 

including the seventh metal E7 at the time of positive feeding to the first electrical 

path EP1 and negative feeding to the second electrical path EP2 can have a resonance 

frequency of about 13.56 MHz for NFC.  For example, when the foldable electronic 30 

device 2 is in the folded state, the matching circuit 630 may adjust the frequency of 

the first exemplary antenna structure 600 such that the electromagnetic field generated 

from the coil formed by the combination of the first turn of the first current path and 

the second turn of the second current path at the time of positive feeding to the first 
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electrical path EP1 and negative feeding to the second electrical path EP2 can have a 

resonance frequency of about 13.56 MHz for NFC. 

[246] According to an embodiment, the matching circuit 630 may adjust the 

inductance of the first exemplary antenna structure 600 to have a predetermined 

inductance value at the time of positive feeding to the first electrical path EP1 and 5 

negative feeding to the second electrical path EP2.  For example, when the foldable 

electronic device 2 is in the unfolded state, the matching circuit 630 may adjust the 

inductance of the first exemplary antenna structure 600 such that the electromagnetic 

field 701 generated corresponding to the current path L1 including the first metal E1 

and the electromagnetic field 702 generated corresponding to the second current path 10 

L2 including the seventh metal E7 at the time of positive feeding to the first electrical 

path EP1 and negative feeding to the second electrical path EP2 can have an 

inductance value of about 8 to 10 microhenry for about 13.56 MHz for NFC.  For 

example, when the foldable electronic device 2 is in the folded state, the matching 

circuit 630 may adjust the inductance of the first exemplary antenna structure 600 15 

such that the electromagnetic field generated from the coil formed by the combination 

of the first turn of the first current path and the second turn of the second current path 

at the time of positive feeding to the first electrical path EP1 and negative feeding to 

the second electrical path EP2 can have a resonance frequency of about 13.56 MHz 

for NFC. 20 

[247] According to an embodiment, the matching circuit 630 may provide (or form) 

impedance matching.  At the time of positive feeding to the first electrical path EP1 

and negative feeding to the second electrical path EP2, the matching circuit 630 may 

reduce transmission loss through impedance matching. 

[248] According to an embodiment, the first filter 640 may be disposed on the first 25 

electrical path EP1 or electrically connected to the first electrical path EP1.  The 

wireless communication circuit 610 may be electrically connected to the first metal 

E1 through, for example, the first filter 640.  When the first metal E1 is used as an 

antenna radiator in a non-NFC band (referred to as a non-NFC frequency band) such 

as LB, MB, HB, or UHB, the first filter 640 may reduce the influence of the first 30 

exemplary structure 600 on the non-NFC band (e.g., electromagnetic interference).  

For example, when the first metal E1 is used as an antenna radiator in a non-NFC 

band such as LB, MB, HB, or UHB, the first filter 640 may reduce or prevent the 

occurrence of resonance in the NFC band (or an NFC frequency band). 
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[249] According to an embodiment, the first filter 640 may be provided as at least 

one filter (also referred to as a filter circuit), at least one switch (also referred to as a 

switch circuit), or a combination thereof. 

[250] According to an embodiment, the first filter 640 may include a diplex or a 

duplexer capable of transmitting each of an NFC band and a non-NFC band 5 

separately. 

[251] According to an embodiment, the second filter 650 may be disposed on the 

second electrical path EP2 or electrically connected to the second electrical path EP2.  

The wireless communication circuit 610 may be electrically connected to the seventh 

metal E7 through, for example, the second filter 650.  When the seventh metal E7 is 10 

used as an antenna radiator in a non-NFC band such as LB, MB, HB, or UHB, the 

second filter 650 may reduce the influence of the first exemplary structure 600 on the 

non-NFC band (e.g., electromagnetic interference).  For example, when the seventh 

metal E7 is used as an antenna radiator in a non-NFC band such as LB, MB, HB, or 

UHB, the second filter 650 may reduce or prevent the occurrence of resonance in the 15 

NFC band. 

[252] According to an embodiment, the second filter 650 may be provided as at 

least one filter (also referred to as a filter circuit), at least one switch (also referred to 

as a switch circuit), or a combination thereof. 

[253] According to an embodiment, the second filter 650 may include a diplex or 20 

a duplexer capable of transmitting each of an NFC band and a non-NFC band 

separately. 

[254] The embodiment of FIG. 6 discloses that the first metal E1 and the seventh 

metal E7 are connected in series to the wireless communication circuit 610, but the 

disclosure is not limited thereto.  The first metal E1 and the seventh metal E7 may 25 

be implemented to be connected in parallel to the wireless communication circuit 610.  

For example, the case where the first metal E1 and the seventh metal E7 are connected 

in parallel to the wireless communication circuit 610 will be described with reference 

to FIG. 9, 

[255] FIG. 9 is a view illustrating the foldable electronic device 2 according to an 30 

embodiment of the disclosure in the unfolded state.  It is to be understood that the 

disclosure conceives and includes all of the combinations of features and/or 

embodiments disclosed with reference to FIG. 9.  That is, all of the combinations of 

features described below with reference to FIG. 9 are to be considered as being 

included in the disclosure as specific examples. 35 
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[256] Referring to FIG. 9, the foldable electronic device 2 may include a first side 

metal 2112E including a plurality of metals E1, E2, E3, E4, E5, and E6, a second side 

metal 2212E including a plurality of metals E7, E8, E9, E10, E11, and E12, a first 

ground area G1, a second ground area G2, a first electrical path EP1, a second 

electrical path EP2, a fifth electrical path EP5, a sixth electrical path EP6, a seventh 5 

electrical path EP7, a wireless communication circuit 610, an EMI filter 620, a 

matching circuit 630, a first filter 640, and/or a second filter 650.  Descriptions of 

some components of FIG. 9 that are indicated by the same reference numerals as those 

illustrated in FIG. 6 will be omitted. 

[257] According to an embodiment, a second exemplary antenna structure 900 10 

included in the foldable electronic device 2 may include a first metal E1, a seventh 

metal E7, a first ground area G1, a second ground area G2, a first electrical path EP1, 

a second electrical path EP2, a fifth electrical path EP5, a sixth electrical path EP6, 

and/or a seventh electrical path EP7. 

[258] According to an embodiment, the sixth electrical path EP6 may electrically 15 

interconnect the first electrical path EP1 and the fourth point P4 of the seventh metal 

E7.  The seventh metal E7 may be electrically connected to the first electrical path 

EP1 through the sixth electrical path EP6.  The sixth electrical path EP6 may include 

a combination of one or more conductive paths (or, conductors or conductive 

structures) (not separately illustrated) between the first electrical path EP1 and the 20 

fourth point P4 of the seventh metal E7. 

[259] According to an embodiment, the sixth electrical path EP6 may extend from 

the first housing 21 (see FIG. 2) to the second housing 22 (see FIG. 2).  The six 

electrical path EP6 may be disposed across the hinge portion 24. 

[260] According to an embodiment, the foldable electronic device 2 may include a 25 

first printed circuit board (not separately illustrated) disposed on the first support 2111 

(see FIG. 4), a second printed circuit board (not separately illustrated) disposed on the 

second support 2211 (see FIG. 4), and a flexible printed circuit board (e.g., the flexible 

printed circuit board 2500 in FIG. 25) electrically interconnecting the first printed 

circuit board and the second printed circuit board.  The flexible printed circuit board 30 

may be placed across the hinge portion 24.  The sixth electrical path EP6 may include 

a fifth conductive line (e.g., a fifth wire) included in the first printed circuit board on 

which the wireless communication circuit 610 is disposed, a sixth conductive line 

included in the second printed circuit board (e.g., a sixth wire), and/or a seventh 

conductive line (e.g., a seventh wire) included in the flexible printed circuit board.  35 
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The fifth conductive line may be electrically connected to the first electrical path EP1.  

The sixth conductive line may be electrically connected to the fourth point P4 of the 

seventh metal E7.  The seventh conductive line may electrically interconnect the 

fifth conductive line and the sixth conductive line. 

[261] According to an embodiment, the seventh electrical path EP7 may 5 

electrically interconnect the second electrical path EP2 and the third point P3 of the 

first metal E1.  The first metal E1 may be electrically connected to the second 

electrical path EP2 through the seventh electrical path EP7.  The seventh electrical 

path EP7 may include a combination of one or more conductive paths (or, conductors 

or conductive structures) (not separately illustrated) between the second electrical 10 

path EP2 and the third point P3 of the first metal E1. 

[262] According to an embodiment, the seventh electrical path EP7 may be 

accommodated in the first housing 21 (see FIG. 2). 

[263] According to an embodiment, the seventh electrical path EP7 may include an 

eighth conductive line (e.g., an eighth conductive line) included in the first printed 15 

circuit board (not separately illustrated) disposed on the first support 2111 (see FIG. 

4).  The first printed circuit board may include a second conductive line (e.g., a 

second wire) included in the second electrical path EP2.  The eighth conductive line 

may be electrically connected to the second conductive line. 

[264] According to an embodiment, the foldable electronic device 2 may include a 20 

flexible printed circuit (e.g., the flexible printed circuit board 2500 of FIG. 25) 

extending from the first housing 21 (see FIG. 2) to the second housing 22 (see FIG. 

2) across the hinge portion 24.  The flexible printed circuit board may include, for 

example, a conductive line included in the second electrical path EP2, a conductive 

line included in the fifth electrical path EP5, and/or a conductive line included in the 25 

sixth electrical path EP6.  In various embodiments, the sixth electrical path EP6 may 

be included in a second printed circuit board (not separately illustrated) 

accommodated in the second housing 22, and may be electrically connected to the 

flexible printed circuit board. 

[265] According to an embodiment, the wireless communication circuit 610 may 30 

provide (or feed) a +voltage to the first electrical path EP1 and a -voltage to the second 

electrical path EP2.  The +voltage may be provided to the first point P1 of the first 

metal E1 through the first electrical path EP1.  The +voltage may be provided to the 

fourth point P4 of the second metal E2 through the sixth electrical path EP6.  The -

voltage may be provided to the second point P2 of the seventh metal E7 through the 35 
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second electrical path EP2.  The -voltage may be provided to the third point P3 of 

the first metal E1 through the seventh electrical path EP7. 

[266] According to an embodiment, at the time of positive feeding to the first 

electrical path EP1 and negative feeding to the second electrical path EP2, a first 

current flow corresponding to the first metal E1 and a second current flow 5 

corresponding to the seventh metal E7 may be provided (or formed).  The first 

current flow may have a first current path (or first loop) in which a current (or radiation 

current) flows from the first electrical path EP1 to the seventh electrical path EP7 

through the first metal E1.  The second current flow may have a second current path 

(or second loop) in which a current (or radiation current) flows from the sixth 10 

electrical path EP6 to the second electrical path EP2 through the seventh metal E7. 

[267] According to an embodiment, the first current path and the distribution of 

current (or radiation current) along the first current path may form an electromagnetic 

field including electromagnetic force passing through the first non-ground area NG1 

between the first metal E1 and the first ground area G1. 15 

[268] According to an embodiment, the second current path and the distribution of 

current along the second current path may form an electromagnetic field including 

electromagnetic force passing through the second non-ground area NG2 between the 

seventh metal E7 and the second ground area G2. 

[269] According to an embodiment, the wireless communication circuit 610 may 20 

be configured to transmit and receive a signal of a frequency band selected or 

predetermined through an electromagnetic field generated corresponding to the first 

current path including the first metal E1 and/or an electromagnetic field generated 

corresponding to the second current path including the seventh metal E7 at the time 

of positive feeding to the first electrical path EP1 and negative feeding to the second 25 

electrical path EP2. 

[270] According to an embodiment, the wireless communication circuit 610 may 

be configured to transmit and/or receive a signal of about 13.56 MHz for NFC through 

an electromagnetic field generated corresponding to the first current path including 

the first metal E1 and/or an electromagnetic field generated corresponding to the 30 

second current path including the seventh metal E7. 

[271] According to an embodiment, when the foldable electronic device 2 is in the 

folded state, the first current path (or first loop) including the first metal E1 and the 

second current path (or second loop) including the seventh metal E7 may provide (or 

form) a coil (or coil-shaped loop).  The first current path may provide (or form) a 35 
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first turn of the coil.  The second current path may provide (or form) a second turn 

of the coil.  At the time of positive feeding to the first electrical path EP1 and 

negative feeding to the second electrical path EP2, the coil formed by a combination 

of the first turn of the first current path and the second turn of the second current path 

when the foldable electronic device 2 is in the folded state may improve radiation 5 

performance by generating an electromagnetic field that is a composite of the 

electromagnetic field generated through the first current path and the electromagnetic 

field generated through the second current path. 

[272] According to an embodiment, at the time of positive feeding to the first 

electrical path EP1 and negative feeding to the second electrical path EP2, the current 10 

(or radiation current) may flow on the first metal E1 from the first point P1 to the third 

point P3, and may flow on the seventh metal E7 from the fourth point P4 to the second 

point P2.  When the foldable electronic device 2 is in the folded state, the first metal 

E1 and the seventh metal E7 may be aligned with and overlap each other.  At the 

time of positive feeding to the first electrical path EP1 and negative feeding to the 15 

second electrical path EP2 when the foldable electronic device 2 is in the folded state, 

the direction in which the current (or radiation current) flows on the first metal E1 

from the first point P1 to the third point P3 and the direction in which the current flows 

on the seventh metal E7 from the fourth point P4 to the second point P2 may be 

substantially the same.  When the currents are caused to flow in substantially the 20 

same direction on the first metal E1 and the seventh metal E7 which are aligned with 

and overlap each other when the foldable electronic device 2 is in the folded state, it 

is possible to improve radiation performance by generating an electromagnetic field 

with a relatively high intensity of electromagnetic force, compared to the case where 

the currents are caused to flow in opposite directions (e.g., reverse directions) on the 25 

first metal E1 and the seventh metal E7 which are aligned with and overlap each other 

when the foldable electronic device 2 is in the folded state. 

[273] According to various embodiments, although not separately illustrated, the 

first electrical path EP1 may be electrically connected to the third point P3, and the 

seventh electrical path EP7 may be electrically connected to the first point P1.  30 

Although not separately illustrated, the second electrical path EP2 may be electrically 

connected to the fourth point P4, and the sixth electrical path EP6 may be electrically 

connected to the second point P2.  At the time of positive feeding to the first 

electrical path EP1 and negative feeding to the second electrical path EP2, the current 

(or radiation current) may flow on the first metal E1 from the third point P3 to the first 35 
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point P1, and may flow on the seventh metal E7 from the second point P2 to the fourth 

point P4.  At the time of positive feeding to the first electrical path EP1 and negative 

feeding to the second electrical path EP2 when the foldable electronic device 2 is in 

the folded state, the direction in which the current (or radiation current) flows on the 

first metal E1 from the third point P3 to the first point P1 and the direction in which 5 

the current flows on the seventh metal E7 from the second point P2 to the fourth P4 

may be substantially the same.  When the currents are caused to flow in substantially 

the same direction on the first metal E1 and the seventh metal E7 which are aligned 

with and overlap each other when the foldable electronic device 2 is in the folded 

state, it is possible to improve radiation performance by generating an electromagnetic 10 

field with a relatively high intensity of electromagnetic force, compared to the case 

where the currents are caused to flow in opposite directions (e.g., reverse directions) 

on the first metal E1 and the seventh metal E7 which are aligned with and overlap 

each other when the foldable electronic device 2 is in the folded state. 

[274] FIG. 10 is a view illustrating the foldable electronic device 2 according to an 15 

embodiment of the disclosure in an unfolded state.  It is to be understood that the 

disclosure conceives and includes all of the combinations of features and/or 

embodiments disclosed with reference to FIG. 10.  That is, all of the combinations 

of features described below with reference to FIG. 10 are to be considered as being 

included in the disclosure as specific examples. 20 

[275] Referring to FIG. 10, the foldable electronic device 2 may include a first side 

metal 2112E including a plurality of metals E1, E2, E3, E4, E5, and E6, a second side 

metal 2212E including a plurality of metals E7, E8, E9, E10, E11, and E12, a first 

ground area G1, a second ground area G2, a first electrical path EP1, a second 

electrical path EP2, a fifth electrical path EP5, an eighth electrical path EP8, a wireless 25 

communication circuit 610, an EMI filter 620, a matching circuit 630, a first filter 640, 

and/or a second filter 650.  Descriptions of some components of FIG. 9 that are 

indicated by the same reference numerals as those illustrated in FIG. 6 will be omitted. 

[276] According to an embodiment, a third exemplary antenna structure 1000 

included in the foldable electronic device 2 may include a first metal E1, a seventh 30 

metal E7, a first ground area G1, a second ground area G2, a first electrical path EP1, 

a second electrical path EP2, a fifth electrical path EP5, and/or an eighth electrical 

path EP8. 

[277] According to an embodiment, the eighth electrical path EP8 may electrically 

interconnect the first metal E1 and the seventh metal E7.  The third electrical path 35 
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EP8 may include a combination of one or more conductive paths (or, conductors or 

conductive structures) (not separately illustrated) between the first metal E1 and the 

seventh metal E7. 

[278] According to an embodiment, the eighth electrical path EP8 may extend from 

the first housing 21 (see FIG. 2) to the second housing 22 (see FIG. 2).  The eighth 5 

electrical path EP8 may be disposed across the hinge portion 24. 

[279] According to an embodiment, the foldable electronic device 2 may include a 

first printed circuit board (not separately illustrated) disposed on the first support 2111 

(see FIG. 4), a second printed circuit board (not separately illustrated) disposed on the 

second support 2211 (see FIG. 4), and a flexible printed circuit board (e.g., the flexible 10 

printed circuit board 2500 in FIG. 25) electrically interconnecting the first printed 

circuit board and the second printed circuit board.  The flexible printed circuit board 

may be placed across the hinge portion 24.  The eighth electrical path EP8 may 

include a ninth conductive line (e.g., a ninth wire) included in the first printed circuit 

board on which the wireless communication circuit 610 is disposed, a tenth conductive 15 

line (e.g., a tenth wire) included in the second printed circuit board, an eleventh 

conductive line (e.g., an eleventh wire) included in the flexible printed circuit board, 

an electrical connection structure between the first metal E1 and the first printed 

circuit board, and/or an electrical connection structure between the seventh metal E7 

and the second printed circuit board.  The ninth conductive line may be electrically 20 

connected to the electrical connection structure between the first metal E1 and the first 

printed circuit board.  The tenth conductive line may be electrically connected to the 

electrical connection structure between the seventh metal E7 and the second printed 

circuit board.  The eleventh conductive line may electrically interconnect the ninth 

conductive line and the tenth conductive line.  The electrical connection structure 25 

between the first metal E1 and the first printed circuit board may include, for example, 

a flexible conductor (or a flexible conductive portion or a conductive member) 

disposed between the first metal E1 and the first printed circuit board (e.g., a 

conductive clip, a pogo pin, a spring, conductive Poron, conductive rubber, 

conductive tape, or a conductive connector) (not separately illustrated).  The 30 

electrical connection structure between the seventh metal E7 and the second printed 

circuit board may include, for example, a flexible conductor (or a flexible conductive 

portion or a conductive member) disposed between the seventh metal E7 and the 

second printed circuit board (e.g., a conductive clip, a pogo pin, a spring, conductive 
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Poron, conductive rubber, conductive tape, or a conductive connector) (not separately 

illustrated). 

[280] According to an embodiment, one end of the eighth electrical path EP8 may 

be electrically connected to the third point P3 of the first metal E1, and the other end 

of the eighth electrical path EP8 may be electrically connected to the fourth point P4 5 

of the seventh metal E7. 

[281] According to an embodiment, the foldable electronic device 2 may include a 

flexible printed circuit (e.g., the flexible printed circuit board 2500 of FIG. 25) 

extending from the first housing 21 (see FIG. 2) to the second housing 22 (see FIG. 

2) across the hinge portion 24.  The flexible printed circuit board may include, for 10 

example, a conductive line included in the second electrical path EP2, a conductive 

line included in the fifth electrical path EP5, and/or a conductive line included in the 

eighth electrical path EP8. 

[282] According to an embodiment, the wireless communication circuit 610 may 

provide (or feed) a +voltage to the first electrical path EP1 and a -voltage to the second 15 

electrical path EP2.  The +voltage may be provided to the first point P1 of the first 

metal E1 through the first electrical path EP1.  The -voltage may be provided to the 

second point P2 of the seventh metal E7 through the second electrical path EP2. 

[283] According to an embodiment, at the time of positive feeding to the first 

electrical path EP1 and negative feeding to the second electrical path EP2, a flow 20 

current in which current (or radiation current) flows from the first electrical path EP1 

to the second electrical path EP2 through the first metal E1, the eighth electrical path 

EP8, and the seventh metal E7 may be provided (or formed).  The current flow may 

include a first current flow corresponding to the first metal E1 and a second current 

flow corresponding to the seventh metal E7.  The first current flow may have a first 25 

current path (or first loop) in which a current (or radiation current) flows from the first 

electrical path EP1 to the eighth electrical path EP8 through the first metal E1.  The 

second current flow may have a second current path (or second loop) in which a 

current (or radiation current) flows from the eighth electrical path EP8 to the second 

electrical path EP2 through the seventh metal E7. 30 

[284] According to an embodiment, the first current path and the distribution of 

current (or radiation current) along the first current path may form an electromagnetic 

field including electromagnetic force passing through the first non-ground area NG1 

between the first metal E1 and the first ground area G1. 
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[285] According to an embodiment, the second current path and the distribution of 

current along the second current path may form an electromagnetic field including 

electromagnetic force passing through the second non-ground area NG2 between the 

seventh metal E7 and the second ground area G2. 

[286] According to an embodiment, the wireless communication circuit 610 may 5 

be configured to transmit and receive a signal of a frequency band selected or 

predetermined through an electromagnetic field generated corresponding to the first 

current path including the first metal E1 and/or an electromagnetic field generated 

corresponding to the second current path including the seventh metal E7 at the time 

of positive feeding to the first electrical path EP1 and negative feeding to the second 10 

electrical path EP2. 

[287] According to an embodiment, the wireless communication circuit 610 may 

be configured to transmit and/or receive a signal of about 13.56 MHz for NFC through 

an electromagnetic field generated corresponding to the first current path including 

the first metal E1 and/or an electromagnetic field generated corresponding to the 15 

second current path including the seventh metal E7. 

[288] According to an embodiment, when the foldable electronic device 2 is in the 

folded state, the first current path (or first loop) including the first metal E1 and the 

second current path (or second loop) including the seventh metal E7 may provide (or 

form) a coil (or coil-shaped loop).  The first current path may provide (or form) a 20 

first turn of the coil.  The second current path may provide (or form) a second turn 

of the coil.  At the time of positive feeding to the first electrical path EP1 and 

negative feeding to the second electrical path EP2, the coil formed by a combination 

of the first turn of the first current path and the second turn of the second current path 

when the foldable electronic device 2 is in the folded state may improve radiation 25 

performance by generating an electromagnetic field that is a composite of the 

electromagnetic field generated through the first current path and the electromagnetic 

field generated through the second current path. 

[289] According to an embodiment, at the time of positive feeding to the first 

electrical path EP1 and negative feeding to the second electrical path EP2, the current 30 

(or radiation current) may flow on the first metal E1 from the first point P1 to the third 

point P3, and may flow on the seventh metal E7 from the fourth point P4 to the second 

point P2.  When the foldable electronic device 2 is in the folded state, the first metal 

E1 and the seventh metal E7 may be aligned with and overlap each other.  At the 

time of positive feeding to the first electrical path EP1 and negative feeding to the 35 
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second electrical path EP2 when the foldable electronic device 2 is in the folded state, 

the direction in which the current (or radiation current) flows on the first metal E1 

from the first point P1 to the third point P3 and the direction in which the current flows 

on the seventh metal E7 from the fourth point P4 to the second point P2 may be 

substantially the same.  When the currents are caused to flow in the substantially 5 

same direction on the first metal E1 and the seventh metal E7 which are aligned with 

and overlap each other when the foldable electronic device 2 is in the folded state, it 

is possible to improve radiation performance by generating an electromagnetic field 

with a relatively high intensity of electromagnetic force, compared to the case where 

the currents are caused to flow in opposite directions (e.g., reverse directions) on the 10 

first metal E1 and the seventh metal E7 which are aligned with and overlap each other 

when the foldable electronic device 2 is in the folded state. 

[290] According to various embodiments, although not separately illustrated, the 

first electrical path EP1 may be electrically connected to the third point P3, and the 

eighth electrical path EP8 may be electrically connected to the first point P1.  15 

Although not separately illustrated, the second electrical path EP2 may be electrically 

connected to the fourth point P4, and the eighth electrical path EP8 may be electrically 

connected to the second point P2.  At the time of positive feeding to the first 

electrical path EP1 and negative feeding to the second electrical path EP2, the current 

(or radiation current) may flow on the first metal E1 from the third point P3 to the first 20 

point P1, and may flow on the seventh metal E7 from the second point P2 to the fourth 

point P4.  At the time of positive feeding to the first electrical path EP1 and negative 

feeding to the second electrical path EP2 when the foldable electronic device 2 is in 

the folded state, the direction in which the current (or radiation current) flows on the 

first metal E1 from the third point P3 to the first point P1 and the direction in which 25 

the current flows on the seventh metal E7 from the second point P2 to the fourth P4 

may be substantially the same.  When the currents are caused to flow in substantially 

the same direction in the first metal E1 and the seventh metal E7 which are aligned 

with and overlap each other when the foldable electronic device 2 is in the folded 

state, it is possible to improve radiation performance by generating an electromagnetic 30 

field with a relatively high intensity of electromagnetic force, compared to the case 

where the currents are caused to flow in opposite directions (e.g., reverse directions) 

on the first metal E1 and the seventh metal E7 which are aligned with and overlap 

each other when the foldable electronic device 2 is in the folded state. 
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[291] FIG. 11 is a view illustrating the foldable electronic device 2 according to an 

embodiment of the disclosure in an unfolded state.  It is to be understood that the 

disclosure conceives and includes all of the combinations of features and/or 

embodiments disclosed with reference to FIG. 11.  That is, all of the combinations 

of features described below with reference to FIG. 11 are to be considered as being 5 

included in the disclosure as specific examples. 

[292] Referring to FIG. 11, the foldable electronic device 2 may include a first side 

metal 2112E including a plurality of metals E1, E2, E3, E4, E5, and E6, a second side 

metal 2212E including a plurality of metals E7, E8, E9, E10, E11, and E12, a first 

ground area G1, a second ground area G2, a first non-ground area NG1, a second non-10 

ground area NG2, a first electrical path EP1, a second electrical path EP2, a third 

electrical path EP3, a fourth electrical path EP4, a fifth electrical path EP5, a wireless 

communication circuit 610, an EMI filter 620, a matching circuit 630, a first filter 640, 

a second filter 650, a spiral conductive pattern 1100, a ninth electrical path EP9, and/or 

a tenth electrical path EP10.  The first exemplary antenna structure 600 may include 15 

a first metal E1, a seventh metal E7, a first ground area G1, a second ground area G2, 

a first electrical path EP1, a second electrical path EP2, a third electrical path EP3, a 

fourth electrical path EP4, and/or a fifth electrical path EP5.  The embodiment of 

FIG. 11 may further include a spiral conductive pattern 1100, a ninth electrical path 

EP9, and a tenth electrical path EP10, compared to the embodiment of FIG. 6.  In 20 

FIG. 11, descriptions of some components that have the same reference numerals as 

those illustrated in FIG. 6 will be omitted. 

[293] According to an embodiment, the spiral conductive pattern 1100 may have a 

loop of a current path extending from a first end 1101 to a second end 1102.  For 

example, the spiral conductive pattern 1100 may include a plane-shaped coil (e.g., a 25 

planar coil or a pattern coil) including a plurality of turns. 

[294] According to an embodiment, the spiral conductive pattern 1100 may be 

implemented with a flexible printed circuit board (not separately illustrated). 

[295] According to an embodiment, the spiral conductive pattern 1100 may be 

accommodated in the first housing 21 (see FIG. 2).  The spiral conductive pattern 30 

1100 may be accommodated in the first housing 21 (see FIG. 2) to correspond to the 

first rear surface area of the foldable electronic device 2.  The spiral conductive 

pattern 1100 may be located, for example, between the first cover 212 (see FIG. 2) 

and the first support 2111 (see FIG. 4). 
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[296] According to an embodiment, the first end 1101 of the spiral conductive 

pattern 1100 may be electrically connected to the first electrical path EP1 through the 

ninth electrical path EP9.  The second end 1102 of the spiral conductive pattern 1100 

may be electrically connected to the second electrical path EP2 through the tenth 

electrical path EP10. 5 

[297] According to an embodiment, the foldable electronic device 2 may include a 

first printed circuit board (not separately illustrated) disposed on the first support 2111 

(see FIG. 4).  For example, the ninth electrical path EP9 may include a twelfth 

conductive line included in the first printed circuit board.  One end of the twelfth 

conductive line may be electrically connected to the first end 1101 of the spiral 10 

conductive pattern 1100, and the other end of the twelfth conductive line may be 

electrically connected to the first electrical path EP1.  For example, the tenth 

electrical path EP10 may include a thirteenth conductive line included in the first 

printed circuit board.  One end of the thirteenth conductive line may be electrically 

connected to the second end 1102 of the spiral conductive pattern 1100, and the other 15 

end of the thirteenth conductive line may be electrically connected to the second 

electrical path EP2. 

[298] According to an embodiment, the wireless communication circuit 610 may 

provide (or feed) a +voltage to the first electrical path EP1 and a -voltage to the second 

electrical path EP2.  The +voltage may be provided to the first point P1 of the first 20 

metal E1 through the first electrical path EP1.  The +voltage may be provided to the 

first end 1101 of the spiral conductive pattern 1100 through the ninth electrical path 

EP9.  The -voltage may be provided to the second point P2 of the seventh metal E7 

through the second electrical path EP2.  The -voltage may be provided to the second 

end 1102 of the spiral conductive pattern 1100 through the tenth electrical path EP10. 25 

[299] According to an embodiment, at the time of positive feeding to the first 

electrical path EP1 and negative feeding to the second electrical path EP2, the 

embodiment of FIG. 11 may further provide an electromagnetic field generated due 

to a third current path in which current (or radiation current) flows along the spiral 

conductive pattern 1100 and a distribution of current (or radiation current) along the 30 

third current path, compared to the embodiment of FIG. 6.  The wireless 

communication circuit 610 may be configured to transmit and/or receive a signal in a 

frequency band (e.g., about 13.56 MHz for NFC) selected or predetermined through 

an electromagnetic field generated through the spiral conductive pattern 1100. 
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[300] According to an embodiment, the spiral conductive pattern 1100 may overlap 

the second area 202 of the first rear surface area of the foldable electronic device 2 

when viewed from above.  At the time of positive feeding to the first electrical path 

EP1 and negative feeding to the second electrical path EP2, the electromagnetic field 

generated by the spiral conductive pattern 1100 may be radiated through the second 5 

area 202. 

[301] According to various embodiments, although not separately illustrated, the 

spiral conductive pattern 1100 may be accommodated in the first housing 21 (see FIG. 

2) to overlap the third area 203 of the first rear surface area of the foldable electronic 

device 2 when viewed from above the first rear surface area of the foldable electronic 10 

device 2.  At the time of positive feeding to the first electrical path EP1 and negative 

feeding to the second electrical path EP2, the electromagnetic field generated by the 

spiral conductive pattern 1100 may be radiated through the third area 203. 

[302] According to various embodiments, although not separately illustrated, the 

spiral conductive pattern 1100 may be accommodated in the second housing 22 (see 15 

FIG. 2) to overlap the fifth area 205 of the second rear surface area of the foldable 

electronic device 2 when viewed from above the second rear surface area of the 

foldable electronic device 2.  At the time of positive feeding to the first electrical 

path EP1 and negative feeding to the second electrical path EP2, the electromagnetic 

field generated by the spiral conductive pattern 1100 may be radiated through the fifth 20 

area 205. 

[303] According to various embodiments, although not separately illustrated, the 

spiral conductive pattern 1100 may be accommodated in the second housing 22 (see 

FIG. 2) to overlap the sixth area 206 of the second rear surface area of the foldable 

electronic device 2 when viewed from above the second rear surface area of the 25 

foldable electronic device 2.  At the time of positive feeding to the first electrical 

path EP1 and negative feeding to the second electrical path EP2, the electromagnetic 

field generated by the spiral conductive pattern 1100 may be radiated through the sixth 

area 206. 

[304] According to an embodiment, at the time of positive feeding to the first 30 

electrical path EP1 and negative feeding to the second electrical path EP2, the 

electromagnetic field generated corresponding to the first current path L1 (see FIG. 7) 

including the first metal E1 may be radiated through the first area 201 of the first rear 

surface area of the foldable electronic device 2, and the electromagnetic field 

generated corresponding to the second current path L2 (see FIG. 7) including the 35 
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seventh metal E7 may be radiated through the fourth area 204 of the second rear 

surface area of the foldable electronic device 2.  For example, compared to the 

second area 202 and the third area 203 of the first rear surface area, the first area 201 

of the first rear surface area may be less likely to be included in a grip position of a 

user’s hand for the foldable electronic device 2 in the unfolded or folded state.  For 5 

example, compared to the second area 205 and the sixth area 206 of the second rear 

surface area, the fourth area 204 of the second rear surface area may be less likely to 

be included in a grip position of a user’s hand for the foldable electronic device 2 in 

the unfolded or folded state.  Even when the grip position of a user’s hand for the 

foldable electronic device 2 in the unfolded or folded state overlaps the spiral 10 

conductive pattern 1100, radiation can be ensured by causing the electromagnetic field 

generated corresponding to the first current path L1 (see FIG. 7) including the first 

metal E1 to be radiated through the first area 201 and/or causing the electromagnetic 

field generated corresponding to the second current path L2 (see FIG. 7) including the 

seventh metal E7 to be radiated through the fourth area 204. 15 

[305] FIG. 12 is a view illustrating the foldable electronic device 2 according to an 

embodiment of the disclosure in the unfolded state.  It is to be understood that the 

disclosure conceives and includes all of the combinations of features and/or 

embodiments disclosed with reference to FIG. 12.  That is, all of the combinations 

of features described below with reference to FIG. 12 are to be considered as being 20 

included in the disclosure as specific examples. 

[306] Referring to FIG. 12, the foldable electronic device 2 may include a first side 

metal 2112E including a plurality of metals E1, E2, E3, E4, E5, and E6, a second side 

metal 2212E including a plurality of metals E7, E8, E9, E10, E11, and E12, a first 

ground area G1, a second ground area G2, a first electrical path EP1, a second 25 

electrical path EP2, a fifth electrical path EP5, a sixth electrical path EP6, a seventh 

electrical path EP7, a wireless communication circuit 610, an EMI filter 620, a 

matching circuit 630, a first filter 640, a second filter 650, a spiral conductive pattern 

1100, a ninth electrical path EP9, and/or a tenth electrical path EP10.  The second 

exemplary antenna structure 900 may include a first metal E1, a seventh metal E7, a 30 

first ground area G1, a second ground area G2, a first electrical path EP1, a second 

electrical path EP2, a fifth electrical path EP5, a sixth electrical path EP6, and/or a 

seventh electrical path EP7.  The embodiment of FIG. 12 may further include a spiral 

conductive pattern 1100, a ninth electrical path EP9, and a tenth electrical path EP10, 

compared to the embodiment of FIG. 9.  Descriptions of some components of FIG. 35 
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12 that are indicated by the same reference numerals as those illustrated in FIG. 9 

and/or FIG. 11 will be omitted. 

[307] According to an embodiment, the first end 1101 of the spiral conductive 

pattern 1100 may be electrically connected to the first electrical path EP1 through the 

ninth electrical path EP9.  The second end 1102 of the spiral conductive pattern 1100 5 

may be electrically connected to the second electrical path EP2 through the tenth 

electrical path EP10. 

[308] According to an embodiment, the wireless communication circuit 610 may 

provide (or feed) a +voltage to the first electrical path EP1 and a -voltage to the second 

electrical path EP2.  The +voltage may be provided to the first point P1 of the first 10 

metal E1 through the first electrical path EP1.  The +voltage may be provided to the 

fourth point P4 of the seventh metal E7 through the sixth electrical path EP6.  The 

+voltage may be provided to the first end 1101 of the spiral conductive pattern 1100 

through the ninth electrical path EP9.  The -voltage may be provided to the second 

point P2 of the seventh metal E7 through the second electrical path EP2.  The -15 

voltage may be provided to the third point P3 of the first metal E1 through the seventh 

electrical path EP7.  The -voltage may be provided to the second end 1102 of the 

spiral conductive pattern 1100 through the tenth electrical path EP10. 

[309] According to an embodiment, at the time of positive feeding to the first 

electrical path EP1 and negative feeding to the second electrical path EP2, the 20 

embodiment of FIG. 12 may further provide an electromagnetic field generated due 

to a third current path in which current (or radiation current) flows along the spiral 

conductive pattern 1100 and a distribution of current (or radiation current) along the 

third current path, compared to the embodiment of FIG. 9.  The wireless 

communication circuit 610 may be configured to transmit and/or receive a signal in a 25 

frequency band (e.g., about 13.56 MHz for NFC) selected or predetermined through 

an electromagnetic field generated through the spiral conductive pattern 1100. 

[310] According to an embodiment, the spiral conductive pattern 1100 may overlap 

the second area 202 of the first rear surface area of the foldable electronic device 2 

when viewed from above.  At the time of positive feeding to the first electrical path 30 

EP1 and negative feeding to the second electrical path EP2, the electromagnetic field 

generated by the spiral conductive pattern 1100 may be radiated through the second 

area 202. 

[311] According to various embodiments, although not separately illustrated, the 

spiral conductive pattern 1100 may be accommodated in the first housing 21 (see FIG. 35 
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2) to overlap the third area 203 of the first rear surface area of the foldable electronic 

device 2 when viewed from above the first rear surface area of the foldable electronic 

device 2.  At the time of positive feeding to the first electrical path EP1 and negative 

feeding to the second electrical path EP2, the electromagnetic field generated by the 

spiral conductive pattern 1100 may be radiated through the third area 203. 5 

[312] According to various embodiments, although not separately illustrated, the 

spiral conductive pattern 1100 may be accommodated in the second housing 22 (see 

FIG. 2) to overlap the fifth area 205 of the second rear surface area of the foldable 

electronic device 2 when viewed from above the second rear surface area of the 

foldable electronic device 2.  At the time of positive feeding to the first electrical 10 

path EP1 and negative feeding to the second electrical path EP2, the electromagnetic 

field generated by the spiral conductive pattern 1100 may be radiated through the fifth 

area 205. 

[313] According to various embodiments, although not separately illustrated, the 

spiral conductive pattern 1100 may be accommodated in the second housing 22 (see 15 

FIG. 2) to overlap the sixth area 206 of the second rear surface area of the foldable 

electronic device 2 when viewed from above the second rear surface area of the 

foldable electronic device 2.  At the time of positive feeding to the first electrical 

path EP1 and negative feeding to the second electrical path EP2, the electromagnetic 

field generated by the spiral conductive pattern 1100 may be radiated through the sixth 20 

area 206. 

[314] According to an embodiment, at the time of positive feeding to the first 

electrical path EP1 and negative feeding to the second electrical path EP2, the 

electromagnetic field generated corresponding to the first current path including the 

first metal E1 may be radiated through the first area 201 of the first rear surface area 25 

of the foldable electronic device 2, and the electromagnetic field generated 

corresponding to the second current path including the seventh metal E7 may be 

radiated through the fourth area 204 of the second rear surface area of the foldable 

electronic device 2.  For example, compared to the second area 202 and the third area 

203 of the first rear surface area, the first area 201 of the first rear surface area may 30 

be less likely to be included in a grip position of a user’s hand for the foldable 

electronic device 2 in the unfolded or folded state.  For example, compared to the 

second area 205 and the sixth area 206 of the second rear surface area, the fourth area 

204 of the second rear surface area may be less likely to be included in a grip position 

of a user’s hand for the foldable electronic device 2 in the unfolded or folded state.  35 
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Even when the grip position of a user’s hand for the foldable electronic device 2 in 

the unfolded or folded state overlaps the spiral conductive pattern 1100, radiation can 

be ensured by causing the electromagnetic field generated corresponding to the first 

current path including the first metal E1 to be radiated through the first area 201 and/or 

causing the electromagnetic field generated corresponding to the second current path 5 

including the seventh metal E7 to be radiated through the fourth area 204. 

[315] FIG. 13 is a view illustrating the foldable electronic device 2 according to an 

embodiment of the disclosure in an unfolded state.  It is to be understood that the 

disclosure conceives and includes all of the combinations of features and/or 

embodiments disclosed with reference to FIG. 13.  That is, all of the combinations 10 

of features described below with reference to FIG. 13 are to be considered as being 

included in the disclosure as specific examples. 

[316] Referring to FIG. 13, the foldable electronic device 2 may include a first side 

metal 2112E including a plurality of metals E1, E2, E3, E4, E5, and E6, a second side 

metal 2212E including a plurality of metals E7, E8, E9, E10, E11, and E12, a first 15 

ground area G1, a second ground area G2, a first electrical path EP1, a second 

electrical path EP2, a fifth electrical path EP5, an eighth electrical path EP8, a wireless 

communication circuit 610, an EMI filter 620, a matching circuit 630, a first filter 640, 

a second filter 650, a spiral conductive pattern 1100, a ninth electrical path EP9, and/or 

a tenth electrical path EP10.  The third exemplary antenna structure 1000 may 20 

include a first metal E1, a seventh metal E7, a first ground area G1, a second ground 

area G2, a first electrical path EP1, a second electrical path EP2, a fifth electrical path 

EP5, and/or an eight electrical path EP8.  The embodiment of FIG. 13 may further 

include a spiral conductive pattern 1100, a ninth electrical path EP9, and a tenth 

electrical path EP10, compared to the embodiment of FIG. 10.  Descriptions of some 25 

components of FIG. 13 that are indicated by the same reference numerals as those 

illustrated in FIG. 10 and/or FIG. 11 will be omitted. 

[317] According to an embodiment, the first end 1101 of the spiral conductive 

pattern 1100 may be electrically connected to the first electrical path EP1 through the 

ninth electrical path EP9.  The second end 1102 of the spiral conductive pattern 1100 30 

may be electrically connected to the second electrical path EP2 through the tenth 

electrical path EP10. 

[318] According to an embodiment, the wireless communication circuit 610 may 

provide (or feed) a +voltage to the first electrical path EP1 and a -voltage to the second 

electrical path EP2.  The +voltage may be provided to the first point P1 of the first 35 
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metal E1 through the first electrical path EP1.  The +voltage may be provided to the 

first end 1101 of the spiral conductive pattern 1100 through the ninth electrical path 

EP9.  The -voltage may be provided to the second point P2 of the seventh metal E7 

through the second electrical path EP2.  The -voltage may be provided to the second 

end 1102 of the spiral conductive pattern 1100 through the tenth electrical path EP10. 5 

[319] According to an embodiment, at the time of positive feeding to the first 

electrical path EP1 and negative feeding to the second electrical path EP2, the 

embodiment of FIG. 13 may further provide an electromagnetic field generated due 

to a third current path in which current (or radiation current) flows along the spiral 

conductive pattern 1100 and a distribution of current (or radiation current) along the 10 

third current path, compared to the embodiment of FIG. 10.  The wireless 

communication circuit 610 may be configured to transmit and/or receive a signal in a 

frequency band (e.g., about 13.56 MHz for NFC) selected or predetermined through 

an electromagnetic field generated through the spiral conductive pattern 1100. 

[320] According to an embodiment, the spiral conductive pattern 1100 may overlap 15 

the second area 202 of the first rear surface area of the foldable electronic device 2 

when viewed from above.  At the time of positive feeding to the first electrical path 

EP1 and negative feeding to the second electrical path EP2, the electromagnetic field 

generated by the spiral conductive pattern 1100 may be radiated through the second 

area 202. 20 

[321] According to various embodiments, although not separately illustrated, the 

spiral conductive pattern 1100 may be accommodated in the first housing 21 (see FIG. 

2) to overlap the third area 203 of the first rear surface area of the foldable electronic 

device 2 when viewed from above the first rear surface area of the foldable electronic 

device 2.  At the time of positive feeding to the first electrical path EP1 and negative 25 

feeding to the second electrical path EP2, the electromagnetic field generated by the 

spiral conductive pattern 1100 may be radiated through the third area 203. 

[322] According to various embodiments, although not separately illustrated, the 

spiral conductive pattern 1100 may be accommodated in the second housing 22 (see 

FIG. 2) to overlap the fifth area 205 of the second rear surface area of the foldable 30 

electronic device 2 when viewed from above the second rear surface area of the 

foldable electronic device 2.  At the time of positive feeding to the first electrical 

path EP1 and negative feeding to the second electrical path EP2, the electromagnetic 

field generated by the spiral conductive pattern 1100 may be radiated through the fifth 

area 205. 35 
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[323] According to various embodiments, although not separately illustrated, the 

spiral conductive pattern 1100 may be accommodated in the second housing 22 (see 

FIG. 2) to overlap the sixth area 206 of the second rear surface area of the foldable 

electronic device 2 when viewed from above the second rear surface area of the 

foldable electronic device 2.  At the time of positive feeding to the first electrical 5 

path EP1 and negative feeding to the second electrical path EP2, the electromagnetic 

field generated by the spiral conductive pattern 1100 may be radiated through the sixth 

area 206. 

[324] According to an embodiment, at the time of positive feeding to the first 

electrical path EP1 and negative feeding to the second electrical path EP2, the 10 

electromagnetic field generated corresponding to the first current path including the 

first metal E1 may be radiated through the first area 201 of the first rear surface area 

of the foldable electronic device 2, and the electromagnetic field generated 

corresponding to the second current path including the seventh metal E7 may be 

radiated through the fourth area 204 of the second rear surface area of the foldable 15 

electronic device 2.  For example, compared to the second area 202 and the third area 

203 of the first rear surface area, the first area 201 of the first rear surface area may 

be less likely to be included in a grip position of a user’s hand for the foldable 

electronic device 2 in the unfolded or folded state.  For example, compared to the 

second area 205 and the sixth area 206 of the second rear surface area, the fourth area 20 

204 of the second rear surface area may be less likely to be included in a grip position 

of a user’s hand for the foldable electronic device 2 in the unfolded or folded state.  

Even when the grip position of a user’s hand for the foldable electronic device 2 in 

the unfolded or folded state overlaps the spiral conductive pattern 1100, radiation can 

be ensured by causing the electromagnetic field generated corresponding to the first 25 

current path including the first metal E1 to be radiated through the first area 201 and/or 

causing the electromagnetic field generated corresponding to the second current path 

including the seventh metal E7 to be radiated through the fourth area 204. 

[325] FIG. 14 is a view illustrating a heat map 1410 illustrating a magnetic field 

distribution at the time of feeding when a foldable electronic device 2 according to an 30 

embodiment of the disclosure is in the folded state, a heat map 1420 illustrating a 

magnetic field distribution at the time of feeding when a foldable electronic device 

1421 of a first comparative example is in the folded state, and a heat map 1430 

illustrating a magnetic field distribution at the time of feeding when a foldable 

electronic device 1431 of a second comparative example is in the folded state. 35 
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[326] The foldable electronic device 2 according to an embodiment of the 

disclosure may be implemented according to the embodiment of FIG. 6, 9, or 10.  

Compared to the foldable electronic device 2 of FIG. 6 according to the disclosure, in 

the foldable electronic device 1421 of the first comparative example, the second 

electrical path EP2 may be electrically connected to the fourth point P4 of the seventh 5 

metal E7, and the fourth electrical path EP4 may be electrically connected to the 

second point P2 of the seventh metal E7.  Compared to the foldable electronic device 

2 of FIG. 9 according to the disclosure, in the foldable electronic device 1421 of the 

first comparative example, the second electrical path EP2 may be electrically 

connected to the fourth point P4 of the seventh metal E7, and the sixth electrical path 10 

EP6 may be electrically connected to the second point P2 of the seventh metal E7.  

Compared to the foldable electronic device 2 of FIG. 10 according to the disclosure, 

in the foldable electronic device 1421 of the first comparative example, the second 

electrical path EP2 may be electrically connected to the fourth point P4 of the seventh 

metal E7, and the eighth electrical path EP8 may be electrically connected to the 15 

second point P2 of the seventh metal E7.  Compared to the foldable electronic device 

2 of FIG. 6 according to the disclosure, in the foldable electronic device 1431 of the 

second comparative example, the first electrical path EP1 may be electrically 

connected to the third point P3 of the first metal E1, and the third electrical path EP3 

may be electrically connected to the first point P1 of the first metal E1.  Compared 20 

to the foldable electronic device 2 of FIG. 9 according to the disclosure, in the foldable 

electronic device 1431 of the second comparative example, the first electrical path 

EP1 may be electrically connected to the third point P3 of the first metal E1, and the 

seventh electrical path EP7 may be electrically connected to the first point P1 of the 

first metal E1.  Compared to the foldable electronic device 2 of FIG. 10 according to 25 

the disclosure, in the foldable electronic device 1431 of the second comparative 

example, the first electrical path EP1 may be electrically connected to the third point 

P3 of the first metal E1, and the eighth electrical path EP8 may be electrically 

connected to the first point P1 of the first metal E1. 

[327] At the time of feeding when the electronic device 1421 of the first 30 

comparative example and the electronic device 1431 of the second comparative 

example are in the folded states, currents may flow in opposite directions (e.g., reverse 

directions) in the first metal E1 and the seventh metal E7 that are aligned with and 

overlap each other, causing destructive interference.  Compared to the electronic 

device 1421 of the first comparative example and the electronic device 1431 of the 35 
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second comparative example, the foldable electronic device 2 of FIG. 6, 9, or 10 

according to the disclosure may have an improved magnetic field intensity and/or 

magnetic field distribution by causing the currents to flow in the same direction on 

the first metal E1 and the seventh metal E7 which are aligned with and overlap each 

other in the folded state. 5 

[328] FIG. 15 is a circuit diagram of an antenna structure 1500 included in the 

foldable electronic device 2 according to an embodiment of the disclosure.  It is to 

be understood that the disclosure conceives and includes all of the combinations of 

features and/or embodiments disclosed with reference to FIG. 15.  That is, all of the 

combinations of features described below with reference to FIG. 15 are to be 10 

considered as being included in the disclosure as specific examples. 

[329] Referring to Figure 15, the antenna structure 1500 is a portion included in the 

first exemplary antenna structure 600 of FIG. 6 or 11 or the third exemplary antenna 

structure 1000 of FIG. 10 or 13, in which the first metal E1 and the seventh metal E7 

may be connected in series to the wireless communication circuit 610. 15 

[330] According to an embodiment, the antenna structure 1500 may include a first 

current path (or first loop) L1 including the first metal E1, and a second current path 

(or second loop) L2 including the seven metal E7. 

[331] According to an embodiment, at the time of feeding when the foldable 

electronic device 2 is in the unfolded state, the flow of current in the first current path 20 

L1 may generate a first electromagnetic field (or first magnetic field distribution) 1511 

(the first electromagnetic field 711 in FIG. 7), and the flow of current in the second 

current path L2 may generate a second electromagnetic field (or second magnetic field 

distribution) 1512. 

[332] According to an embodiment, at the time of feeding when the foldable 25 

electronic device 2 is in the unfolded state, the direction in which the current (or 

radiation current) flows in the first metal E1 and the direction in which the current (or 

radiation current) flows in the seventh metal E7 may be the same.  When the foldable 

electronic device 2 is in the unfolded state, a coil including a first turn by the first 

current path L1 and a second turn by the second current path L2 may be formed.  At 30 

the time of feeding, the coil formed by a combination of the first turn of the first 

current path L1 and the second turn of the second current path L2 when the foldable 

electronic device 2 is in the folded state may improve radiation performance by 

generating an electromagnetic field that is a composite of the electromagnetic field 
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1511 generated through the first current path L1 and the electromagnetic field 1512 

generated through the second current path L2. 

[333] According to an embodiment, the portion interconnecting the first current 

path L1 and the second current path L2 (or the portion between the first current path 

L1 and the second current path L2) in the antenna structure 1500 may be provided (or 5 

formed) to be relatively narrow compared to the first current path L1 and the second 

current path L2.  The portion interconnecting the first current path L1 and the second 

current path L2 in the antenna structure 1500 may be disposed across the hinge portion 

24.  In the antenna structure 1500, the portion interconnecting the first current path 

L1 and the second current path L2 may be included in, for example, an integrated or 10 

single flexible printed circuit board (e.g., the flexible printed circuit board 2500 in 

FIG. 25) extending from the first housing 21 (see FIG. 2) to the second housing 22 

(see FIG. 2) across the hinge portion 24 (see FIG. 2).  Due to the feature in which 

the portion interconnecting the first current path L1 and the second current path L2 in 

the antenna structure 1500 is collected into the integrated or single flexible printed 15 

circuit board, the portion interconnecting the first current path L1 and the second 

current path L2 in the antenna structure 1500 may be formed to be relatively narrow 

compared to the first current path L1 and the second current path L2.  In the antenna 

structures 1500, the portion interconnecting the first current path L1 and the second 

current path L2 is narrower than the first current path L1 and the second current path 20 

L2 and may be referred to as a “concave structure”. 

[334] FIG. 16 is a view illustrating heat maps 1610 illustrating a magnetic field 

distribution at the time of feeding when a foldable electronic device 2 according to an 

embodiment of the disclosure is in the folded state, heat maps 1620 illustrating a 

magnetic field distribution at the time of feeding when a foldable electronic device 25 

1621 of a third comparative example is in the folded state, and heat maps 1630 

illustrating a magnetic field distribution at the time of feeding when a foldable 

electronic device 1631 of a fourth comparative example is in the folded state.  FIG. 

17 illustrates a circuit diagram of an antenna structure 1710 according to an 

embodiment of the disclosure and a circuit diagram of an antenna structure 1720 in a 30 

third comparative example. 

[335] The foldable electronic device 2 according to an embodiment of the 

disclosure may be implemented according to the embodiment of FIG. 11, 12, or 13.  

The antenna structure 1710 of FIG. 17 included in the foldable electronic device 2 

according to the disclosure is included in the first exemplary antenna structure 600 of 35 
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FIG. 11, the second exemplary antenna structure 900 of FIG. 12, or the thirteenth third 

exemplary antenna structure 1000 in FIG. 13, and the first metal E1 and the spiral 

conductive pattern 1100 may be connected in parallel to the wireless communication 

circuit 610.  In the antenna structure 1720 included in the foldable electronic device 

1621 of the third comparative example, the first metal E1 and the spiral conductive 5 

pattern 1100 may be connected in series to the wireless communication circuit 610.  

Compared to the foldable electronic device 2 according to the disclosure, the foldable 

electronic device 1731 of the fourth comparative example may not include the first 

exemplary antenna structure 600 of FIG. 11, the second exemplary antenna structure 

900 of FIG. 12, or the third exemplary antenna structure 1000 of FIG. 13. 10 

[336] The antenna structure 1710 included in the foldable electronic device 2 

according to an embodiment of the disclosure may include a first current path (or first 

loop) L1 including a first metal E1 and a third current path (or third loop) L3 including 

a spiral conductive pattern 1100.  At the time of feeding, the flow of current in the 

first current path L1 may generate a first electromagnetic field (or first magnetic field 15 

distribution) 1711 (the first electromagnetic field 711 in FIG. 7), and the flow of 

current in the third current path L3 may generate a third electromagnetic field (or third 

magnetic field distribution) 1712.  The direction in which a current (or radiation 

current) flows in the first metal E1 and the direction in which a current (or radiated) 

flows in the spiral conductive pattern 1000 may be substantially opposite to each other 20 

when viewed from a loop including the first current path L1 and the second current 

path L2. 

[337] The antenna structure 1720 of the foldable electronic device 1621 according 

to the third comparative example may include a fourth current path (or fourth loop) 

L4 including a first metal E1 and a fifth current path (or fifth loop) L5 including a 25 

spiral conductive pattern 1100.  At the time of feeding, the flow of current in the 

fourth current path L4 may generate a fourth electromagnetic field (or fourth 

electromagnetic field) 1721, and the flow of current in the fourth current path L5 may 

generate a fifth electromagnetic field (or fifth magnetic field distribution) 1722.  The 

direction in which a current (or radiation current) flows in the first metal E1 and the 30 

direction in which a current (or radiated) flows in the spiral conductive pattern 1000 

may be substantially the same as each other when viewed from a loop including the 

fourth current path L4 and the fifth current path L5.  The portion interconnecting the 

fourth current path L4 and the fifth current path L5 (or the portion between the first 

current path L4 and the second current path L5) in the antenna structure 1720 may be 35 
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provided (or formed) in a concave structure that is relatively narrow compared to the 

fourth current path L4 and the fifth current path L5.  The antenna structure 1720 of 

the third comparative example may generate a sixth electromagnetic field (or sixth 

magnetic field distribution) 1723 due to the current flow on the sixth current path L6 

corresponding to the concave structure.  The antenna structure 1720 of the third 5 

comparative example may generate a seventh electromagnetic field (or seventh 

magnetic field distribution) 1724 due to a current flow on the seventh current path L7 

corresponding to the concave structure.  The antenna structure 1720 according to the 

third comparative example may have a wide electromagnetic field distribution by 

including not only the fourth electromagnetic field 1721 and the fifth electromagnetic 10 

field 1722, but also the sixth electromagnetic field 1723 and the seventh 

electromagnetic field 1724.  The electromagnetic field distribution of the antenna 

structure 1720 according to the third comparative example may provide a wide NFC 

recognition area for external electronic devices, while relatively reducing an NFC 

recognition distance with external electronic devices.  The sixth electromagnetic 15 

field 1723 and the seventh electromagnetic field 1724 may be interpreted as 

electromagnetic field leakage that relatively weakens the fourth electromagnetic field 

1721 and the fifth electromagnetic field 1722. 

[338] Compared to the antenna structure 1720 of the third comparative example, 

the antenna structure 1710 according to an embodiment of the disclosure may reduce 20 

electromagnetic field leakage corresponding to the concave structure (e.g., the portion 

interconnecting the first current path L1 and the third current path L3).  The antenna 

structure 1710 according to an embodiment of the disclosure may improve the 

intensity or distribution of the first electromagnetic field 1711 and the third 

electromagnetic field 1712 compared to the antenna structure 1720 of the third 25 

comparative example.  The antenna structure 1710 according to the disclosure may 

relatively improve an NFC recognition distance with an external electronic device 

compared to the antenna structure 1720 of the third comparative example. 

[339] Compared to the foldable electronic device 1631 of the fourth comparative 

example, the foldable electronic device 2 according to an embodiment of the 30 

disclosure may expand an electromagnetic field distribution by including the antenna 

structure 1710.  Compared to the foldable electronic device 1631 of the fourth 

comparative example, the foldable electronic device 2 according to an embodiment of 

the disclosure may expand the NFC recognition area through the antenna structure 

1710.  For example, compared to the foldable electronic device 1631 of the fourth 35 
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comparative example, radiation performance can be secured through the antenna 

structure 1710 even when a grip position of a user’s hand for the foldable electronic 

device 2 in the unfolded or folded state overlaps the spiral conductive pattern 1100. 

[340] According to various embodiments, the embodiment of FIG. 6, 9, 10, 11, 12, 

or 13 may be configured to such that the wireless communication circuit 610 provides 5 

(or feeds) a +voltage to the second electrical path EP2 and provides (or feeds) a -

voltage to the first electrical path EP1. 

[341] FIG. 18 is a view illustrating a foldable electronic device 2 according to an 

embodiment of the disclosure in an unfolded state.  It is to be understood that the 

disclosure conceives and includes all of the combinations of features and/or 10 

embodiments disclosed with reference to FIG. 18.  That is, all of the combinations 

of features described below with reference to FIG. 18 are to be considered as being 

included in the disclosure as specific examples. 

[342] Referring to FIG. 18, a foldable electronic device 2 may include a first side 

metal 2112E including a plurality of metals E1, E2, E3, E4, E5, and E6, a second side 15 

metal 2212E including a plurality of metals E7, E8, E9, E10, E11, and E12, a first 

ground area G1, a second ground area G2, a first non-ground area NG1, a second non-

ground area NG2, a third non-ground area NG3, a fourth non-ground area NG4, a first 

electrical path EP1, a second electrical path EP2, a third electrical path EP3, a fourth 

electrical path EP4, a fifth electrical path EP5, an eleventh electrical path E11, a 20 

twelfth electrical path E12, a thirteenth electrical path E13, a fourteenth electrical path 

E14, a wireless communication circuit 610, an EMI filter 620, a matching circuit 630, 

a first filter 640, and/or a second filter 650.  A fourth exemplary antenna structure 

1800 may include a first metal E1, a seventh metal E7, a fifth metal E5, an eleventh 

metal E11, a first ground area G1, a second ground area G2, a first electrical path EP1, 25 

a second electrical path EP2, a third electrical path EP3, a fourth electrical path EP4, 

a fifth electrical path EP5, an eleventh electrical path 11, a twelfth electrical path E12, 

a thirteenth electrical path E13, and/or a fourteenth electrical path E14.  The 

embodiment of FIG. 18 may further include the eleventh electrical path EP11 and the 

twelfth electrical path EP12 compared to the embodiment of FIG. 6.  Descriptions 30 

of some components of FIG. 18 that are indicated by the same reference numerals as 

those illustrated in FIG. 6 will be omitted. 

[343] According to an embodiment, the eleventh electrical path E11 may 

electrically interconnect the first electrical path E1 and the fifth metal E5.  A fifth 

point P5 on the fifth metal E5 may be electrically connected to the first electrical path 35 
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E11.  The eleventh electrical path E11 may be accommodated in the first housing 21 

(see FIG. 2).  The eleventh electrical path E11 may include a combination of one or 

more conductive paths (also referred to as conductors or conductive structures) (not 

illustrated separately) between the first electrical path E1 and the fifth metal E5. 

[344] According to an embodiment, the thirteenth electrical path E13 may 5 

electrically interconnect the fifth metal E5 and the first ground area G1.  A seventh 

point P7 on the fifth metal E5 may be electrically connected to the thirteenth electrical 

path E13.  The thirteenth electrical path E13 may be accommodated in the first 

housing 21 (see FIG. 2).  The thirteenth electrical path E13 may include a 

combination of one or more conductive paths (also referred to as conductors or 10 

conductive structures) (not illustrated separately) between the fifth metal E5 and the 

first ground area G1. 

[345] According to an embodiment, the seventh point P7 on the fifth metal E5 may 

be located closer to the hinge portion 24 than the fifth point P5 on the fifth metal E5. 

[346] According to an embodiment, the twelfth electrical path E12 may electrically 15 

interconnect the first electrical path E2 and the fifth metal E11.  A sixth point P6 on 

the eleventh metal E11 may be electrically connected to the twelfth electrical path 

E12.  The twelfth electrical path E12 may be accommodated in the second housing 

22 (see FIG. 2).  The twelfth electrical path E12 may include a combination of one 

or more conductive paths (also referred to as conductors or conductive structures) (not 20 

illustrated separately) between the first electrical path E2 and the fifth metal E11. 

[347] According to an embodiment, the fourteenth electrical path E14 may 

electrically interconnect the eleventh metal E11 and the second ground area G2.  The 

seventh point P7 on the eleventh metal E11 may be electrically connected to the 

fourteenth electrical path E14.  The fourteenth electrical path E14 may be 25 

accommodated in the second housing 22 (see FIG. 2).  The fourteenth electrical path 

E14 may include a combination of one or more conductive paths (also referred to as 

conductors or conductive structures) (not illustrated separately) between the eleventh 

metal E11 and the second ground area G2. 

[348] According to an embodiment, the sixth point P6 on the eleventh metal E11 30 

may be located closer to the hinge portion 24 than the eighth point P8 on the eleventh 

metal E11. 

[349] According to an embodiment, the wireless communication circuit 610 may 

provide (or feed) a +voltage to the first electrical path EP1 and a -voltage to the second 

electrical path EP2.  The +voltage may be provided to the first point P1 of the first 35 
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metal E1 through the first electrical path EP1.  The +voltage may be provided to the 

fifth point P5 of the fifth metal E5 through the eleventh electrical path EP11.  The -

voltage may be provided to the second point P2 of the seventh metal E7 through the 

second electrical path EP2.  The -voltage may be provided to the sixth point P6 of 

the eleventh metal E11 through the twelfth electrical path EP12. 5 

[350] According to an embodiment, during positive feeding to the first electrical 

path EP1 and negative feeding to the second electrical path EP2, the embodiment of 

FIG. 18 may further provide an electromagnetic field generated due to a third current 

path on which current (or radiation current) flows along the fifth metal E5 and a 

distribution of current (or radiation current) along the third current path, compared to 10 

the embodiment of FIG. 6.  During positive feeding to the first electrical path EP1 

and negative feeding to the second electrical path EP2, the embodiment of FIG. 18 

may further provide an electromagnetic field generated due to a fourth current path on 

which current (or radiation current) flows along the eleventh metal E11 and a 

distribution of current (or radiation current) along the fourth current path, compared 15 

to the embodiment of FIG. 6.  The wireless communication circuit 610 may be 

configured to transmit and/or receive a signal of a selected or predetermined frequency 

band (e.g., about 13.56 MHz for NFC) through electromagnetic fields generated 

through the first metal E1, the fifth metal E5, the seventh metal E7, and the eleventh 

metal E11 when the foldable electronic device 2 is in the folded state. 20 

[351] According to an embodiment, when the foldable electronic device 2 is in the 

folded state, at the time of feeding, radiation currents may flow in the same direction 

on the first metal E1 and the fifth metal E5.  According to an embodiment, when the 

foldable electronic device 2 is in the folded state, at the time of feeding, radiation 

currents may flow in the same direction on the fifth metal E5 and the eleventh metal 25 

E11.  When the foldable electronic device 2 is in the folded state, at the time of 

feeding, radiation currents may flow in the same direction on the first metal E1 and 

the seventh metal E7 which are aligned with each other.  When the foldable 

electronic device 2 is in the folded state, at the time of feeding, radiation currents may 

flow in the same direction on the fifth metal E5 and the eleventh metal E11 which are 30 

aligned with each other. 

[352] According to an embodiment, when the foldable electronic device 2 is in the 

folded state, at the time of feeding, the electromagnetic fields generated by the fifth 

metal E5 may be radiated through the third area 203.  When the foldable electronic 
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device 2 is in the folded state, at the time of feeing, the electromagnetic fields 

generated by the eleventh metal E11 may be radiated through the sixth area 206. 

[353] According to an embodiment, the third non-ground area NG3 may be located 

corresponding to the third edge B3.  For example, the fifth metal E5 may be 

physically separated from the first ground area G1 with the third non-ground area 5 

NG3 interposed therebetween.  For example, the third non-ground area NG3 may 

include a third opening in the form of a notch formed in the first ground area G1 to 

correspond to the fifth metal E5.  The third non-ground area NG3 may include, for 

example, a non-conductive material disposed in the third opening. 

[354] According to an embodiment, the fourth non-ground area NG4 may be 10 

located corresponding to the seventh edge B7.  For example, the eleventh metal E11 

may be physically separated from the second ground area G2 with the fourth non-

ground area NG4 interposed therebetween.  For example, the fourth non-ground area 

NG4 may include a fourth opening in the form of a notch formed in the second ground 

area G2 to correspond to the eleventh metal E11.  The fourth non-ground area NG4 15 

may include, for example, a non-conductive material disposed in the fourth opening. 

[355] According to an embodiment, when the foldable electronic device 2 in the 

folded state, the third non-ground area NG3 and the fourth non-ground area NG4 may 

be aligned with and overlap each other.  When the foldable electronic device 2 in the 

folded state, at the time of feeding, the electromagnetic force of the electromagnetic 20 

fields radiated through the fifth metal E5 and the electromagnetic force of the 

electromagnetic fields radiated through the eleventh metal E11 may pass through the 

third non-ground area NG3 and the fourth non-ground area NG4.  The third non-

ground area NG3 may prevent magnetic fluxes from being reduced by the first ground 

area G1, and the fourth non-ground area NG4 may prevent magnetic fluxes from being 25 

reduced by the second ground area G2, thereby reducing deterioration in the radiation 

performance of the fourth exemplary antenna structure 1800. 

[356] FIG. 19 is a view illustrating a foldable electronic device 2 according to an 

embodiment of the disclosure in an unfolded state.  It is to be understood that the 

disclosure conceives and includes all of the combinations of features and/or 30 

embodiments disclosed with reference to FIG. 19.  That is, all of the combinations 

of features described below with reference to FIG. 19 are to be considered as being 

included in the disclosure as specific examples. 

[357] Referring to FIG. 19, the foldable electronic device 2 may include a first side 

metal 2112E including a plurality of metals E1, E2, E3, E4, E5, and E6, a second side 35 
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metal 2212E including a plurality of metals E7, E8, E9, E10, E11, and E12, a first 

ground area G1, a second ground area G2, a first non-ground area NG1, a second non-

ground area NG2, a first electrical path EP1, a fifth electrical path EP5, a fifteenth 

electrical path EP15, a sixteenth electrical path EP16, an eighteenth electrical path 

EP18, a balun 1901, a wireless communication circuit 610, an EMI filter 620, a 5 

matching circuit 630, a first filter 640, and/or a second filter 650.  A fifth exemplary 

antenna structure 1900 may include a first metal E1, a seventh metal E7, a first ground 

area G1, a second ground area G2, a first electrical path EP1, a fifth electrical path 

EP5, a fifteenth electrical path EP15, a sixteenth electrical path EP16, a seventeenth 

electrical path EP17, an eighteenth electrical path EP18, and a balun 1901.  10 

Description of some components of FIG. 19 that have the same reference numerals as 

those described above with reference to the drawings will be omitted. 

[358] According to an embodiment, the balun 1901 may be accommodated in the 

first housing 21.  The balun 1901 may be disposed on a printed circuit board (not 

illustrated separately) accommodated in the first housing 21. 15 

[359] According to an embodiment, a first point P1 of the first metal E1 may be 

electrically connected to the balun 1901 via the first electrical path EP1. 

[360] According to an embodiment, the first filter 640 may be disposed on the first 

electrical path EP1 or electrically connected to the first electrical path EP1. 

[361] According to an embodiment, the balun 1901 may be electrically connected 20 

to the wireless communication circuit 610 via the fifteenth electrical path EP15.  The 

fifteenth electrical path EP15 may be accommodated in the first housing 21.  The 

fifteenth electrical path EP15 may include a combination of one or more conductive 

paths (also referred to as conductors or conductive structures) (not illustrated 

separately) between the balun 1901 and the wireless communication circuit 610. 25 

[362] According to an embodiment, the balun 1901 may be electrically connected 

to the wireless communication circuit 610 via the sixteenth electrical path EP16.  

The sixteenth electrical path EP16 may be accommodated in the first housing 21.  

The sixteenth electrical path EP16 may include a combination of one or more 

conductive paths (also referred to as conductors or conductive structures) (not 30 

illustrated separately) between the balun 1901 and the wireless communication circuit 

610. 

[363] According to an embodiment, the EMI filter 620 and the matching circuit 

630 may be disposed on the fifteenth electrical path EP15 and/or the sixteenth 
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electrical path EP16 or may be electrically connected to the fifteenth electrical path 

EP15 and/or the sixteenth electrical path EP16. 

[364] According to an embodiment, the seventeenth electrical path EP17 may 

electrically interconnect the third point P3 of the first metal E1 and the fourth point 

P4 of the seventh metal E7.  The seventeenth electrical path EP17 may be disposed 5 

across the hinge portion 24.  The seventeenth electrical path EP17 may include a 

combination (not illustrated separately) of one or more conductive paths (or, 

conductors or conductive structures) between the third point P3 of the first metal E1 

and the fourth point P4 of the seventh metal E7. 

[365] According to an embodiment, the second point P2 of the seventh metal P7 10 

may be electrically connected to the second ground area G2 via the eighteenth 

electrical path EP18.  The eighteenth electrical path EP18 may include a 

combination of one or more conductive paths (also referred to as conductors or 

conductive structures) (not illustrated separately) between the second point P2 of the 

seventh metal P7 and the second ground area G2. 15 

[366] According to an embodiment, the second filter 640 may be disposed on the 

eighteenth electrical path EP18 or electrically connected to the eighteenth electrical 

path EP18.  Although not illustrated separately, the second filter 640 may be 

disposed on the seventh electrical path EP17 or electrically connected to the 

seventeenth electrical path EP17. 20 

[367] According to an embodiment, the wireless communication circuit 610 may 

provide first power feeing (e.g., +voltage) to the fifteenth electrical path EP15 and 

second power feeding (e.g., -voltage) to the sixteenth electrical path EP16.  The 

balun 1901 may transmit one of the first power feeding through the fifteenth electrical 

path EP15 and the second power feeding through the sixteenth electrical path EP16 to 25 

the first electrical path EP1.  One selected by the balun from the first power feeing 

and the second power feeding may be provided to the first point P1 of the first metal 

E1 via the first electrical path EP1. 

[368] According to an embodiment, when the foldable electronic device 2 is in the 

folded state, at the time of feeding, radiation currents may flow on the first metal E1 30 

and the seventh metal E7 due to the potential difference between the first point P1 of 

the first metal E1 electrically connected to the first electrical path EP1 and the second 

point P2 of the seventh metal E7 electrically connected to the second ground region 

G2 via the eighteenth electrical path EP18.  When the foldable electronic device 2 is 

in the folded state, at the time of feeding, radiation currents may flow in the same 35 
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direction on the first metal E1 and the seventh metal E7 which are aligned with each 

other.  The wireless communication circuit 610 may be configured to transmit and/or 

receive a signal of a selected or predetermined frequency band (e.g., about 13.56 MHz 

for NFC) through electromagnetic fields generated through the first metal E1 and the 

seventh metal E7 when the foldable electronic device 2 is in the folded state. 5 

[369] FIG. 20 is a view illustrating a foldable electronic device 2 according to an 

embodiment of the disclosure in an unfolded state.  It is to be understood that the 

disclosure conceives and includes all of the combinations of features and/or 

embodiments disclosed with reference to FIG. 20.  That is, all of the combinations 

of features described below with reference to FIG. 20 are to be considered as being 10 

included in the disclosure as specific examples. 

[370] Referring to FIG. 20, the foldable electronic device 2 may include a first side 

metal 2112E including a plurality of metals E1, E2, E3, E4, E5, and E6, a second side 

metal 2212E including a plurality of metals E7, E8, E9, E10, E11, and E12, a first 

ground area G1, a second ground area G2, a first non-ground area NG1, a second non-15 

ground area NG2, a first electrical path EP1, a second electrical path EP2, a third 

electrical path EP3, a fourth electrical path EP4, a fifth electrical path EP5, a phase 

shifter 2001, a wireless communication circuit 610, an EMI filter 620, a matching 

circuit 630, a first filter 640, and/or a second filter 650.  A sixth exemplary antenna 

structure 2000 may include a first metal E1, a seventh metal E7, a first ground area 20 

G1, a second ground area G2, a first electrical path EP1, a second electrical path EP2, 

a third electrical path EP3, a fourth electrical path EP4, a fifth electrical path EP5, and 

a phase shifter 2001.  Description of some components of FIG. 20 that have the same 

reference numerals as those described above with reference to the drawings will be 

omitted. 25 

[371] According to an embodiment, the first point P1 of the first metal E1 may be 

electrically connected to the wireless communication circuit 610 via the first electrical 

path EP1.  The first electrical path EP1 may be accommodated in the first housing 

21 (see FIG. 2).  The first electrical path EP1 may include a combination of one or 

more conductive paths (also referred to as conductors or conductive structures) (not 30 

illustrated separately) between the first point P1 of the first metal E1 and the wireless 

communication circuit 610. 

[372] According to an embodiment, the second point P2 of the first metal E1 may 

be electrically connected to the first ground area G1 via the third electrical path EP3.  

The third electrical path EP3 may be accommodated in the first housing 21 (see FIG. 35 
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2).  The third electrical path EP3 may include a combination of one or more 

conductive paths (also referred to as conductors or conductive structures) (not 

illustrated separately) between the third point P3 of the first metal E1 and the first 

ground area G1. 

[373] According to an embodiment, the second point P2 of the seventh metal E7 5 

may be electrically connected to the second ground area G2 via the fourth electrical 

path EP4.  The fourth electrical path EP4 may be accommodated in the second 

housing 22 (see FIG. 2).  The fourth electrical path EP4 may include a combination 

of one or more conductive paths (also referred to as conductors or conductive 

structures) (not illustrated separately) between the second point P2 of the seventh 10 

metal E7 and the second ground area G2. 

[374] According to an embodiment, the fourth point P4 of the seventh metal E7 

may be electrically connected to the wireless communication circuit 610 via the 

second electrical path EP2.  The second electrical path EP2 may be disposed across 

the hinge portion 24.  The second electrical path EP2 may include a combination of 15 

one or more conductive paths (also referred to as conductors or conductive structures) 

(not illustrated separately) between the fourth point P4 of the seventh metal E7 and 

the wireless communication circuit 610. 

[375] According to an embodiment, the phase shifter 2001 may be disposed on the 

second electrical path EP2.  The phase shifter 2001 may be accommodated in second 20 

housing 22 (see FIG. 2).  The phase shifter 2001 may be disposed on a printed circuit 

board (not illustrated separately) accommodated in the second housing 22. 

[376] According to an embodiment, although not illustrated separately, the phase 

shifter 2001 may be accommodated in the first housing 21 (see FIG. 2).  The phase 

shifter 2001 may be disposed on a printed circuit board (not illustrated separately) 25 

accommodated in the first housing 21. 

[377] According to an embodiment, although not illustrated separately, the phase 

shifter 2001 may be disposed on the fifteenth electrical path EP15 and/or the sixteenth 

electrical path EP16 or may be electrically connected to the fifteenth electrical path 

EP15 and/or the sixteenth electrical path EP16.  The phase shifter 2001 may be 30 

located, for example, between the wireless communication circuit 610 and the EMI 

filter 620.  The phase shifter 2001 may be located, for example, between the EMI 

filter 620 and the matching circuit 630. 

[378] According to an embodiment, the wireless communication circuit 610 may 

provide first power feeing (e.g., +voltage) to the first electrical path EP1 and second 35 
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power feeding (e.g., -voltage) to the second electrical path EP2.  When the foldable 

electronic device 2 is in the folded state, at the time of feeding from the wireless 

communication circuit 610, the phase shifter 2001 may make the phases of the 

radiation currents flowing on the first metal E1 and the seventh metal E7, which are 

aligned with each other, coincide with each other. 5 

[379] FIG. 21 is a view illustrating a foldable electronic device 2 according to an 

embodiment of the disclosure in an unfolded state.  It is to be understood that the 

disclosure conceives and includes all of the combinations of features and/or 

embodiments disclosed with reference to FIG. 21.  That is, all of the combinations 

of features described below with reference to FIG. 21 are to be considered as being 10 

included in the disclosure as specific examples. 

[380] Referring to FIG. 21, the foldable electronic device 2 may include a first side 

metal 2112E including a plurality of metals E1, E2, E3, E4, E5, and E6, a second side 

metal 2212E including a plurality of metals E7, E8, E9, E10, E11, and E12, a first 

ground area G1, a second ground area G2, a first non-ground area NG1, a second non-15 

ground area NG2, a first electrical path EP1, a fifth electrical path EP5, a fifteenth 

electrical path EP15, a sixteenth electrical path EP16, an eighteenth electrical path 

EP18, a balun 1901, a phase shifter 2001, a wireless communication circuit 610, an 

EMI filter 620, a matching circuit 630, a first filter 640, and/or a second filter 650.  

A seventh exemplary antenna structure 2100 may include a first metal E1, a seventh 20 

metal E7, a first ground area G1, a second ground area G2, a first electrical path EP1, 

a fifth electrical path EP5, a fifteenth electrical path EP15, a sixteenth electrical path 

EP16, a seventeenth electrical path EP17, an eighteenth electrical path EP18, a balun 

1901, and a phase shifter 2001.  Description of some components of FIG. 21 that 

have the same reference numerals as those described above with reference to the 25 

drawings will be omitted. 

[381] According to an embodiment, a first point P1 of the first metal E1 may be 

electrically connected to the balun 1901 via the first electrical path EP1. 

[382] According to an embodiment, the balun 1901 may be electrically connected 

to the wireless communication circuit 610 via the fifteenth electrical path EP15.  The 30 

balun 1901 may be electrically connected to the wireless communication circuit 610 

via the sixteenth electrical path EP16.  The wireless communication circuit 610 may 

provide first power feeing (e.g., +voltage) to the fifteenth electrical path EP15 and 

second power feeding (e.g., -voltage) to the sixteenth electrical path EP16.  The 

balun 1901 may transmit one of the first power feeding through the fifteenth electrical 35 
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path EP15 and the second power feeding through the sixteenth electrical path EP16 to 

the first electrical path EP1.  One selected by the balun from the first power feeing 

and the second power feeding may be provided to the first point P1 of the first metal 

E1 via the first electrical path EP1. 

[383] According to an embodiment, the seventeenth electrical path EP17 may 5 

electrically interconnect the third point P3 of the first metal E1 and the fourth point 

P4 of the seventh metal E7.  The seventeenth electrical path EP17 may be disposed 

across the hinge portion 24. 

[384] According to an embodiment, the phase shifter 2001 may be disposed on the 

seventeenth electrical path EP17. 10 

[385] According to an embodiment, the phase shifter 2001 may be accommodated 

in the first housing 21 (see FIG. 2).  The phase shifter 2001 may be disposed on a 

printed circuit board (not illustrated separately) accommodated in the first housing 21. 

[386] According to an embodiment, although not illustrated separately, the phase 

shifter 2001 may be accommodated in the second housing 22 (see FIG. 2).  The 15 

phase shifter 2001 may be disposed on a printed circuit board (not illustrated 

separately) accommodated in the first housing 22. 

[387] According to an embodiment, the second point P2 of the seventh metal P7 

may be electrically connected to the second ground area G2 via the eighteenth 

electrical path EP18. 20 

[388] According to an embodiment, when the foldable electronic device 2 is in the 

folded state, at the time of feeding, radiation currents may flow on the first metal E1 

and the seventh metal E7 due to the potential difference between the first point P1 of 

the first metal E1 electrically connected to the first electrical path EP1 and the second 

point P2 of the seventh metal E7 electrically connected to the second ground region 25 

G2 via the eighteenth electrical path EP18.  When the foldable electronic device 2 is 

in the folded state, at the time of feeding, radiation currents may flow in the same 

direction on the first metal E1 and the seventh metal E7 which are aligned with each 

other.  The wireless communication circuit 610 may be configured to transmit and/or 

receive a signal of a selected or predetermined frequency band (e.g., about 13.56 MHz 30 

for NFC) through electromagnetic fields generated through the first metal E1 and the 

seventh metal E7 when the foldable electronic device 2 is in the folded state. 

[389] According to an embodiment, when the foldable electronic device 2 is in the 

folded state, at the time of feeding from the wireless communication circuit 610, the 

phase shifter 2001 may make the phases of the radiation currents flowing on the first 35 
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metal E1 and the seventh metal E7, which are aligned with each other, coincide with 

each other. 

[390] FIG. 22 is a view illustrating a foldable electronic device 2 according to an 

embodiment of the disclosure in an unfolded state.  It is to be understood that the 

disclosure conceives and includes all of the combinations of features and/or 5 

embodiments disclosed with reference to FIG. 22.  That is, all of the combinations 

of features described below with reference to FIG. 22 are to be considered as being 

included in the disclosure as specific examples. 

[391] Referring to FIG. 22, the foldable electronic device 2 may include a first side 

metal 2112E including a plurality of metals E1, E2, E3, E4, E5, and E6, a second side 10 

metal 2212E including a plurality of metals E7, E8, E9, E10, E11, and E12, a first 

ground area G1, a second ground area G2, a first electrical path EP1, a fifth electrical 

path EP5, an eleventh electrical path EP11, a wireless communication circuit 610, an 

EMI filter 620, a matching circuit 630, a first filter 640, and/or a third filter 660.  

Descriptions of some components of FIG. 22 that are indicated by the same reference 15 

numerals as those illustrated in FIG. 6 will be omitted. 

[392] According to an embodiment, an eighth exemplary antenna structure 2200 

included in the foldable electronic device 2 may include a first metal E1, a seventh 

metal E7, a first ground area G1, a second ground area G2, a first electrical path EP1, 

a fifth electrical path EP5, and/or an eleventh electrical path EP11. 20 

[393] According to an embodiment, the eleventh electrical path EP11 may 

electrically interconnect the wireless communication circuit 610 and the third point 

P3 of the first metal E1.  The first metal E1 may be electrically connected to the third 

point P3 of the first metal E1 through the eleventh electrical path EP11.  The eleventh 

electrical path EP11 may include a combination of one or more conductive paths (or, 25 

conductors or conductive structures) (not separately illustrated) between the wireless 

communication circuit 610 and the third point P3 of the first metal E1. 

[394] According to an embodiment, the wireless communication circuit 610 may 

provide (or feed) a +voltage to the first electrical path EP1 and a -voltage to the 

eleventh electrical path EP11.  The +voltage may be provided to the first point P1 of 30 

the first metal E1 through the first electrical path EP1.  The -voltage may be provided 

to the third point P3 of the first metal E1 through the eleventh electrical path EP11. 

[395] According to an embodiment, at the time of positive feeding to the first 

electrical path EP1 and negative feeding to the eleventh electrical path EP11, a current 

flow corresponding to the first metal E1 may be provided (or formed).  The current 35 
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flow may have a current path (or loop) in which a current (or radiation current) flows 

from the first electrical path EP1 to the eleventh electrical path EP11 through the first 

metal E1.  The current path and the distribution of current (or radiation current) along 

the current path may form an electromagnetic field (or magnetic field distribution). 

[396] According to an embodiment, at the time of positive feeding to the first 5 

electrical path EP1 and negative feeding to the eleventh electrical path EP11, an 

electromagnetic field including electromagnetic force passing through the first non-

ground area NG1 between the first metal E1 and the first ground area G1 may be 

provided (or formed). 

[397] According to an embodiment, the wireless communication circuit 610 may 10 

be configured to transmit and/or receive a signal in a frequency band selected or 

predetermined through an electromagnetic field generated corresponding to the 

current path including the first metal E1 at the time of positive feeding to the first 

electrical path EP1 and negative feeding to the eleventh electrical path EP11. 

[398] According to an embodiment, the wireless communication circuit 610 may 15 

be configured to transmit and/or receive a signal of about 13.56 MHz for NFC through 

an electromagnetic field generated corresponding to a current path including the first 

metal E1. 

[399] According to an embodiment, when the foldable electronic device 2 in the 

folded state (see FIG. 3), the first non-ground area NG1 and the second non-ground 20 

area NG2 may be aligned with and overlap each other.  The electromagnetic force of 

an electromagnetic field generated corresponding to the current path including the first 

metal E1 at the time of positive feeding to the first electrical path EP1 and negative 

feeding to the eleventh electrical path EP11 may pass through the first non-ground 

area NG1 the second non-ground area NG2 which are aligned with and overlap each 25 

other.  The second non-ground area NG2 prevents a magnetic flux from being 

reduced by the second ground area G2 so that deterioration in radiation performance 

of the eighth exemplary antenna structure 2200 can be reduced.  When the magnetic 

flux is reduced by the second non-ground area NG2 when the foldable electronic 

device 2 is in the folded state, the energy of the electromagnetic field increases due to 30 

an increase in inductance value, thereby improving the radiation performance of the 

eighth exemplary antenna structure 2200. 

[400] According to an embodiment, the EMI filter 620 may be disposed in the first 

electrical path EP1 and/or the eleventh electrical path EP11 or may be electrically 

connected to the first electrical path EP1 and/or the eleventh electrical path EP11.  35 
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The EMI filter 620 may reduce or shield noise affecting a signal (e.g., an NFC signal) 

in a selected or predetermined frequency band. 

[401] According to an embodiment, the matching circuit 630 may be disposed in 

the first electrical path EP1 and/or the eleventh electrical path EP11 or may be 

electrically connected to the first electrical path EP1 and/or the eleventh electrical path 5 

EP11.  The matching circuit 630 may adjust the frequency of the eighth exemplary 

antenna structure 2200 such that resonance can be generated, for example, in a 

selected or predetermined frequency band.  The matching circuit 630 may move, for 

example, the resonance frequency of the eighth exemplary antenna structure 2200 to 

a predetermined frequency, or may move the resonance frequency by a predetermined 10 

amount. 

[402] According to an embodiment, the matching circuit 630 may adjust the 

frequency of the eighth exemplary antenna structure 2200 such that an 

electromagnetic field generated corresponding to a current path including the first 

metal E1 at the time of positive feeding to the first electrical path EP1 and negative 15 

feeding to the eleventh electrical path EP11 has a resonance frequency of about 13.56 

MHz for NFC. 

[403] According to an embodiment, the matching circuit 630 may adjust the 

inductance of the eighth exemplary antenna structure 2200 to have a predetermined 

inductance value at the time of positive feeding to the first electrical path EP1 and 20 

negative feeding to the eleventh electrical path EP11.  For example, the matching 

circuit 630 may adjust the frequency of the eighth exemplary antenna structure 2200 

such that an electromagnetic field generated corresponding to a current path including 

the first metal E1 at the time of positive feeding to the first electrical path EP1 and 

negative feeding to the eleventh electrical path EP11 has an inductance value of about 25 

8 to about 10 microhenries for a resonance frequency of about 13.56 MHz for NFC. 

[404] According to an embodiment, the matching circuit 630 may provide (or form) 

impedance matching.  At the time of positive feeding to the first electrical path EP1 

and negative feeding to the eleventh electrical path EP11, the matching circuit 630 

may reduce transmission loss through impedance matching. 30 

[405] According to an embodiment, the first filter 640 may be disposed on the first 

electrical path EP1 or electrically connected to the first electrical path EP1.  When 

the first metal E1 is used as an antenna radiator in a non-NFC band such as LB, MB, 

HB, or UHB, the first filter 640 may reduce the influence of the eighth exemplary 

structure 2200 on the non-NFC band (e.g., electromagnetic interference).  For 35 
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example, when the first metal E1 is used as an antenna radiator in a non-NFC band 

such as LB, MB, HB, or UHB, the first filter 640 may reduce or prevent the occurrence 

of resonance in the NFC band. 

[406] According to an embodiment, the first filter 640 may be provided as at least 

one filter (also referred to as a filter circuit), at least one switch (also referred to as a 5 

switch circuit), or a combination thereof. 

[407] According to an embodiment, the first filter 640 may include a diplex or a 

duplexer capable of transmitting each of an NFC band and a non-NFC band 

separately. 

[408] According to an embodiment, the third filter 660 may be disposed on the 10 

eleventh electrical path EP11 or electrically connected to the eleventh electrical path 

EP11.  When the first metal E1 is used as an antenna radiator in a non-NFC band 

such as LB, MB, HB, or UHB, the third filter 660 may reduce the influence of the 

eighth exemplary structure 2200 on the non-NFC band (e.g., electromagnetic 

interference).  For example, when the first metal E1 is used as an antenna radiator in 15 

a non-NFC band such as LB, MB, HB, or UHB, the third filter 660 may reduce or 

prevent the occurrence of resonance in the NFC band. 

[409] According to an embodiment, the third filter 660 may be provided as at least 

one filter (also referred to as a filter circuit), at least one switch (also referred to as a 

switch circuit), or a combination thereof. 20 

[410] According to an embodiment, the third filter 660 may include a diplex or a 

duplexer capable of transmitting each of an NFC band and a non-NFC band 

separately. 

[411] FIG. 23 is a view illustrating the foldable electronic device 2 according to an 

embodiment of the disclosure in the unfolded state.  It is to be understood that the 25 

disclosure conceives and includes all of the combinations of features and/or 

embodiments disclosed with reference to FIG. 23.  That is, all of the combinations 

of features described below with reference to FIG. 23 are to be considered as being 

included in the disclosure as specific examples. 

[412] Referring to FIG. 23, the foldable electronic device 2 may include a first side 30 

metal 2112E including a plurality of metals E1, E2, E3, E4, E5, and E6, a second side 

metal 2212E including a plurality of metals E7, E8, E9, E10, E11, and E12, a first 

ground area G1, a second ground area G2, a first electrical path EP1, a fifth electrical 

path EP5, an eleventh electrical path EP11, a wireless communication circuit 610, an 

EMI filter 620, a matching circuit 630, a first filter 640, a third filter 660, a spiral 35 
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conductive pattern 1100, a ninth electrical path EP9, and/or a tenth electrical path 

EP10.  The eighth exemplary antenna structure 2200 may include a first metal E1, a 

seventh metal E7, a first ground area G1, a second ground area G2, a first electrical 

path EP1, a fifth electrical path EP5, and/or an eleventh electrical path EP11.  The 

embodiment of FIG. 23 may further include a spiral conductive pattern 1100, a ninth 5 

electrical path EP9, and a tenth electrical path EP10, compared to the embodiment of 

FIG. 22.  Descriptions of some components of FIG. 23 that are indicated by the same 

reference numerals as those illustrated in FIG. 22 will be omitted. 

[413] According to an embodiment, the spiral conductive pattern 1100 may have a 

loop of a current path extending from a first end 1101 to a second end 1102.  For 10 

example, the spiral conductive pattern 1100 may include a plane-shaped coil (e.g., a 

planar coil or a pattern coil) including a plurality of turns. 

[414] According to an embodiment, the first end 1101 of the spiral conductive 

pattern 1100 may be electrically connected to the first electrical path EP1 through the 

ninth electrical path EP9.  The second end 1102 of the spiral conductive pattern 1100 15 

may be electrically connected to the eleventh electrical path EP11 through the tenth 

electrical path EP10. 

[415] According to an embodiment, the wireless communication circuit 610 may 

provide (or feed) a +voltage to the first electrical path EP1 and a -voltage to the 

eleventh electrical path EP11.  The +voltage may be provided to the first point P1 of 20 

the first metal E1 through the first electrical path EP1.  The +voltage may be 

provided to the first end 1101 of the spiral conductive pattern 1100 through the ninth 

electrical path EP9.  The -voltage may be provided to the third point P3 of the first 

metal E1 through the eleventh electrical path EP11.  The -voltage may be provided 

to the second end 1102 of the spiral conductive pattern 1100 through the tenth 25 

electrical path EP10. 

[416] According to an embodiment, at the time of positive feeding to the first 

electrical path EP1 and negative feeding to the eleventh electrical path EP11, the 

embodiment of FIG. 23 may further provide an electromagnetic field generated due 

to a current path in which current (or radiation current) flows along the spiral 30 

conductive pattern 1100 and a distribution of current (or radiation current) along the 

current path, compared to the embodiment of FIG. 22.  The wireless communication 

circuit 610 may be configured to transmit and/or receive a signal in a frequency band 

(e.g., about 13.56 MHz for NFC) selected or predetermined through an 

electromagnetic field generated through the spiral conductive pattern 1100. 35 
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[417] According to an embodiment, the spiral conductive pattern 1100 may overlap 

the second area 202 of the first rear surface area of the foldable electronic device 2 

when viewed from above.  At the time of positive feeding to the first electrical path 

EP1 and negative feeding to the eleventh electrical path EP11, the electromagnetic 

field generated by the spiral conductive pattern 1100 may be radiated through the 5 

second area 202. 

[418] According to various embodiments, although not separately illustrated, the 

spiral conductive pattern 1100 may be accommodated in the first housing 21 (see FIG. 

2) to overlap the third area 203 of the first rear surface area of the foldable electronic 

device 2 when viewed from above the first rear surface area of the foldable electronic 10 

device 2.  At the time of positive feeding to the first electrical path EP1 and negative 

feeding to the eleventh electrical path EP11, the electromagnetic field generated by 

the spiral conductive pattern 1100 may be radiated through the third area 203. 

[419] According to various embodiments, although not separately illustrated, the 

spiral conductive pattern 1100 may be accommodated in the second housing 22 (see 15 

FIG. 2) to overlap the fifth area 205 of the second rear surface area of the foldable 

electronic device 2 when viewed from above the second rear surface area of the 

foldable electronic device 2.  At the time of positive feeding to the first electrical 

path EP1 and negative feeding to the eleventh electrical path EP11, the 

electromagnetic field generated by the spiral conductive pattern 1100 may be radiated 20 

through the fifth area 205. 

[420] According to various embodiments, although not separately illustrated, the 

spiral conductive pattern 1100 may be accommodated in the second housing 22 (see 

FIG. 2) to overlap the sixth area 206 of the second rear surface area of the foldable 

electronic device 2 when viewed from above the second rear surface area of the 25 

foldable electronic device 2.  At the time of positive feeding to the first electrical 

path EP1 and negative feeding to the eleventh electrical path EP11, the 

electromagnetic field generated by the spiral conductive pattern 1100 may be radiated 

through the sixth area 206. 

[421] According to various embodiments, the embodiment of FIG. 22 or 23 may 30 

be configured to such that the wireless communication circuit 610 provides (or feeds) 

a +voltage to the eleventh electrical path EP11 and provides (or feeds) a -voltage to 

the first electrical path EP1. 

[422] FIG. 24 illustrates a heat map 2010 showing a heat map 2410 showing an 

electromagnetic distribution at the time of feeding when the foldable electronic device 35 
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2 of FIG. 23 according to an embodiment of the disclosure and heat maps 2420, 2430, 

2440, and 2450 showing magnetic field distributions at the time of feeding when 

foldable electronic devices 2421, 2431, 2441, and 2451 of comparative examples are 

in the folded state. 

[423] In the foldable electronic device 2 of FIG. 23 according to an embodiment of 5 

the disclosure, the seventh metal E7 and the second ground area G2 may be physically 

and electrically separated from each other. 

[424] The foldable electronic devices 2421, 2431, 2441, and 2451 of the 

comparative examples include a foldable electronic device 2421 of a fifth comparative 

example, a foldable electronic device 2431 of a sixth comparative example, a foldable 10 

electronic device 2441 of a seventh comparative example, and/or a foldable electronic 

device 2451 of an eighth comparative example.  The foldable electronic device 2421 

of the fifth comparative example may include a twelfth electrical path EP12 

electrically interconnecting the second point P2 of the seventh metal E7 and the 

second ground area G2.  The foldable electronic device 2431 of the sixth 15 

comparative example may include a thirteenth electrical path EP13 electrically 

interconnecting the second point P4 of the seventh metal E7 and the second ground 

area G2.  The foldable electronic device 2441 of the seventh comparative example 

may include a twelfth electrical path EP12 electrically interconnecting the second 

point P2 of the seventh metal E7 and the second ground area G2, and a thirteenth 20 

electrical path EP13 electrically interconnecting the fourth point P4 of the metal E7 

and the second ground area G2.  In the foldable electronic device 2451 of the eighth 

comparative example, the second non-ground area NG2 (see FIG. 23) may be omitted.  

FIG. 24 illustrates a heat map 2420 showing the magnetic field distribution at the time 

of feeding when the foldable electronic device 2421 of the fifth comparative example 25 

is in the folded state, a heat map 2430 showing the magnetic field distribution at the 

time of feeding when the foldable electronic device 2431 of the sixth comparative 

example is in the folded state, a heat map 2440 showing the magnetic field distribution 

at the time of feeding when the foldable electronic device 2441 of the seventh 

comparative example is in the folded state, and a heat map 2450 showing the magnetic 30 

field distribution at the time of feeding when the foldable electronic device 2451 of 

the eighth comparative example is in the folded state. 

[425] At the time of positive feeding to the first electrical path EP1 and negative 

feeding to the eleventh electrical path EP11 when the foldable electronic device 2 of 

FIG. 23 according to an embodiment of the disclosure is in the folded state, a current 35 
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may flow in the seventh metal E7 due to electrical coupling between the first metal 

E1 and the seventh metal E7.  When the foldable electronic device 2 of FIG. 23 

according to an embodiment of the disclosure is in the folded state, the direction in 

which a current flows in the seventh metal E7 may be opposite to the direction in 

which a current flows in the first metal E1.  However, since a current path (or loop) 5 

is not substantially formed due to the insulation between the seventh metal E7 and the 

second ground area G2, deterioration in radiation performance of the eighth 

exemplary antenna structure 2200 can be reduced. 

[426] When the foldable electronic device 2421 of the fifth comparative example, 

the foldable electronic device 2431 of the sixth comparative example, or the foldable 10 

electronic device 2441 of the seventh comparative example is in the folded state, a 

reverse current phenomenon in the current path (or loop) including the seventh metal 

E7 is difficult to reduce due to the electrical connection between the seventh metal E7 

and the second ground area G2, so that radiation performance may be deteriorated 

compared to the foldable electronic device 2 of FIG. 23 according to the disclosure.  15 

The foldable electronic device 2 of FIG. 23 according to the disclosure may have an 

improved magnetic field distribution and/or radiation performance by reducing the 

reverse current phenomenon in the current path including the seventh metal E7 in the 

folded state, compared to the foldable electronic device 2421 of the fifth comparative 

example, the foldable electronic device 2431 of the sixth comparative example, or the 20 

foldable electronic device 2441 of the seventh comparative example. 

[427] Compared to the foldable electronic device 2451 of the eighth comparative 

example that does not include the second non-ground area NG2, the foldable 

electronic device 2 of FIG. 23 according to an embodiment of the disclosure may have 

an improved magnetic field distribution so that radiation performance can be 25 

improved. 

[428] According to various embodiments, the first exemplary antenna structure 600 

of FIG. 6 or 11, the second exemplary antenna structure 900 of FIG. 9 or 12, the third 

exemplary antenna structure 1000 of FIG. 10 or 13, the fourth exemplary antenna 

structure 1800, the fifth exemplary antenna structure 1900 of FIG. 19, the sixth 30 

exemplary antenna structure 2000 of FIG. 20, the seventh exemplary structure 2100 

of FIG. 21, or the eighth exemplary antenna structure 2200 of FIG. 22 or 23, may 

include, in replacement of the first metal E1 and the seventh metal E7, two different 

metals which are aligned with and overlap each other when the foldable electronic 

device 2 is in the folded state. 35 
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[429] According to various embodiments, although not separately illustrated, the 

foldable electronic device 2 of the disclosure is not limited to being implemented as 

being foldable about the center line A (see FIG. 2) parallel to the +y-axis, and may be 

implemented to be foldable about the center line parallel to the +x-axis direction. 

[430] FIG. 25 is a view illustrating a flexible printed circuit board 2500 according 5 

to various embodiments of the disclosure.  It is to be understood that the disclosure 

conceives and includes all of the combinations of features and/or embodiments 

disclosed with reference to FIG. 25.  That is, all of the combinations of features 

described below with reference to FIG. 21 are to be considered as being included in 

the disclosure as specific examples. 10 

[431] Referring to FIG. 25, the flexible printed circuit board 2500 may extend from 

the first housing 21 (see FIG. 2) to the second housing 22 (see FIG. 2) across the hinge 

portion 24 (see FIG. 3).  The flexible printed circuit board 2500 may be bent when 

the foldable electronic device 2 (see FIG. 2) switches between the unfolded state and 

the folded state. 15 

[432] According to an embodiment, the flexible printed circuit board 2500 may 

electrically interconnect a first printed circuit board (not separately illustrated) 

accommodated in the first housing 21 (see FIG. 2) and a second printed circuit board 

(not separately illustrated) accommodated in the second housing 22 (see FIG. 2).  

The flexible printed circuit board 2500 may include a first connector (also referred to 20 

as a first connector end) 2501 electrically connected to the first printed circuit board, 

and a second connector (also referred to as a second connector end) 2502 electrically 

connected to the second printed circuit board, and may extend to a first connector 

2501 and a second connector 2502. 

[433] According to an embodiment, the flexible printed circuit board 2500 may 25 

include a plurality of signal lines 2510 and a ground structure (not separately 

illustrated).  The plurality of signal lines 2510 and the ground structure may extend 

from the first connector 2501 to the second connector 2502.  The ground structure 

may at least partially surround the plurality of signal lines 2510 and may reduce or 

prevent electromagnetic interference (EMI) with respect to the plurality of signal lines 30 

2510.  The ground structure may reduce or prevent the electromagnetic influence of 

noise from the outside of the foldable flexible printed circuit board 2510 on the 

plurality of signal lines 2510.  The ground structure may reduce or prevent 

electromagnetic interference among the plurality of signal lines.  Although not 
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separately illustrated, the number of signal lines or the relative positions of the 

plurality of signal lines are not limited to the illustrated example and may vary. 

[434] According to an embodiment, the ground structure (not separately illustrated) 

of the flexible printed circuit board 2500 may be included the fifth electrical path EP5 

in the embodiment of FIG. 6, 9, 10, 11, 12, 13, 18, 19, 20, 21, 22, or 23. 5 

[435] According to an embodiment, in the embodiment of FIG. 6 or 11, one of the 

plurality of signal lines 2510 may be included in the second electrical path EP2.  

Among the plurality of signal lines 2510, one signal line included in the second 

electrical path EP2 may be, for example, one of two outermost signal lines 2511 and 

2519.  One signal line included in the second electrical path EP2 among the plurality 10 

of signal lines 2110 may be one signal line 2512, 2513, 2514, 2515, 2516, 2517, or 

2518 located, for example, between the two outermost signal lines 2511 and 2519. 

[436] According to an embodiment, in the embodiment of FIG. 9 or 12, one of the 

plurality of signal lines 2510 may be included in the second electrical path EP2.  In 

the embodiment of FIG. 9 or 12, one of the plurality of signal lines 2510 may be 15 

included in the sixth electrical path EP6.  For example, one signal line included in 

the second electrical path EP2 among the plurality of signal lines 2510 may be one of 

the two outermost signal lines 2511 and 2519, and one signal line included in the sixth 

electrical path EP6 among the plurality of signal lines 2510 may be the remaining one 

of the two outermost signal lines 2511 and 2519.  One signal line included in the 20 

second electrical path EP2 among the plurality of signal lines 2510 and one signal line 

included in the sixth electrical path EP6 among the plurality of signal lines 2510 may 

be, for example, two signal lines located between the two outermost signal lines 2511 

and 2519 among the plurality of signal lines 2510.  One signal line included in the 

second electrical path EP2 among the plurality of signal lines 2510 and one signal line 25 

included in the sixth electrical path EP6 among the plurality of signal lines 2510 may 

be, for example, adjacent to each other without another signal line therebetween, or 

may be spaced apart from each other with at least one other signal line therebetween. 

[437] According to an embodiment, in the embodiment of FIG. 10 or 13, one of the 

plurality of signal lines 2510 may be included in the second electrical path EP2.  In 30 

the embodiment of FIG. 10 or 13, one of the plurality of signal lines 2510 may be 

included in the eighth electrical path EP8.  For example, one signal line included in 

the second electrical path EP2 among the plurality of signal lines 2510 may be one of 

the two outermost signal lines 2511 and 2519, and one signal line included in the 

eighth electrical path EP8 among the plurality of signal lines 2510 may be the 35 
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remaining one of the two outermost signal lines 2511 and 2519.  One signal line 

included in the second electrical path EP2 among the plurality of signal lines 2510 

and one signal line included in the eighth electrical path EP8 among the plurality of 

signal lines 2510 may be, for example, two signal lines located between the two 

outermost signal lines 2511 and 2519 among the plurality of signal lines 2510.  One 5 

signal line included in the second electrical path EP2 among the plurality of signal 

lines 2510 and one signal line included in the eighth electrical path EP8 among the 

plurality of signal lines 2510 may be, for example, adjacent to each other without 

another signal line therebetween, or may be spaced apart from each other with at least 

one other signal line therebetween. 10 

[438] According to an embodiment, in the embodiment of FIG. 18, one of the 

plurality of signal lines 2510 may be included in the second electrical path EP2.  

Among the plurality of signal lines 2510, one signal line included in the second 

electrical path EP2 may be, for example, one of two outermost signal lines 2511 and 

2519.  One signal line included in the second electrical path EP2 among the plurality 15 

of signal lines 2510 may be one signal line 2512, 2513, 2514, 2515, 2516, 2517, or 

2518 located, for example, between the two outermost signal lines 2511 and 2519. 

[439] According to an embodiment, in the embodiment of FIG. 19 or 21, one of the 

plurality of signal lines 2510 may be included in the seventh electrical path EP17.  

Among the plurality of signal lines 2510, one signal line included in the seventeenth 20 

electrical path EP17 may be, for example, one of two outermost signal lines 2511 and 

2519.  One signal line included in the seventeenth electrical path EP17 among the 

plurality of signal lines 2510 may be one signal line 2512, 2513, 2514, 2515, 2516, 

2517, or 2518 located, for example, between the two outermost signal lines 2511 and 

2519. 25 

[440] According to an embodiment, in the embodiment of FIG. 20, one of the 

plurality of signal lines 2510 may be included in the second electrical path EP2.  

Among the plurality of signal lines 2510, one signal line included in the second 

electrical path EP2 may be, for example, one of two outermost signal lines 2511 and 

2519.  One signal line included in the second electrical path EP2 among the plurality 30 

of signal lines 2510 may be one signal line 2512, 2513, 2514, 2515, 2516, 2517, or 

2518 located, for example, between the two outermost signal lines 2511 and 2519. 

[441] FIG. 26 is a view illustrating the foldable electronic device 2 according to an 

embodiment of the disclosure in the unfolded state.  It is to be understood that the 

disclosure conceives and includes all of the combinations of features and/or 35 
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embodiments disclosed with reference to FIG. 26.  That is, all of the combinations 

of features described below with reference to FIG. 26 are to be considered as being 

included in the disclosure as specific examples. 

[442] Referring to FIG. 26, the foldable electronic device 2 may include a first side 

metal 2112E including a plurality of metals E1, E2, E3, E4, E5, and E6, a second side 5 

metal 2212E including a plurality of metals E7, E8, E9, E10, E11, and E12, antenna 

ground G, a first electrical path EP1, a second electrical path EP2, a third electrical 

path EP3, a fourth electrical path EP4, a nineteenth electrical path EP19, a twentieth 

electrical path EP20, an NFC wireless communication circuit (also referred to as a 

first wireless communication circuit) 2610, a non-NFC wireless communication 10 

circuit (also referred to as a second wireless communication circuit) 2620, a first filter 

640, and/or a second filter 650.  Descriptions of some components of FIG. 26 that 

are indicated by the same reference numerals as those illustrated in FIG. 6 will be 

omitted.  For example, the non-NFC wireless communication circuit 2620 may 

include a wireless communication circuit other than a wireless communication circuit 15 

that supports NFC communication, such as the NFC wireless communication circuit 

2610. 

[443] According to an embodiment, the NFC wireless communication circuit 2610 

may be configured to transmit and/or receive a signal in the NFC band and may 

include, for example, the wireless communication circuit 610 of FIG. 6.  For 20 

example, the NFC wireless communication circuit 2610 may further include the EMI 

filter 620 and/or the matching circuit 630 of FIG. 6. 

[444] According to an embodiment, the non-NFC wireless communication circuit 

2620 may be configured to transmit and/or receive a signal in a non-NFC band such 

as LB, MB, HB, or UHB. 25 

[445] According to an embodiment, the nineteenth electrical path EP19 may 

electrically interconnect the first filter 640 and the non-NFC wireless communication 

circuit 2620.  The nineteenth electrical path EP19 may be electrically connected to 

the first electrical path EP1 through the first filter 640.  The non-NFC wireless 

communication circuit 2620 may be electrically connected to the first metal E1 30 

through the fourteenth electrical path EP19, the first filter 640, and the first electrical 

path EP1.  The non-NFC wireless communication circuit 2620 may be configured to 

transmit and/or receive a signal in a non-NFC band through the first metal E1. 

[446] According to an embodiment, when the non-NFC wireless communication 

circuit 2620 provides (or feeds) an electromagnetic signal (or, a wireless signal, an RF 35 
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signal, or a radiation current) to the nineteenth electrical path EP19, a first signal path 

through which the electromagnetic signal flows may be formed between the first point 

P1 of the first metal E1 to which the first electrical path EP1 is electrically connected 

and the third point P3 of the first metal E1 to which the antenna ground G is 

electrically connected through the third electrical path EP3 of the first metal E1.  5 

When an electromagnetic signal is provided (or fed) from the non-NFC wireless 

communication circuit 2620 to the nineteenth electrical path EP19, a first radiation 

pattern (or, a first radiation field or a first electromagnetic field) may be provided 

(formed) through electromagnetic coupling between the first signal path and the 

antenna ground G.  The first radiation pattern may have a first resonance frequency 10 

corresponding to the electrical length (e.g., the length expressed as a ratio of 

wavelengths) of the first signal path. 

[447] According to an embodiment, when the non-NFC wireless communication 

circuit 2620 transmits and/or receives a signal through the first metal E1, the first filter 

640 may reduce the influence (e.g., electromagnetic interference) of the first 15 

exemplary antenna structure 600 on the non-NFC band.  For example, when the non-

NFC wireless communication circuit 2620 transmits and/or receives a signal through 

the first metal E1, the first filter 640 may reduce or prevent the occurrence of 

resonance in the NFC band. 

[448] According to an embodiment, the first filter 640 may be provided as at least 20 

one filter (also referred to as a filter circuit), at least one switch (also referred to as a 

switch circuit), or a combination thereof. 

[449] According to an embodiment, the first filter 640 may include a diplex or a 

duplexer capable of transmitting each of an NFC band and a non-NFC band 

separately. 25 

[450] According to various embodiments, the first filter 640 may include a 

matching circuit.  The matching circuit may, for example, adjust the frequency such 

that resonance occurs in a selected or predetermined frequency band.  The matching 

circuit may, for example, shift the resonance frequency to a predetermined frequency, 

or shift the resonance frequency by a predetermined amount.  The matching circuit 30 

may provide (or form), for example, impedance matching. 

[451] According to various embodiments, it has been described that the nineteenth 

electrical path EP29 is branched from the first electrical path EP1 through the first 

filter 640, but without being limited thereto, there may be provided a configuration in 

which the nineteenth electrical path EP19 is electrically connected to the first metal 35 
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E1, and the first electrical path EP1 is branched from the nineteenth electrical path 

EP19 through the first filter 640. 

[452] According to an embodiment, the twentieth electrical path EP20 may 

electrically interconnect the second filter 650 and the non-NFC wireless 

communication circuit 2620.  The twentieth electrical path EP20 may be electrically 5 

connected to the second electrical path EP2 through the second filter 650.  The non-

NFC wireless communication circuit 2620 may be electrically connected to the 

seventh metal E7 through the fifteenth electrical path EP20, the second filter 650, and 

the second electrical path EP2.  The non-NFC wireless communication circuit 2620 

may be configured to transmit and/or receive a signal in a non-NFC band through the 10 

seventh metal E7. 

[453] According to an embodiment, when the non-NFC wireless communication 

circuit 2620 provides (or feeds) an electromagnetic signal (or, a wireless signal, an RF 

signal, or a radiation current) to the twentieth electrical path EP20, a second signal 

path through which the electromagnetic signal flows may be formed between the 15 

second point P2 of the seventh metal E7 to which the second electrical path EP2 is 

electrically connected and the fourth point P4 of the seventh metal E7 to which the 

antenna ground G is electrically connected through the fourth electrical path EP4.  

When an electromagnetic signal is provided (or fed) from the non-NFC wireless 

communication circuit 2620 to the twentieth electrical path EP20, a second radiation 20 

pattern (or, a second radiation field or a second electromagnetic field) may be 

provided (formed) through the second signal path.  The second radiation pattern may 

have a second resonance frequency corresponding to the electrical length (e.g., the 

length expressed as a ratio of wavelengths) of the second signal path. 

[454] According to an embodiment, when the non-NFC wireless communication 25 

circuit 2620 transmits and/or receives a signal through the seventh metal E7, the 

second filter 650 may reduce the influence (e.g., electromagnetic interference) of the 

first exemplary antenna structure 600 on the non-NFC band.  For example, when the 

non-NFC wireless communication circuit 2620 transmits and/or receives a signal 

through the seventh metal E7, the second filter 650 may reduce or prevent the 30 

occurrence of resonance in the NFC band. 

[455] According to an embodiment, the second filter 650 may be provided as at 

least one filter (also referred to as a filter circuit), at least one switch (also referred to 

as a switch circuit), or a combination thereof. 
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[456] According to an embodiment, the second filter 650 may include a diplex or 

a duplexer capable of transmitting each of an NFC band and a non-NFC band 

separately. 

[457] According to various embodiments, the second filter 650 may include a 

matching circuit.  The matching circuit may, for example, adjust the frequency such 5 

that resonance occurs in a selected or predetermined frequency band.  The matching 

circuit may, for example, shift the resonance frequency to a predetermined frequency, 

or shift the resonance frequency by a predetermined amount.  The matching circuit 

may provide (or form), for example, impedance matching. 

[458] According to various embodiments, it has been described that the twentieth 10 

electrical path EP20 is branched from the second electrical path EP2 through the 

second filter 650, but without being limited thereto, there may be provided a 

configuration in which the twentieth electrical path EP20 is electrically connected to 

the seventh metal E7, and the second electrical path EP2 is branched from the 

twentieth electrical path EP20 through the second filter 650. 15 

[459] FIG. 27 is a view illustrating a foldable electronic device 2 according to an 

embodiment of the disclosure in an unfolded state.  It is to be understood that the 

disclosure conceives and includes all of the combinations of features and/or 

embodiments disclosed with reference to FIG. 27.  That is, all of the combinations 

of features described below with reference to FIG. 27 are to be considered as being 20 

included in the disclosure as specific examples. 

[460] Referring to FIG. 27, the foldable electronic device 2 may include a first side 

metal 2112E including a plurality of metals E1, E2, E3, E4, E5, and E6, a second side 

metal 2212E including a plurality of metals E7, E8, E9, E10, E11, and E12, antenna 

ground G, a first electrical path EP1, a second electrical path EP2, a third electrical 25 

path EP3, a fourth electrical path EP4, a nineteenth electrical path EP19, a twenty-

first electrical path EP21, an NFC wireless communication circuit (also referred to as 

a first wireless communication circuit) 2610, a non-NFC wireless communication 

circuit (also referred to as a second wireless communication circuit) 2620, a first filter 

640, a second filter 650, and/or a fourth filter 670.  Descriptions of some components 30 

of FIG. 23 that are indicated by the same reference numerals as those illustrated in 

FIG. 6 and FIG. 22 will be omitted. 

[461] According to an embodiment, the twenty-first electrical path EP21 may 

electrically interconnect the seventh metal E7 and the non-NFC wireless 

communication circuit 2620.  The twenty-first electrical path EP21 may include a 35 
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combination of one or more conductive paths (or, conductors or conductive structures) 

(not separately illustrated) between the seventh metal E7 and the non-NFC wireless 

communication circuit 2620. 

[462] According to an embodiment, the twenty-first electrical path EP21 may be 

electrically connected to the fifth point P5 of the seventh metal E7.  The fifth point 5 

P5 may be spaced apart from the second point P2 of the seventh metal E7 which is 

electrically connected to the second electrical path EP2 and the fourth point P4 of the 

seventh metal E7 which is electrically connected to the fourth electrical path EP4.  

For example, the fifth point P5 may be located between the second point P2 and the 

fourth point P4, but the locations or number of fifth points P5 are not restricted. 10 

[463] According to an embodiment, the non-NFC wireless communication circuit 

2620 may be configured to transmit and/or receive a signal in a non-NFC band through 

the seventh metal E7.  When the non-NFC wireless communication circuit 2620 

provides (or feeds) an electromagnetic signal (or, a wireless signal, an RF signal, or a 

radiation current) to the fifth point P5 of the seventh metal E7 through the twenty-first 15 

electrical path EP21, a third signal path through which the electromagnetic signal 

flows may be formed between the fifth point P5 of the seventh metal E7 to which the 

twenty-first electrical path EP21 is electrically connected and the fourth point P4 of 

the seventh metal E7 to which the antenna ground G is electrically connected through 

the fourth electrical path EP4.  When an electromagnetic signal is provided (or fed) 20 

from the non-NFC wireless communication circuit 2620 to the twenty-first electrical 

path EP21, a third radiation pattern (or, a third radiation field or a third 

electromagnetic field) may be provided (formed) through electromagnetic coupling 

between the third signal path and the antenna ground G.  The third radiation pattern 

may have a third resonance frequency corresponding to the electrical length (e.g., the 25 

length expressed as a ratio of wavelengths) of the third signal path. 

[464] According to an embodiment, the fourth filter 670 may be disposed on the 

twenty-first electrical path EP21 or electrically connected to the twenty-first electrical 

path EP21.  The non-NFC wireless communication circuit 2220 may be electrically 

connected to the seventh metal E7 through, for example, the fourth filter 670.  When 30 

the non-NFC wireless communication circuit 2620 transmits and/or receives a signal 

through the seventh metal E7, the fourth filter 670 may reduce the influence (e.g., 

electromagnetic interference) of the first exemplary antenna structure 600 on the non-

NFC band.  For example, when the non-NFC wireless communication circuit 2620 
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transmits and/or receives a signal through the seventh metal E7, the fourth filter 670 

may reduce or prevent the occurrence of resonance in the NFC band. 

[465] According to an embodiment, the fourth filter 670 may be provided as at least 

one filter (also referred to as a filter circuit), at least one switch (also referred to as a 

switch circuit), or a combination thereof. 5 

[466] According to an embodiment, the fourth filter 670 may include a diplex or a 

duplexer capable of transmitting each of an NFC band and a non-NFC band 

separately. 

[467] According to various embodiments, the fourth filter 670 may include a 

matching circuit.  The matching circuit may, for example, adjust the frequency such 10 

that resonance occurs in a selected or predetermined frequency band.  The matching 

circuit may, for example, shift the resonance frequency to a predetermined frequency, 

or shift the resonance frequency by a predetermined amount.  The matching circuit 

may provide (or form), for example, impedance matching. 

[468] FIG. 28 is a view illustrating the foldable electronic device 2 according to an 15 

embodiment of the disclosure in the unfolded state.  It is to be understood that the 

disclosure conceives and includes all of the combinations of features and/or 

embodiments disclosed with reference to FIG. 28.  That is, all of the combinations 

of features described below with reference to FIG. 28 are to be considered as being 

included in the disclosure as specific examples. 20 

[469] Referring to FIG. 28, the foldable electronic device 2 may include a first side 

metal 2112E including a plurality of metals E1, E2, E3, E4, E5, and E6, a second side 

metal 2212E including a plurality of metals E7, E8, E9, E10, E11, and E12, antenna 

ground G, a first electrical path EP1, a second electrical path EP2, a third electrical 

path EP3, a fourth electrical path EP4, a twentieth electrical path EP20, a twenty-25 

second electrical path EP22, an NFC wireless communication circuit (also referred to 

as a first wireless communication circuit) 2610, a non-NFC wireless communication 

circuit (also referred to as a second wireless communication circuit) 2620, a first filter 

640, and/or a second filter 650.  Descriptions of some components of FIG. 28 that 

are indicated by the same reference numerals as those illustrated in FIG. 6 and FIG. 30 

26 will be omitted. 

[470] According to an embodiment, the twenty-second electrical path EP22 may 

electrically interconnect the first metal E1 and the non-NFC wireless communication 

circuit 2620.  The twenty-second electrical path EP22 may include a combination of 

one or more conductive paths (or, conductors or conductive structures) (not separately 35 
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illustrated) between the first metal E1 and the non-NFC wireless communication 

circuit 2620. 

[471] According to an embodiment, the twenty-second electrical path EP22 may 

be electrically connected to the sixth point P6 of the first metal E1.  The sixth point 

P6 may be spaced apart from the first point P1 of the first metal E1 which is 5 

electrically connected to the first electrical path EP1 and the third point P3 of the first 

metal E1 which is electrically connected to the third electrical path EP3.  For 

example, the sixth point P6 may be located between the first point P1 and the third 

point P3, but the locations or number of fifth points P6 are not restricted. 

[472] According to an embodiment, the non-NFC wireless communication circuit 10 

2620 may be configured to transmit and/or receive a signal in a non-NFC band through 

the first metal E1.  When the non-NFC wireless communication circuit 2620 

provides (or feeds) an electromagnetic signal (or, a wireless signal, an RF signal, or a 

radiation current) to the sixth point P6 of the first metal E1 through the twenty-second 

electrical path EP22, a fourth signal path through which the electromagnetic signal 15 

flows may be formed between the sixth point P6 of the first metal E1 to which the 

twenty-second electrical path EP22 is electrically connected and the third point P3 of 

the first metal E1 to which the antenna ground G is electrically connected through the 

third electrical path EP3.  When an electromagnetic signal is provided (or fed) from 

the non-NFC wireless communication circuit 2220 to the twenty-second electrical 20 

path EP22, a fourth radiation pattern (or, a fourth radiation field or a fourth 

electromagnetic field) may be provided (formed) through the fourth signal path.  The 

fourth radiation pattern may have a fourth resonance frequency corresponding to the 

electrical length (e.g., the length expressed as a ratio of wavelengths) of the fourth 

signal path. 25 

[473] According to an embodiment, the first filter 640 may be disposed on the 

twenty-second electrical path EP22 or electrically connected to the twenty-second 

electrical path EP22.  The non-NFC wireless communication circuit 2620 may be 

electrically connected to the first metal E1 through, for example, the first filter 640.  

When the non-NFC wireless communication circuit 2620 transmits and/or receives a 30 

signal through the first metal E1, the first filter 640 may reduce the influence (e.g., 

electromagnetic interference) of the first exemplary antenna structure 600 on the non-

NFC band.  For example, when the non-NFC wireless communication circuit 2620 

transmits and/or receives a signal through the first metal E1, the first filter 640 may 

reduce or prevent the occurrence of resonance in the NFC band. 35 
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[474] According to an embodiment, the first filter 640 may be provided as at least 

one filter (also referred to as a filter circuit), at least one switch (also referred to as a 

switch circuit), or a combination thereof. 

[475] According to an embodiment, the first filter 640 may include a diplex or a 

duplexer capable of transmitting each of an NFC band and a non-NFC band 5 

separately. 

[476] According to various embodiments, the first filter 640 may include a 

matching circuit.  The matching circuit may, for example, adjust the frequency such 

that resonance occurs in a selected or predetermined frequency band.  The matching 

circuit may, for example, shift the resonance frequency to a predetermined frequency, 10 

or shift the resonance frequency by a predetermined amount.  The matching circuit 

may provide (or form), for example, impedance matching. 

[477] According to various embodiments, although not separately illustrated, the 

first filter 640 may be disposed on the first electrical path EP1 or electrically 

connected to the first electrical path EP1.  The NFC wireless communication circuit 15 

2610 may be electrically connected to the first metal E1 through, for example, the first 

filter 640. 

[478] Hereinafter, various example foldable electronic devices will be described 

with reference to the attached drawings.  One exemplary foldable electronic device 

may be obtained by changing at least some of a plurality of components of another 20 

exemplary foldable electronic device, and may be interpreted as being included in the 

scope of various embodiments of the disclosure.  In connection with the description 

of one exemplary foldable electronic device, the same terminologies and/or the same 

reference numerals may be used for components that are at least partially identical, 

similar, or related to components of another exemplary foldable electronic device.  25 

In any two exemplary foldable electronic devices, two components with the same 

terminology but different reference numerals may be understood as being 

substantially the same as each other or being changed or modified in form. 

[479] FIG. 29 is a view illustrating the foldable electronic device 29 according to 

an embodiment of the disclosure in the unfolded state.  It is to be understood that the 30 

disclosure conceives and includes all of the combinations of features and/or 

embodiments disclosed with reference to FIG. 29.  That is, all of the combinations 

of features described below with reference to FIG. 29 are to be considered as being 

included in the disclosure as specific examples. 
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[480] Referring to FIG. 29, compared to the foldable electronic device 2 of FIG. 2 

implemented to be foldable about the center line A parallel to the +y-axis, the foldable 

electronic device 29 may be implemented to be foldable about a center line A parallel 

to the +x-axis direction. 

[481] According to an embodiment, the foldable electronic device 29 may include 5 

a first side metal 2112E including a plurality of metals E1, E2, E3, E4, E5, and E6, a 

second side metal 2212E including a plurality of metals E7, E8, E9, E10, E11, and 

E12, antenna ground G, a first electrical path EP1, a second electrical path EP2, a third 

electrical path EP3, a fourth electrical path EP4, a nineteenth electrical path EP19, a 

twentieth electrical path EP20, an NFC wireless communication circuit (also referred 10 

to as a first wireless communication circuit) 2610, a non-NFC wireless 

communication circuit (also referred to as a second wireless communication circuit) 

2260, a first filter 640, and/or a second filter 650. 

[482] According to an embodiment, as in substantially the same manner as the 

foldable electronic device 2 of FIG. 22, the foldable electronic device 25 may be 15 

configured such that the NFC wireless communication circuit 2610 and the non-NFC 

wireless communication circuit 2620 transmit and/or receive a signal through the first 

metal E1 and the second metal E7. 

[483] FIG. 30 is a view illustrating a foldable electronic device 30 according to an 

embodiment of the disclosure in an unfolded state.  It is to be understood that the 20 

disclosure conceives and includes all of the combinations of features and/or 

embodiments disclosed with reference to FIG. 30.  That is, all of the combinations 

of features described below with reference to FIG. 30 are to be considered as being 

included in the disclosure as specific examples. 

[484] Referring to FIG. 30, compared to the foldable electronic device 2 of FIG. 2 25 

implemented to be foldable about the center line A parallel to the +y-axis, the foldable 

electronic device 30 may be implemented to be foldable about a center line A parallel 

to the +x-axis direction. 

[485] According to an embodiment, the foldable electronic device 30 may include 

a first side metal 2112E including a plurality of metals E1, E2, E3, E4, E5, and E6, a 30 

second side metal 2212E including a plurality of metals E7, E8, E9, E10, E11, and 

E12, antenna ground G, a first electrical path EP1, a second electrical path EP2, a third 

electrical path EP3, a fourth electrical path EP4, a nineteenth electrical path EP19, a 

twentieth electrical path EP20, an NFC wireless communication circuit (also referred 

to as a first wireless communication circuit) 2610, a non-NFC wireless 35 
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communication circuit (also referred to as a second wireless communication circuit) 

2620, a first filter 640, a second filter 650, and/or a fourth filter 670. 

[486] According to an embodiment, as in substantially the same manner as the 

foldable electronic device 2 of FIG. 27, the foldable electronic device 26 may be 

configured such that the NFC wireless communication circuit 2610 and the non-NFC 5 

wireless communication circuit 2620 transmit and/or receive a signal through the 

second metal E2 and the eighth metal E8. 

[487] FIG. 31 is a view illustrating a foldable electronic device 27 according to an 

embodiment of the disclosure in an unfolded state.  It is to be understood that the 

disclosure conceives and includes all of the combinations of features and/or 10 

embodiments disclosed with reference to FIG. 31.  That is, all of the combinations 

of features described below with reference to FIG. 31 are to be considered as being 

included in the disclosure as specific examples. 

[488] Referring to FIG. 31, compared to the foldable electronic device 2 of FIG. 2 

implemented to be foldable about the center line A parallel to the +y-axis, the foldable 15 

electronic device 31 may be implemented to be foldable about a center line A parallel 

to the +x-axis direction. 

[489] According to an embodiment, the foldable electronic device 31 may include 

a first side metal 2112E including a plurality of metals E1, E2, E3, E4, E5, and E6, a 

second side metal 2212E including a plurality of metals E7, E8, E9, E10, E11, and 20 

E12, antenna ground G, a first electrical path EP1, a second electrical path EP2, a third 

electrical path EP3, a fourth electrical path EP4, a twentieth electrical path EP20, a 

twenty-second electrical path EP22, an NFC wireless communication circuit (also 

referred to as a first wireless communication circuit) 2610, a non-NFC wireless 

communication circuit (also referred to as a second wireless communication circuit) 25 

2620, a first filter 640, and/or a second filter 650. 

[490] According to an embodiment, as in substantially the same manner as the 

foldable electronic device 2 of FIG. 24, the foldable electronic device 31 may be 

configured such that the NFC wireless communication circuit 2610 and the non-NFC 

wireless communication circuit 2620 transmit and/or receive a signal through the first 30 

metal E1 and the seventh metal E7. 

[491] Hereinafter, various example multi-foldable electronic devices will be 

described with reference to the attached drawings.  One exemplary multi-foldable 

electronic device may be obtained by changing at least some of a plurality of 

components of another exemplary multi-foldable electronic device, and may be 35 



 107 

interpreted as being included in the scope of various embodiments of the disclosure.  

In connection with the description of one exemplary multi-foldable electronic device, 

the same terminologies and/or the same reference numerals may be used for 

components that are at least partially identical, similar, or related to components of 

another exemplary multi-foldable electronic device.  In any two exemplary multi-5 

foldable electronic devices, two components with the same terminology but different 

reference numerals may be understood as being substantially the same as each other 

or being changed or modified in form. 

[492] FIG. 32 is a view illustrating a multi-foldable electronic device 32 according 

to an embodiment of the disclosure in the unfolded state.  FIG. 33 is a perspective 10 

view of the multi-foldable electronic device 32 according to an embodiment of the 

disclosure in the folded state.  It is to be understood that the disclosure conceives and 

includes all of the combinations of features and/or embodiments disclosed with 

reference to FIGS. 32 and 33.  That is, all of the combinations of features described 

below with reference to FIGS. 32 and 33 are to be considered as being included in the 15 

disclosure as specific examples. 

[493] Referring to FIGS. 32 and 33, the multi-foldable electronic device 32 may 

include a foldable housing 3210, a first display module 3220, a second display module 

3230, and/or a plurality of camera modules 3240. 

[494] According to an embodiment, the foldable housing 3210 may include a first 20 

housing 3211, a second housing 3212, and/or a third housing 3213.  When the multi-

foldable electronic device 28 is in the unfolded state, the first housing 3211 may be 

disposed between the second housing 3212 and the third housing 3213.  The foldable 

housing 3210 may be implemented to be foldable between the first housing 3211 and 

the second housing 3212.  The first housing 3211 and the second housing 3212 may 25 

be connected, for example, by a hinge.  The foldable housing 3210 may be 

implemented to be foldable between the first housing 3211 and the third housing 3213.  

The first housing 3211 and the third housing 3213 may be connected, for example, by 

a hinge. 

[495] According to an embodiment, the foldable housing 3210 may include a first 30 

hinge portion 3214 that includes one or more hinge modules interconnecting the first 

housing 3211 and the second housing 3212.  The first hinge portion 3214 may allow 

the foldable housing 3210 to be folded about the first folding axis (also referred to as 

a first center line) A1.  The foldable housing 3210 may include a second hinge 

portion 3215 that includes one or more hinge modules interconnecting the first 35 
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housing 3211 and the third housing 3213.  The second hinge portion 3215 may allow 

the foldable housing 3210 to be folded about the second folding axis (also referred to 

as a second center line) A2. 

[496] According to an embodiment, the foldable housing 3210 may be 

implemented to be foldable such that the second housing 3212 is located between the 5 

first housing 3211 and the third housing 3213 when the multi-foldable electronic 

device 32 is in the folded state. 

[497] According to an embodiment, the first display module 3220 may be disposed 

in the foldable housing 3210.  The first display module 3220 may include a flexible 

display or foldable display.  The display area of the first display module 3220 may 10 

include a first display area disposed in the first housing 32111, a second display area 

extending from the first display area and disposed in the second housing 3212, and a 

third display area extending from the first display area and disposed in the third 

housing 3212.  When the multi-foldable electronic device 32 is in the unfolded state, 

the first display area may be located between the second display area and the third 15 

display area.  When the multi-foldable electronic device 32 is in the unfolded state, 

the display area of the first display module 3220 may provide the front surface of the 

multi-foldable electronic device 32.  The illustrated coordinate axes are indicated 

based on the first housing 3211, and the +z-axis direction may be defined or 

interpreted as a direction where the substantially flat display area is oriented.  The x-20 

y plane may be substantially parallel to the plane provided by the first display area.  

The +y-axis direction and the -y-axis direction may be substantially parallel to the 

first folding axis A1 and the second folding axis A2. 

[498] According to an embodiment, the second display area 3230 may be 

accommodated in the third housing 3213.  The display area of the second display 25 

area 3230 may be oriented in an opposite direction to the third display area of the first 

display module 3220. 

[499] According to an embodiment, the plurality of camera modules 3240 may be 

located in the first housing 3211.  The plurality of camera modules 3240 may face in 

a direction opposite to the first display area of the first display module 3220. 30 

[500] According to an embodiment, the first housing 3211 may include a first 

frame including a first side 3211 and a first support (or a first support plate) (not 

separately illustrated).  The first side 3211 may provide (or form) at least a portion 

of the side surface of the first housing 3211.  The first support may extend from or 
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may be connected to the first side 3211 and may be located inside the multi-foldable 

electronic device 32 to support a plurality of components. 

[501] According to an embodiment, the second housing 3212 may include a second 

frame including a second side 32121 and a second support (or a second support plate) 

(not separately illustrated).  The second side 32121 may provide (or form) at least a 5 

portion of the side surface of the second housing 3212.  The second support may 

extend from or may be connected to the second side 32121 and may be located inside 

the multi-foldable electronic device 32 to support a plurality of components. 

[502] According to an embodiment, the third housing 3213 may include a third 

frame including a third side 3213 and a third support (or a third support plate) (not 10 

separately illustrated).  The third side 32131 may provide (or form) at least a portion 

of the side surface of the third housing 3213.  The third support may extend from or 

may be connected to the third side 32131 and may be located inside the multi-foldable 

electronic device 28 to support a plurality of components. 

[503] According to an embodiment, the first side 32111 of the first housing 3211, 15 

the second side 32121 of the second housing 3212, and the third side 32131 of the 

third housing 3213 may include a plurality of physically separated metals that are at 

least partially the same as or similar to the first side 2112 or the second side 2212 of 

FIG. 5.  At least some of the plurality of metals of the first side 32111, at least some 

of the plurality of metals of the second side 28121, and at least some of the plurality 20 

of metals of the third side 32131 may be aligned with and overlap each other when 

the multi-foldable electronic 28 is in the folded state.  For example, the first metal 

E21 of the first side 32111, the second metal E22 of the second side 32121, and the 

third metal E23 of the third side 32131 may be aligned with and overlap each other. 

[504] According to an embodiment, the multi-foldable electronic device 32 may be 25 

configured to transmit and/or receive a signal in the NFC band through the first metal 

E21, the second metal E22, and the third metal E23. 

[505] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit, a first current path (or first loop) including the first metal E21, a second current 30 

path (or second loop) including the second metal E22, and a third current path (or 

third loop) including the third metal E23 may be formed as a coil (or coil-shaped 

loop).  The first current path may provide (or form) a first turn of the coil.  The 

second current path may provide (or form) a second turn of the coil.  The third 

current path may provide (or form) a third turn of the coil.  When the multi-foldable 35 
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electronic device 32 is in the folded state, the coil formed by the combination of the 

first turn of the first current path, the second turn of the second current path, and the 

third turn of the third current path may improve radiation performance by generating 

a electromagnetic field that is a composite of a first electromagnetic field generated 

through the first current path, a second electromagnetic field generated through the 5 

second current path, and a third electromagnetic field generated through the third 

current path. 

[506] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit, the direction in which the current (or radiation current) flows on the first metal 10 

E21 (3301), the direction in which the current flows on the second metal E22 (3302), 

and the direction in which the current flows on the third metal E23 (3303) may be 

substantially the same.  On the first metal E21, the second metal E22, and the third 

metal E23 which are aligned with and overlap each other when the multi-foldable 

electronic device 32 is in the folded state, the currents (or radiation currents) may flow 15 

in the same direction that is opposite to the illustrated direction.  When the currents 

are caused to flow in substantially the same direction on the first metal E21, the second 

E22, and the third metal E23 which are aligned with and overlap each other when the 

multi-foldable electronic device 32 is in the folded state, it is possible to improve 

radiation performance by generating an electromagnetic field with a relatively high 20 

intensity of electromagnetic force, compared the case where the currents are caused 

to flow in opposite directions (e.g., reverse directions) on at least two of the first metal 

E21, the second metal E22, and the third metal E23 which are aligned with and overlap 

each other when the multi-foldable electronic device 32 is in the folded state. 

[507] According to an embodiment, when the multi-foldable electronic device 32 25 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit, the phase of the current (or radiation current) flowing on the first metal E21, 

the phase of the current flowing on the second metal E22, and the phase of the current 

flowing on the third metal E23 may be substantially the same.  When the phases of 

the currents flowing on the first metal E21, the second metal E22, and the third metal 30 

E23, which are aligned with and overlapped each other when the multi-foldable 

electronic device 32 is in the folded state, are made to be the same, radiation 

performance can be improved by generating an electromagnetic field with relatively 

high electromagnetic force, compared to making the phases of currents flowing on 

two of the first metal E21, the second metal E22, and the third metal E3, which are 35 
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aligned with and overlapped each other when the multi-foldable electronic device 32 

is in the folded state, different from each other. 

[508] According to various embodiments, the technical features of the disclosure 

are applicable to a multi-foldable electronic device (not separately illustrated) in 

which a screen (or a flexible display) can be folded three or more times. 5 

[509] FIG. 34 is a view illustrating a multi-foldable electronic device 32 according 

to an embodiment of the disclosure in the unfolded state.  It is to be understood that 

the disclosure conceives and includes all of the combinations of features and/or 

embodiments disclosed with reference to FIG. 34.  That is, all of the combinations 

of features described below with reference to FIG. 34 are to be considered as being 10 

included in the disclosure as specific examples. 

[510] Referring to FIG. 34, the multi-foldable electronic device 32 may include a 

first metal E21, a second metal E22, a third metal E23, an antenna ground G3, and an 

NFC wireless communication circuit 3201. 

[511] According to an embodiment, the antenna ground G3 may include a first 15 

ground area G31 located corresponding to the first housing 3211 (see FIG. 32), a 

second ground area G32 located corresponding to the second housing 3212 (see FIG. 

32), and/or a third ground area G33 located corresponding to the third housing 3213 

(see FIG. 32). 

[512] According to an embodiment, the first ground area G31 may include a 20 

combination of at least one ground plane included in at least one printed circuit board 

(not separately illustrated) accommodated in the first housing 3211 (see FIG. 32) 

and/or at least one other conductor (or, conductive area or conductive structure). 

[513] According to an embodiment, the second ground area G32 may include a 

combination of at least one ground plane included in at least one printed circuit board 25 

(not separately illustrated) accommodated in the second housing 3212 (see FIG. 32) 

and/or at least one other conductor (or, conductive area or conductive structure). 

[514] According to an embodiment, the third ground area G33 may include a 

combination of at least one ground plane included in at least one printed circuit board 

(not separately illustrated) accommodated in the third housing 2813 (see FIG. 28) 30 

and/or at least one other conductor (or, conductive area or conductive structure). 

[515] According to an embodiment, the first ground area G31, the second ground 

area G32 and the third ground area G33 may be electrically connected to each other. 

[516] According to an embodiment, the first ground area G31 and the second 

ground area G32 may be electrically connected to each other through a printed circuit 35 
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board (e.g., the flexible printed circuit board 2500 in FIG. 25) disposed across the first 

hinge portion 3214 (see FIG. 32).  In an embodiment, the first ground area G31 and 

the second ground area G32 may be electrically connected to each other through at 

least one hinge module included in the first hinge portion 3214 (see FIG. 32). 

[517] According to an embodiment, the first ground area G31 and the third ground 5 

area G33 may be electrically connected to each other through a flexible printed circuit 

board (e.g., the flexible printed circuit board 2500 in FIG. 25) disposed across the 

second hinge portion 3215 (see FIG. 32).  In an embodiment, the first ground area 

G31 and the third ground area G33 may be electrically connected to each other 

through at least one hinge module included in the second hinge portion 3215 (see FIG. 10 

32). 

[518] According to an embodiment, the NFC wireless communication circuit 3201 

may be accommodated in the first housing 3211 (see FIG. 32). 

[519] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the first point P21 of the first metal E21 through a 15 

first feeding path 3801.  For example, the first feeding path 3801 may include a 

combination of one or more conductive paths (or, conductors or conductive structures) 

(not separately illustrated) between the NFC wireless communication circuit 3201 and 

the first point P21 of the first metal E21. 

[520] According to an embodiment, the NFC wireless communication circuit 3201 20 

may be electrically connected to the second point P22 of the second metal E22 through 

a second feeding path 3802.  For example, the second feeding path 3802 may include 

a combination of one or more conductive paths (or, conductors or conductive 

structures) (not separately illustrated) between the NFC wireless communication 

circuit 3201 and the second point P22 of the second metal E22. 25 

[521] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the fifth point P25 of the third metal E23 through a 

third feeding path 3403.  For example, the third feeding path 3403 may include a 

combination of one or more conductive paths (or, conductors or conductive structures) 

(not separately illustrated) between the NFC wireless communication circuit 3201 and 30 

the fifth point P25 of the third metal E23. 

[522] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the sixth point P26 of the third metal E23 through a 

fourth feeding path 3404.  For example, the fourth feeding path 3404 may include a 

combination of one or more conductive paths (or, conductors or conductive structures) 35 
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(not separately illustrated) between the NFC wireless communication circuit 3201 and 

the sixth point P26 of the third metal E23. 

[523] According to an embodiment, the third point P23 of the first metal E21 may 

be electrically connected to the antenna ground G3 through the first ground path 3811.  

For example, the first ground path 3811 may include a combination (not separately 5 

illustrated) of one or more conductive paths (or, conductors or conductive structures) 

between the third point P23 of the first metal E21 and the first ground area G31 of the 

antenna ground G3. 

[524] According to an embodiment, the fourth point P24 of the second metal E22 

may be electrically connected to the antenna ground G3 through the second ground 10 

path 3812.  For example, the second ground path 3812 may include a combination 

(not separately illustrated) of one or more conductive paths (or, conductors or 

conductive structures) between the fourth point P24 of the second metal E22 and the 

second ground area G32 of the antenna ground G3. 

[525] According to an embodiment, the NFC wireless communication circuit 3201 15 

may provide (or feed) a +voltage to the first metal E21 through the first feeding path 

3801.  At the time of positive feeding to the first feeding path 3801, a current (or 

radiation current) may flow on the first metal E21 from the first point P21 to the third 

point P23. 

[526] According to an embodiment, the NFC wireless communication circuit 3201 20 

may provide (or feed) a -voltage to the second metal E22 through the second feeding 

path 3802.  At the time of negative feeding to the second feeding path 3802, a current 

(or radiation current) may flow on the second metal E22 from the fourth point P24 to 

the second point P22. 

[527] According to an embodiment, the NFC wireless communication circuit 3201 25 

may provide (or feed) a +voltage to the third metal E23 through the third feeding path 

3403.  The NFC wireless communication circuit 3201 may provide (or feed) a -

voltage to the third metal E23 through the fourth feeding path 3404.  At the time of 

positive feeding to the third feeding path 3403 and negative feeding to the fourth 

feeding path 3404, a current (or radiation current) may flow on the third metal E23 30 

from the fifth point P25 to the sixth point P26. 

[528] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, a first current path (or first loop) including the first metal E21, a second 

current path (or second loop) including the second metal E22, and a third current path 35 
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(or third loop) including the third metal E23 may be formed as a coil (or coil-shaped 

loop).  The first current path may provide (or form) a first turn of the coil.  The 

second current path may provide (or form) a second turn of the coil.  The third 

current path may provide (or form) a third turn of the coil.  When the multi-foldable 

electronic device 32 is in the folded state, the coil formed by the combination of the 5 

first turn of the first current path, the second turn of the second current path, and the 

third turn of the third current path may improve radiation performance by generating 

a electromagnetic field that is a composite of a first electromagnetic field generated 

through the first current path, a second electromagnetic field generated through the 

second current path, and a third electromagnetic field generated through the third 10 

current path. 

[529] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the direction in which the current (or radiation current) flows on the first 

metal E21 from the first point P21 to the third point P23 (or the phase of current) 15 

(3301), the direction in which the current flows on the second metal E22 from the 

fourth point P24 to the second point P22 (3302), and the direction in which the current 

flows on the third metal E23 from the fifth point P25 to the sixth point P26 (3303) 

may be substantially the same.  When the currents are caused to flow in substantially 

the same direction on the first metal E21, the second E22, and the third metal E23 20 

which are aligned with and overlap each other when the multi-foldable electronic 

device 32 is in the folded state, it is possible to improve radiation performance by 

generating an electromagnetic field with a relatively high intensity of electromagnetic 

force, compared the case where the currents are caused to flow in opposite directions 

(e.g., reverse directions) on at least two of the first metal E21, the second metal E22, 25 

and the third metal E23 which are aligned with and overlap each other when the multi-

foldable electronic device 28 is in the folded state. 

[530] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the phase of the current (or radiation current) flowing on the first metal 30 

E21, the phase of the current flowing on the second metal E22, and the phase of the 

current flowing on the third metal E23 may be substantially the same.  When the 

phases of the currents flowing on the first metal E21, the second metal E22, and the 

third metal E23, which are aligned with and overlapped each other when the multi-

foldable electronic device 32 is in the folded state, are made to be the same, radiation 35 
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performance can be improved by generating an electromagnetic field with relatively 

high electromagnetic force, compared to making the phases of currents flowing on 

two of the first metal E21, the second metal E22, and the third metal E3, which are 

aligned with and overlapped each other when the multi-foldable electronic device 32 

is in the folded state, different from each other. 5 

[531] According to various embodiments, on the first metal E21, the second metal 

E22, and the third metal E23 which are aligned with and overlap each other when the 

multi-foldable electronic device 32 is in the folded state, the currents (or radiation 

currents) may flow in the same direction that is opposite to the direction illustrated in 

FIG. 33.  For example, the NFC wireless communication circuit 3201 may be 10 

configured to provide (or feed) a -voltage to the first feeding path 3001, a +voltage to 

the second feeding path 3002, a -voltage to the third feeding path 3003, and a +voltage 

to the fourth feeding path 3004. 

[532] FIG. 35 is a view illustrating a multi-foldable electronic device 32 according 

to an embodiment of the disclosure in the unfolded state.  It is to be understood that 15 

the disclosure conceives and includes all of the combinations of features and/or 

embodiments disclosed with reference to FIG. 35.  That is, all of the combinations 

of features described below with reference to FIG. 35 are to be considered as being 

included in the disclosure as specific examples. 

[533] Referring to FIG. 35, the multi-foldable electronic device 32 may include a 20 

first metal E21, a second metal E22, a third metal E23, an antenna ground G3, and an 

NFC wireless communication circuit 3201. 

[534] According to an embodiment, the NFC wireless communication circuit 3201 

may be accommodated in the first housing 3201 (see FIG. 32). 

[535] According to an embodiment, the NFC wireless communication circuit 3201 25 

may be electrically connected to the first point P21 of the first metal E21 through a 

first feeding path 3501.  For example, the first feeding path 3501 may include a 

combination of one or more conductive paths (or, conductors or conductive structures) 

(not separately illustrated) between the NFC wireless communication circuit 3201 and 

the first point P21 of the first metal E21. 30 

[536] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the sixth point P26 of the third metal E23 through a 

second feeding path 3502.  For example, the second feeding path 3502 may include 

a combination of one or more conductive paths (or, conductors or conductive 
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structures) (not separately illustrated) between the NFC wireless communication 

circuit 3201 and the sixth point P26 of the third metal E23. 

[537] According to an embodiment, the second point P22 of the second metal E22 

may be electrically connected to the antenna ground G3 through the first ground path 

3511.  For example, the first ground path 3511 may include a combination (not 5 

separately illustrated) of one or more conductive paths (or, conductors or conductive 

structures) between the second point P22 of the second metal E22 and the second 

ground area G32 of the antenna ground G3. 

[538] According to an embodiment, the fifth point P25 of the third metal E23 may 

be electrically connected to the antenna ground G3 through the second ground path 10 

3512.  For example, the second ground path 3512 may include a combination (not 

separately illustrated) of one or more conductive paths (or, conductors or conductive 

structures) between the fifth point P25 of the third metal E23 and the third ground area 

G33 of the antenna ground G3. 

[539] According to an embodiment, the third point P23 of the first metal E21 and 15 

the fourth point P24 of the second metal E22 may be electrically connected to each 

other through a connection path 3521.  For example, the connection path 3521 may 

include a combination (not separately illustrated) of one or more conductive paths (or, 

conductors or conductive structures) between the third point P23 of the first metal E21 

and the fourth point P24 of the second metal E22. 20 

[540] According to an embodiment, the NFC wireless communication circuit 3201 

may provide (or feed) a +voltage to the first metal E21 through the first feeding path 

3501.  At the time of positive feeding to the first feeding path 3501, the current (or 

radiation current) may flow on the first metal E21 from the first point P21 to the third 

point P23, and may flow on the second metal E22 from the fourth point P24 to the 25 

second point P22. 

[541] According to an embodiment, the NFC wireless communication circuit 3201 

may provide (or feed) a -voltage to the third metal E23 through the second feeding 

path 3502.  At the time of negative feeding to the second feeding path 3502, a current 

(or radiation current) may flow on the third metal E23 from the fifth point P25 to the 30 

sixth point P26. 

[542] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, a first current path (or first loop) including the first metal E21, a second 

current path (or second loop) including the second metal E22, and a third current path 35 
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(or third loop) including the third metal E23 may be formed as a coil (or coil-shaped 

loop).  The first current path may provide (or form) a first turn of the coil.  The 

second current path may provide (or form) a second turn of the coil.  The third 

current path may provide (or form) a third turn of the coil.  When the multi-foldable 

electronic device 32 is in the folded state, the coil formed by the combination of the 5 

first turn of the first current path, the second turn of the second current path, and the 

third turn of the third current path may improve radiation performance by generating 

a electromagnetic field that is a composite of a first electromagnetic field generated 

through the first current path, a second electromagnetic field generated through the 

second current path, and a third electromagnetic field generated through the third 10 

current path. 

[543] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the direction in which the current (or radiation current) flows on the first 

metal E21 from the first point P21 to the third point P23 (3301), the direction in which 15 

the current flows on the second metal E22 from the fourth point P24 to the second 

point P22 (3302), and the direction in which the current flows on the third metal E23 

from the fifth point P25 to the sixth point P26 (3303) may be substantially the same.  

When the currents are caused to flow in substantially the same direction on the first 

metal E21, the second E22, and the third metal E23 which are aligned with and overlap 20 

each other when the multi-foldable electronic device 32 is in the folded state, it is 

possible to improve radiation performance by generating an electromagnetic field 

with a relatively high intensity of electromagnetic force, compared the case where the 

currents are caused to flow in opposite directions (e.g., reverse directions) on at least 

two of the first metal E21, the second metal E22, and the third metal E23 which are 25 

aligned with and overlap each other when the multi-foldable electronic device 32 is 

in the folded state. 

[544] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the phase of the current (or radiation current) flowing on the first metal 30 

E21, the phase of the current flowing on the second metal E22, and the phase of the 

current flowing on the third metal E23 may be substantially the same.  When the 

phases of the currents flowing on the first metal E21, the second metal E22, and the 

third metal E23, which are aligned with and overlapped each other when the multi-

foldable electronic device 32 is in the folded state, are made to be the same, radiation 35 
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performance can be improved by generating an electromagnetic field with relatively 

high electromagnetic force, compared to making the phases of currents flowing on 

two of the first metal E21, the second metal E22, and the third metal E3, which are 

aligned with and overlapped each other when the multi-foldable electronic device 32 

is in the folded state, different from each other. 5 

[545] According to various embodiments, on the first metal E21, the second metal 

E22, and the third metal E23 which are aligned with and overlap each other when the 

multi-foldable electronic device 32 is in the folded state, the currents (or radiation 

currents) may flow in the same direction that is opposite to the direction illustrated in 

FIG. 33.  For example, the NFC wireless communication circuit 3201 may be 10 

configured to provide (or feed) a -voltage to the first feeding path 3501 and a +voltage 

to the second feeding path 3502. 

[546] FIG. 36 is a view illustrating a multi-foldable electronic device 32 according 

to an embodiment of the disclosure in the unfolded state.  It is to be understood that 

the disclosure conceives and includes all of the combinations of features and/or 15 

embodiments disclosed with reference to FIG. 36.  That is, all of the combinations 

of features described below with reference to FIG. 36 are to be considered as being 

included in the disclosure as specific examples. 

[547] Referring to FIG. 36, the multi-foldable electronic device 32 may include a 

first metal E21, a second metal E22, a third metal E23, an antenna ground G3, and an 20 

NFC wireless communication circuit 3201. 

[548] According to an embodiment, the NFC wireless communication circuit 3201 

may be accommodated in the first housing 3211 (see FIG. 32). 

[549] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the first point P21 of the first metal E21 through a 25 

first feeding path 3601.  For example, the first feeding path 3601 may include a 

combination of one or more conductive paths (or, conductors or conductive structures) 

(not separately illustrated) between the NFC wireless communication circuit 3201 and 

the first point P21 of the first metal E21. 

[550] According to an embodiment, the NFC wireless communication circuit 3201 30 

may be electrically connected to the third point P23 of the first metal E21 through a 

second feeding path 3602.  For example, the second feeding path 3602 may include 

a combination of one or more conductive paths (or, conductors or conductive 

structures) (not separately illustrated) between the NFC wireless communication 

circuit 3201 and the third point P23 of the first metal E21. 35 
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[551] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the second point P22 of the second metal E22 through 

a third feeding path 3603.  For example, the third feeding path 3603 may include a 

combination of one or more conductive paths (or, conductors or conductive structures) 

(not separately illustrated) between the NFC wireless communication circuit 3201 and 5 

the second point P22 of the second metal E22. 

[552] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the fifth point P25 of the third metal E23 through a 

fourth feeding path 3604.  For example, the fourth feeding path 3604 may include a 

combination of one or more conductive paths (or, conductors or conductive structures) 10 

(not separately illustrated) between the NFC wireless communication circuit 3201 and 

the fifth point P25 of the third metal E23. 

[553] According to an embodiment, the fourth point P24 of the second metal E22 

may be electrically connected to the antenna ground G3 through the first ground path 

3611.  For example, the first ground path 3611 may include a combination (not 15 

separately illustrated) of one or more conductive paths (or, conductors or conductive 

structures) between the fourth point P24 of the second metal E22 and the second 

ground area G32 of the antenna ground G3. 

[554] According to an embodiment, the sixth point P26 of the third metal E23 may 

be electrically connected to the antenna ground G3 through the second ground path 20 

3612.  For example, the second ground path 3612 may include a combination (not 

separately illustrated) of one or more conductive paths (or, conductors or conductive 

structures) between the sixth point P26 of the third metal E23 and the third ground 

area G33 of the antenna ground G3. 

[555] According to an embodiment, the NFC wireless communication circuit 3201 25 

may provide (or feed) a +voltage to the first metal E21 through the first feeding path 

3601.  The NFC wireless communication circuit 3201 may provide (or feed) a -

voltage to the first metal E21 through the second feeding path 3602.  At the time of 

positive feeding to the first feeding path 3601 and negative feeding to the second 

feeding path 3602, a current (or radiation current) may flow on the first metal E21 30 

from the first point P21 to the third point P23. 

[556] According to an embodiment, the NFC wireless communication circuit 3201 

may provide (or feed) a -voltage to the second metal E22 through the third feeding 

path 3603.  At the time of negative feeding to the third feeding path 3603, a current 
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(or radiation current) may flow on the second metal E22 from the fourth point P24 to 

the second point P22. 

[557] According to an embodiment, the NFC wireless communication circuit 3201 

may provide (or feed) a +voltage to the third metal E23 through the fourth feeding 

path 3604.  At the time of positive feeding to the fourth feeding path 3604, a current 5 

(or radiation current) may flow on the third metal E23 from the fifth point P25 to the 

sixth point P26. 

[558] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, a first current path (or first loop) including the first metal E21, a second 10 

current path (or second loop) including the second metal E22, and a third current path 

(or third loop) including the third metal E23 may be formed as a coil (or coil-shaped 

loop).  The first current path may provide (or form) a first turn of the coil.  The 

second current path may provide (or form) a second turn of the coil.  The third 

current path may provide (or form) a third turn of the coil.  When the multi-foldable 15 

electronic device 32 is in the folded state, the coil formed by the combination of the 

first turn of the first current path, the second turn of the second current path, and the 

third turn of the third current path may improve radiation performance by generating 

a electromagnetic field that is a composite of a first electromagnetic field generated 

through the first current path, a second electromagnetic field generated through the 20 

second current path, and a third electromagnetic field generated through the third 

current path. 

[559] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the direction in which the current (or radiation current) flows on the first 25 

metal E21 from the first point P21 to the third point P23 (3301), the direction in which 

the current flows on the second metal E22 from the fourth point P24 to the second 

point P22 (3302), and the direction in which the current flows on the third metal E23 

from the fifth point P25 to the sixth point P26 (3303) may be substantially the same.  

When the currents are caused to flow in substantially the same direction on the first 30 

metal E21, the second E22, and the third metal E23 which are aligned with and overlap 

each other when the multi-foldable electronic device 32 is in the folded state, it is 

possible to improve radiation performance by generating an electromagnetic field 

with a relatively high intensity of electromagnetic force, compared the case where the 

currents are caused to flow in opposite directions (e.g., reverse directions) on at least 35 
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two of the first metal E21, the second metal E22, and the third metal E23 which are 

aligned with and overlap each other when the multi-foldable electronic device 32 is 

in the folded state. 

[560] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 5 

circuit 3201, the phase of the current (or radiation current) flowing on the first metal 

E21, the phase of the current flowing on the second metal E22, and the phase of the 

current flowing on the third metal E23 may be substantially the same.  When the 

phases of the currents flowing on the first metal E21, the second metal E22, and the 

third metal E23, which are aligned with and overlapped each other when the multi-10 

foldable electronic device 32 is in the folded state, are made to be the same, radiation 

performance can be improved by generating an electromagnetic field with relatively 

high electromagnetic force, compared to making the phases of currents flowing on 

two of the first metal E21, the second metal E22, and the third metal E3, which are 

aligned with and overlapped each other when the multi-foldable electronic device 32 15 

is in the folded state, different from each other. 

[561] According to an embodiment, the positive feeding to the first feeding path 

3601 and the negative feeding to the second feeding path 3602 for the first metal E21 

may relatively improve, compared to that in the first direction (e.g., the +z-axis 

direction in FIG. 33) in which the display area of the second display module 3230 (see 20 

FIG. 32) is oriented, NFC radiation performance in the second direction (e.g., the -z-

axis direction in FIG. 33) opposite to the first direction when the multi-foldable 

electronic device 32 is in the folded state. 

[562] According to various embodiments, on the first metal E21, the second metal 

E22, and the third metal E23 which are aligned with and overlap each other when the 25 

multi-foldable electronic device 32 is in the folded state, the currents (or radiation 

currents) may flow in the same direction that is opposite to the direction illustrated in 

FIG. 33.  For example, the NFC wireless communication circuit 3201 may be 

configured to provide (or feed) a -voltage to the first feeding path 3601 and a +voltage 

to the second feeding path 3602. 30 

[563] FIG. 37 is a view illustrating a multi-foldable electronic device 32 according 

to an embodiment of the disclosure in the unfolded state.  It is to be understood that 

the disclosure conceives and includes all of the combinations of features and/or 

embodiments disclosed with reference to FIG. 37.  That is, all of the combinations 
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of features described below with reference to FIG. 37 are to be considered as being 

included in the disclosure as specific examples. 

[564] Referring to FIG. 37, the multi-foldable electronic device 32 may include a 

first metal E21, a second metal E22, a third metal E23, an antenna ground G3, and an 

NFC wireless communication circuit 3201. 5 

[565] According to an embodiment, the NFC wireless communication circuit 3201 

may be accommodated in the first housing 3211 (see FIG. 32). 

[566] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the first point P21 of the first metal E21 through a 

first feeding path 3701.  For example, the first feeding path 3701 may include a 10 

combination of one or more conductive paths (or, as conductors or conductive 

structures) (not separately illustrated) between the NFC wireless communication 

circuit 3201 and the first point P21 of the first metal E21. 

[567] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the second point P22 of the second metal E22 through 15 

a second feeding path 3702.  For example, the second feeding path 3702 may include 

a combination of one or more conductive paths (or, as conductors or conductive 

structures) (not separately illustrated) between the NFC wireless communication 

circuit 3201 and the second point P22 of the second metal E22. 

[568] According to an embodiment, the NFC wireless communication circuit 3201 20 

may be electrically connected to the fifth point P25 of the third metal E23 through a 

portion of the first feeding path 3701 and a third feeding path 3703.  For example, 

the third feeding path 3703 may include a combination of one or more conductive 

paths (or, conductors or conductive structures) (not separately illustrated) between the 

first feeding path 3701 and the fifth point P25 of the third metal E23. 25 

[569] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the sixth point P26 of the third metal E23 through a 

fourth feeding path 3704.  For example, the fourth feeding path 3704 may include a 

combination of one or more conductive paths (or, conductors or conductive structures) 

(not separately illustrated) between the NFC wireless communication circuit 3201 and 30 

the sixth point P26 of the third metal E23. 

[570] According to an embodiment, the third point P23 of the first metal E21 may 

be electrically connected to the antenna ground G3 through the first ground path 3711.  

For example, the first ground path 3711 may include a combination (not separately 

illustrated) of one or more conductive paths (or, conductors or conductive structures) 35 
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between the third point P23 of the first metal E21 and the first ground area G31 of the 

antenna ground G3. 

[571] According to an embodiment, the fourth point P24 of the second metal E22 

may be electrically connected to the antenna ground G3 through the second ground 

path 3712.  For example, the second ground path 3712 may include a combination 5 

(not separately illustrated) of one or more conductive paths (or, conductors or 

conductive structures) between the fourth point P24 of the second metal E22 and the 

second ground area G32 of the antenna ground G3. 

[572] According to an embodiment, the NFC wireless communication circuit 3201 

may provide (or feed) a +voltage to the first metal E21 through the first feeding path 10 

3701.  At the time of positive feeding to the first feeding path 3701, a current (or 

radiation current) may flow on the first metal E21 from the first point P21 to the third 

point P23. 

[573] According to an embodiment, the NFC wireless communication circuit 3201 

may provide (or feed) a -voltage to the second metal E22 through the second feeding 15 

path 3702.  At the time of negative feeding to the second feeding path 3702, a current 

(or radiation current) may flow on the second metal E22 from the fourth point P24 to 

the second point P22. 

[574] According to an embodiment, the NFC wireless communication circuit 3201 

may provide (or feed) a +voltage to the third metal E23 through the third feeding path 20 

3703.  The NFC wireless communication circuit 3201 may provide (or feed) a -

voltage to the third metal E23 through the fourth feeding path 3704.  At the time of 

positive feeding to the third feeding path 3703 and negative feeding to the fourth 

feeding path 3704, a current (or radiation current) may flow on the third metal E23 

from the fifth point P25 to the sixth point P26. 25 

[575] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, a first current path (or first loop) including the first metal E21, a second 

current path (or second loop) including the second metal E22, and a third current path 

(or third loop) including the third metal E23 may be formed as a coil (or coil-shaped 30 

loop).  The first current path may provide (or form) a first turn of the coil.  The 

second current path may provide (or form) a second turn of the coil.  The third 

current path may provide (or form) a third turn of the coil.  When the multi-foldable 

electronic device 32 is in the folded state, the coil formed by the combination of the 

first turn of the first current path, the second turn of the second current path, and the 35 
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third turn of the third current path may improve radiation performance by generating 

a electromagnetic field that is a composite of a first electromagnetic field generated 

through the first current path, a second electromagnetic field generated through the 

second current path, and a third electromagnetic field generated through the third 

current path. 5 

[576] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the direction in which the current (or radiation current) flows on the first 

metal E21 from the first point P21 to the third point P23 (3301), the direction in which 

the current flows on the second metal E22 from the fourth point P24 to the second 10 

point P22 (3302), and the direction in which the current flows on the third metal E23 

from the fifth point P25 to the sixth point P26 (3303) may be substantially the same.  

When the currents are caused to flow in substantially the same direction on the first 

metal E21, the second E22, and the third metal E23 which are aligned with and overlap 

each other when the multi-foldable electronic device 32 is in the folded state, it is 15 

possible to improve radiation performance by generating an electromagnetic field 

with a relatively high intensity of electromagnetic force, compared the case where the 

currents are caused to flow in opposite directions (e.g., reverse directions) on at least 

two of the first metal E21, the second metal E22, and the third metal E23 which are 

aligned with and overlap each other when the multi-foldable electronic device 32 is 20 

in the folded state. 

[577] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the phase of the current (or radiation current) flowing on the first metal 

E21, the phase of the current flowing on the second metal E22, and the phase of the 25 

current flowing on the third metal E23 may be substantially the same.  When the 

phases of the currents flowing on the first metal E21, the second metal E22, and the 

third metal E23, which are aligned with and overlapped each other when the multi-

foldable electronic device 32 is in the folded state, are made to be the same, radiation 

performance can be improved by generating an electromagnetic field with relatively 30 

high electromagnetic force, compared to making the phases of currents flowing on 

two of the first metal E21, the second metal E22, and the third metal E3, which are 

aligned with and overlapped each other when the multi-foldable electronic device 32 

is in the folded state, different from each other. 
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[578] According to an embodiment, the positive feeding to the third feeding path 

3703 and the negative feeding to the fourth feeding path 3704 for the third metal E23 

may reduce a difference between the NFC radiation performance in a first direction 

(e.g., the +z-axis direction in FIG. 33) in which the display area of the second display 

module 3230 (see FIG. 32) is oriented and the NFC radiation performance in a second 5 

direction (e.g., the -z-axis direction in FIG. 33) opposite to the first direction when the 

multi-foldable electronic device 32 is in the folded state. 

[579] According to various embodiments, on the first metal E21, the second metal 

E22, and the third metal E23 which are aligned with and overlap each other when the 

multi-foldable electronic device 32 is in the folded state, the currents (or radiation 10 

currents) may flow in the same direction that is opposite to the direction illustrated in 

FIG. 33.  For example, the NFC wireless communication circuit 3201 may be 

configured to provide (or feed) a -voltage to the first feeding path 3701 and the third 

feeding path 3703 and a +voltage to the second feeding path 3702 and the fourth 

feeding path 3704. 15 

[580] FIG. 38 is a view illustrating a multi-foldable electronic device 28 according 

to an embodiment of the disclosure in the unfolded state.  It is to be understood that 

the disclosure conceives and includes all of the combinations of features and/or 

embodiments disclosed with reference to FIG. 38.  That is, all of the combinations 

of features described below with reference to FIG. 38 are to be considered as being 20 

included in the disclosure as specific examples. 

[581] Referring to FIG. 38, the multi-foldable electronic device 32 may include a 

first metal E21, a second metal E22, a third metal E23, an antenna ground G3, and an 

NFC wireless communication circuit 3201. 

[582] According to an embodiment, the NFC wireless communication circuit 3201 25 

may be accommodated in the first housing 3211 (see FIG. 32). 

[583] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the first point P21 of the first metal E21 through a 

first feeding path 3801.  For example, the first feeding path 3801 may include a 

combination of one or more conductive paths (or, conductors or conductive structures) 30 

(not separately illustrated) between the NFC wireless communication circuit 3201 and 

the first point P21 of the first metal E21. 

[584] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the second point P22 of the second metal E22 through 

a second feeding path 3802.  For example, the second feeding path 3802 may include 35 
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a combination of one or more conductive paths (or, conductors or conductive 

structures) (not separately illustrated) between the NFC wireless communication 

circuit 3201 and the second point P22 of the second metal E22. 

[585] According to an embodiment, the fourth point P24 of the second metal E22 

may be electrically connected to the antenna ground G3 through the first ground path 5 

3811.  For example, the first ground path 3811 may include a combination (not 

separately illustrated) of one or more conductive paths (or, conductors or conductive 

structures) between the fourth point P24 of the second metal E22 and the second 

ground area G32 of the antenna ground G3. 

[586] According to an embodiment, the sixth point P26 of the third metal E23 may 10 

be electrically connected to the antenna ground G3 through the second ground path 

3812.  For example, the second ground path 3812 may include a combination (not 

separately illustrated) of one or more conductive paths (or, conductors or conductive 

structures) between the sixth point P26 of the third metal E23 and the third ground 

area G33 of the antenna ground G3. 15 

[587] According to an embodiment, the third point P23 of the first metal E21 and 

the fifth point P25 of the third metal E23 may be electrically connected to each other 

through a connection path 3821.  For example, the connection path 3821 may include 

a combination (not separately illustrated) of one or more conductive paths (or, 

conductors or conductive structures) between the third point P23 of the first metal E21 20 

and the fifth point P25 of the third metal E23. 

[588] According to an embodiment, the NFC wireless communication circuit 3201 

may provide (or feed) a +voltage to the first metal E21 through the first feeding path 

3801.  At the time of positive feeding to the first feeding path 3801, the current (or 

radiation current) may flow on the first metal E21 from the first point P21 to the third 25 

point P23, and may flow on the third metal E23 from the fifth point P25 to the sixth 

point P26. 

[589] According to an embodiment, the NFC wireless communication circuit 3201 

may provide (or feed) a -voltage to the second metal E22 through the second feeding 

path 3802.  At the time of negative feeding to the second feeding path 3802, a current 30 

(or radiation current) may flow on the second metal E22 from the fourth point P24 to 

the second point P22. 

[590] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, a first current path (or first loop) including the first metal E21, a second 35 
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current path (or second loop) including the second metal E22, and a third current path 

(or third loop) including the third metal E23 may be formed as a coil (or coil-shaped 

loop).  The first current path may provide (or form) a first turn of the coil.  The 

second current path may provide (or form) a second turn of the coil.  The third 

current path may provide (or form) a third turn of the coil.  When the multi-foldable 5 

electronic device 32 is in the folded state, the coil formed by the combination of the 

first turn of the first current path, the second turn of the second current path, and the 

third turn of the third current path may improve radiation performance by generating 

a electromagnetic field that is a composite of a first electromagnetic field generated 

through the first current path, a second electromagnetic field generated through the 10 

second current path, and a third electromagnetic field generated through the third 

current path. 

[591] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the direction in which the current (or radiation current) flows on the first 15 

metal E21 from the first point P21 to the third point P23 (3301), the direction in which 

the current flows on the second metal E22 from the fourth point P24 to the second 

point P22 (3302), and the direction in which the current flows on the third metal E23 

from the fifth point P25 to the sixth point P26 (3303) may be substantially the same.  

When the currents are caused to flow in substantially the same direction on the first 20 

metal E21, the second E22, and the third metal E23 which are aligned with and overlap 

each other when the multi-foldable electronic device 32 is in the folded state, it is 

possible to improve radiation performance by generating an electromagnetic field 

with a relatively high intensity of electromagnetic force, compared the case where the 

currents are caused to flow in opposite directions (e.g., reverse directions) on at least 25 

two of the first metal E21, the second metal E22, and the third metal E23 which are 

aligned with and overlap each other when the multi-foldable electronic device 32 is 

in the folded state. 

[592] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 30 

circuit 3201, the phase of the current (or radiation current) flowing on the first metal 

E21, the phase of the current flowing on the second metal E22, and the phase of the 

current flowing on the third metal E23 may be substantially the same.  When the 

phases of the currents flowing on the first metal E21, the second metal E22, and the 

third metal E23, which are aligned with and overlapped each other when the multi-35 
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foldable electronic device 32 is in the folded state, are made to be the same, radiation 

performance can be improved by generating an electromagnetic field with relatively 

high electromagnetic force, compared to making the phases of currents flowing on 

two of the first metal E21, the second metal E22, and the third metal E3, which are 

aligned with and overlapped each other when the multi-foldable electronic device 32 5 

is in the folded state, different from each other. 

[593] According to various embodiments, on the first metal E21, the second metal 

E22, and the third metal E23 which are aligned with and overlap each other when the 

multi-foldable electronic device 32 is in the folded state, the currents (or radiation 

currents) may flow in the same direction that is opposite to the direction illustrated in 10 

FIG. 33.  For example, the NFC wireless communication circuit 3201 may be 

configured to provide (or feed) a -voltage to the first feeding path 3801 and a +voltage 

to the second feeding path 3802. 

[594] FIG. 39 is a view illustrating a multi-foldable electronic device 32 according 

to an embodiment of the disclosure in the unfolded state.  It is to be understood that 15 

the disclosure conceives and includes all of the combinations of features and/or 

embodiments disclosed with reference to FIG. 38.  That is, all of the combinations 

of features described below with reference to FIG. 38 are to be considered as being 

included in the disclosure as specific examples. 

[595] Referring to FIG. 39, the multi-foldable electronic device 32 may include a 20 

first metal E21, a second metal E22, a third metal E23, an antenna ground G3, and an 

NFC wireless communication circuit 3201. 

[596] According to an embodiment, the NFC wireless communication circuit 3201 

may be accommodated in the first housing 3211 (see FIG. 28). 

[597] According to an embodiment, the NFC wireless communication circuit 3201 25 

may be electrically connected to the first point P21 of the first metal E21 through a 

first feeding path 3901.  For example, the first feeding path 3901 may include a 

combination of one or more conductive paths (or, conductors or conductive structures) 

(not separately illustrated) between the NFC wireless communication circuit 3201 and 

the first point P21 of the first metal E21. 30 

[598] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the second point P22 of the second metal E22 through 

a second feeding path 3902.  For example, the second feeding path 3902 may include 

a combination of one or more conductive paths (or, conductors or conductive 
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structures) (not separately illustrated) between the NFC wireless communication 

circuit 3201 and the second point P22 of the second metal E22. 

[599] According to an embodiment, the third point P23 of the first metal E21 may 

be electrically connected to the antenna ground G3 through the first ground path 3911.  

For example, the first ground path 3911 may include a combination (not separately 5 

illustrated) of one or more conductive paths (or, conductors or conductive structures) 

between the third point P23 of the first metal E21 and the first ground area G31 of the 

antenna ground G3. 

[600] According to an embodiment, the fourth point P24 of the second metal E22 

may be electrically connected to the antenna ground G3 through the second ground 10 

path 3912.  For example, the second ground path 3912 may include a combination 

(not separately illustrated) of one or more conductive paths (or, conductors or 

conductive structures) between the fourth point P24 of the second metal E22 and the 

second ground area G32 of the antenna ground G3. 

[601] According to an embodiment, the NFC wireless communication circuit 3201 15 

may provide (or feed) a +voltage to the first metal E21 through the first feeding path 

3901.  At the time of positive feeding to the first feeding path 3901, a current (or 

radiation current) may flow on the first metal E21 from the first point P21 to the third 

point P23. 

[602] According to an embodiment, the NFC wireless communication circuit 3201 20 

may provide (or feed) a -voltage to the second metal E22 through the second feeding 

path 3902.  At the time of negative feeding to the second feeding path 3902, a current 

(or radiation current) may flow on the second metal E22 from the fourth point P24 to 

the second point P22. 

[603] According to an embodiment, when the multi-foldable electronic device 32 25 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, a first current path (or first loop) including the first metal E21 and a 

second current path (or second loop) including the second metal E22 may be formed 

as a coil (or coil-shaped loop).  The first current path may provide (or form) a first 

turn of the coil.  The second current path may provide (or form) a second turn of the 30 

coil.  When the multi-foldable electronic device 32 is in the folded state, the coil 

formed by the combination of the first turn of the first current path and the second turn 

of the second current path may improve radiation performance by generating an 

electromagnetic field that is a composite of the first electromagnetic field generated 
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through the first current path and the second electromagnetic field generated through 

the second current path. 

[604] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the direction in which the current (or radiation current) flows on the first 5 

metal E21 from the first point P21 to the third point P23 (3301) and the direction in 

which the current flows on the second metal E22 from the fourth point P24 to the 

second point P22 (3302) may be substantially the same.  When the currents are 

caused to flow in substantially the same direction on the first metal E21 and the second 

metal E22 which are aligned with and overlap each other when the multi-foldable 10 

electronic device 32 is in the folded state, it is possible to improve radiation 

performance by generating an electromagnetic field with a relatively high intensity of 

electromagnetic force, compared to the case where the currents are caused to flow in 

opposite directions (e.g., reverse directions) on the first metal E21 and the second 

metal E22 which are aligned with and overlap each other when the multi-foldable 15 

electronic device 32 is in the folded state. 

[605] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the phase of the current (or radiation current) flowing on the first metal 

E21 and the phase of the current flowing on the second metal E22 may be substantially 20 

the same.  When the phases of the currents flowing on the first metal E21 and the 

second metal E22, which are aligned with and overlapped each other when the multi-

foldable electronic device 32 is in the folded state, are made to be the same, radiation 

performance can be improved by generating an electromagnetic field with relatively 

high electromagnetic force, compared to making the phases of currents flowing on the 25 

first metal E21 and the second metal E22, which are aligned with and overlapped each 

other when the multi-foldable electronic device 32 is in the folded state, different from 

each other. 

[606] According to various embodiments, on the first metal E21 and the second 

metal E22 which are aligned with and overlap each other when the multi-foldable 30 

electronic device 32 is in the folded state, the currents (or radiation currents) may flow 

in the same direction that is opposite to the direction illustrated in FIG. 33.  For 

example, the NFC wireless communication circuit 3201 may be configured to provide 

(or feed) a -voltage to the first feeding path 3901 and a +voltage to the second feeding 

path 3902. 35 
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[607] FIG. 40 is a view illustrating a multi-foldable electronic device 32 according 

to an embodiment of the disclosure in the unfolded state.  It is to be understood that 

the disclosure conceives and includes all of the combinations of features and/or 

embodiments disclosed with reference to FIG. 40.  That is, all of the combinations 

of features described below with reference to FIG. 40 are to be considered as being 5 

included in the disclosure as specific examples. 

[608] Referring to FIG. 40, the multi-foldable electronic device 32 may include a 

first metal E21, a second metal E22, a third metal E23, an antenna ground G3, and an 

NFC wireless communication circuit 3201. 

[609] According to an embodiment, the NFC wireless communication circuit 3201 10 

may be accommodated in the first housing 3211 (see FIG. 32). 

[610] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the first point P21 of the first metal E21 through a 

first feeding path 4001.  For example, the first feeding path 4001 may include a 

combination of one or more conductive paths (or, conductors or conductive structures) 15 

(not separately illustrated) between the NFC wireless communication circuit 3201 and 

the first point P21 of the first metal E21. 

[611] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the sixth point P26 of the third metal E23 through a 

second feeding path 4002.  For example, the second feeding path 4002 may include 20 

a combination of one or more conductive paths (or, conductors or conductive 

structures) (not separately illustrated) between the NFC wireless communication 

circuit 3201 and the sixth point P26 of the third metal E23. 

[612] According to an embodiment, the third point P23 of the first metal E21 may 

be electrically connected to the antenna ground G3 through the first ground path 4011.  25 

For example, the first ground path 4011 may include a combination (not separately 

illustrated) of one or more conductive paths (or, conductors or conductive structures) 

between the third point P23 of the first metal E21 and the first ground area G31 of the 

antenna ground G3. 

[613] According to an embodiment, the fifth point P25 of the third metal E23 may 30 

be electrically connected to the antenna ground G3 through the second ground path 

4012.  For example, the second ground path 4012 may include a combination (not 

separately illustrated) of one or more conductive paths (or, conductors or conductive 

structures) between the fifth point P25 of the third metal E23 and the third ground area 

G33 of the antenna ground G3. 35 
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[614] According to an embodiment, the NFC wireless communication circuit 3201 

may provide (or feed) a +voltage to the first metal E21 through the first feeding path 

4001.  At the time of positive feeding to the first feeding path 4001, a current (or 

radiation current) may flow on the first metal E21 from the first point P21 to the third 

point P23. 5 

[615] According to an embodiment, the NFC wireless communication circuit 3201 

may provide (or feed) a -voltage to the third metal E23 through the second feeding 

path 4002.  At the time of negative feeding to the second feeding path 4002, a current 

(or radiation current) may flow on the third metal E23 from the fifth point P25 to the 

sixth point P26. 10 

[616] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, a first current path (or first loop) including the first metal E21 and a third 

current path (or second loop) including the third metal E23 may be formed as a coil 

(or coil-shaped loop).  The first current path may provide (or form) a first turn of the 15 

coil.  The third current path may provide (or form) a third turn of the coil.  When 

the multi-foldable electronic device 32 is in the folded state, the coil formed by the 

combination of the first turn of the first current path and the third turn of the third 

current path may improve radiation performance by generating an electromagnetic 

field that is a composite of the electromagnetic field generated through the first current 20 

path and the third electromagnetic field generated through the third current path. 

[617] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the direction in which the current (or radiation current) flows on the first 

metal E21 from the first point P21 to the third point P23 (3301) and the direction in 25 

which the current flows on the third metal E23 from the fifth point P25 to the sixth 

point P26 (3303) may be substantially the same.  When the currents are caused to 

flow in substantially the same direction on the first metal E21 and the third metal E23 

which are aligned with and overlap each other when the multi-foldable electronic 

device 32 is in the folded state, it is possible to improve radiation performance by 30 

generating an electromagnetic field with a relatively high intensity of electromagnetic 

force, compared to the case where the currents are caused to flow in opposite 

directions (e.g., reverse directions) on the first metal E21 and the third metal E23 

which are aligned with and overlap each other when the multi-foldable electronic 

device 32 is in the folded state. 35 
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[618] According to an embodiment, when the multi-foldable electronic device 32 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the phase of the current (or radiation current) flowing on the first metal 

E21 and the phase of the current flowing on the third metal E23 may be substantially 

the same.  When the phases of the currents flowing on the first metal E21 and the 5 

third metal E23, which are aligned with and overlapped each other when the multi-

foldable electronic device 32 is in the folded state, are made to be the same, radiation 

performance can be improved by generating an electromagnetic field with relatively 

high electromagnetic force, compared to making the phases of currents flowing on the 

first metal E21 and the third metal E23, which are aligned with and overlapped each 10 

other when the multi-foldable electronic device 32 is in the folded state, different from 

each other. 

[619] According to various embodiments, on the first metal E21 and the second 

metal E22 which are aligned with and overlap each other when the multi-foldable 

electronic device 32 is in the folded state, the currents (or radiation currents) may flow 15 

in the same direction that is opposite to the direction illustrated in FIG. 33.  For 

example, the NFC wireless communication circuit 3201 may be configured to provide 

(or feed) a -voltage to the first feeding path 4001 and a +voltage to the second feeding 

path 4002. 

[620] FIG. 41 is a view illustrating a multi-foldable electronic device 41 according 20 

to an embodiment of the disclosure in the unfolded state.  FIG. 42 is a perspective 

view of the multi-foldable electronic device 42 according to an embodiment of the 

disclosure in the folded state.  It is to be understood that the disclosure conceives and 

includes all of the combinations of features and/or embodiments disclosed with 

reference to FIGS. 41 and 42.  That is, all of the combinations of features described 25 

below with reference to FIGS. 41 and 42 are to be considered as being included in the 

disclosure as specific examples. 

[621] Referring to FIGS. 41 and 42, the multi-foldable electronic device41 may 

include a foldable housing 3210, a first display module 3220, and/or a plurality of 

camera modules 3240. 30 

[622] According to an embodiment, the foldable housing 3210 may include a first 

housing 3211, a second housing 3212, a third housing 3213, a first hinge portion 3214, 

and/or a second hinge portion 3215.  The foldable housing 3210 may be 

implemented to be foldable such that the first housing 3211 is located between the 
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first housing 3212 and the third housing 3212 when the multi-foldable electronic 

device 41 is in the folded state. 

[623] According to an embodiment, the plurality of camera modules 3240 may be 

located in the third housing 3213.  The plurality of camera modules 3240 may face 

in a direction opposite to the third display area of the first display module 3220. 5 

[624] According to an embodiment, the multi-foldable electronic device 41 may be 

configured to transmit and/or receive a signal in the NFC band through the first metal 

E21 included in the first side 32111 of the first housing 3211, the second metal E22 

included in the second side 32121 of the second housing 3212, and the third metal 

E23 included in the third side 28131 of the third housing 3213. 10 

[625] According to an embodiment, when the multi-foldable electronic device 41 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit, a first current path (or first loop) including the first metal E21, a second current 

path (or second loop) including the second metal E22, and a third current path (or 

third loop) including the third metal E23 may be formed as a coil (or coil-shaped 15 

loop).  The first current path may provide (or form) a first turn of the coil.  The 

second current path may provide (or form) a second turn of the coil.  The third 

current path may provide (or form) a third turn of the coil.  When the multi-foldable 

electronic device 41 is in the folded state, the coil formed by the combination of the 

first turn of the first current path, the second turn of the second current path, and the 20 

third turn of the third current path may improve radiation performance by generating 

a electromagnetic field that is a composite of a first electromagnetic field generated 

through the first current path, a second electromagnetic field generated through the 

second current path, and a third electromagnetic field generated through the third 

current path. 25 

[626] According to an embodiment, when the multi-foldable electronic device 41 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit, the direction in which the current (or radiation current) flows on the first metal 

E21 (3301), the direction in which the current flows on the second metal E22 (3302), 

and the direction in which the current flows on the third metal E23 (3303) may be 30 

substantially the same.  On the first metal E21, the second metal E22, and the third 

metal E23 which are aligned with and overlap each other when the multi-foldable 

electronic device 41 is in the folded state, the currents (or radiation currents) may flow 

in the same direction that is opposite to the illustrated direction.  When the currents 

are caused to flow in substantially the same direction on the first metal E21, the second 35 
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E22, and the third metal E23 which are aligned with and overlap each other when the 

multi-foldable electronic device 41 is in the folded state, it is possible to improve 

radiation performance by generating an electromagnetic field with a relatively high 

intensity of electromagnetic force, compared the case where the currents are caused 

to flow in opposite directions (e.g., reverse directions) on at least two of the first metal 5 

E21, the second metal E22, and the third metal E23 which are aligned with and overlap 

each other when the multi-foldable electronic device 37 is in the folded state. 

[627] According to an embodiment, when the multi-foldable electronic device 41 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit, the phase of the current (or radiation current) flowing on the first metal E21, 10 

the phase of the current flowing on the second metal E22, and the phase of the current 

flowing on the third metal E23 may be substantially the same.  When the phases of 

the currents flowing on the first metal E21, the second metal E22, and the third metal 

E23, which are aligned with and overlapped each other when the multi-foldable 

electronic device 41 is in the folded state, are made to be the same, radiation 15 

performance can be improved by generating an electromagnetic field with relatively 

high electromagnetic force, compared to making the phases of currents flowing on 

two of the first metal E21, the second metal E22, and the third metal E3, which are 

aligned with and overlapped each other when the multi-foldable electronic device 32 

is in the folded state, different from each other. 20 

[628] According to various embodiments, the technical features of the disclosure 

are applicable to a multi-foldable electronic device (not separately illustrated) in 

which a screen (or a flexible display) can be folded three or more times. 

[629] FIG. 43 is a view illustrating a multi-foldable electronic device 41 according 

to an embodiment of the disclosure in the unfolded state.  It is to be understood that 25 

the disclosure conceives and includes all of the combinations of features and/or 

embodiments disclosed with reference to FIG. 43.  That is, all of the combinations 

of features described below with reference to FIG. 43 are to be considered as being 

included in the disclosure as specific examples. 

[630] Referring to FIG. 43, the multi-foldable electronic device 41 may include a 30 

first metal E21, a second metal E22, a third metal E23, an antenna ground G3, and an 

NFC wireless communication circuit 3201. 

[631] According to an embodiment, the NFC wireless communication circuit 3201 

may be accommodated in the third housing 3213 (see FIG. 41). 
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[632] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the fifth point P25 of the third metal E23 through a 

first feeding path 4301.  For example, the first feeding path 4301 may include a 

combination of one or more conductive paths (or, conductors or conductive structures) 

(not separately illustrated) between the NFC wireless communication circuit 3201 and 5 

the fifth point P25 of the third metal E23. 

[633] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the sixth point P26 of the third metal E23 through a 

second feeding path 4302.  For example, the second feeding path 4302 may include 

a combination of one or more conductive paths (or, conductors or conductive 10 

structures) (not separately illustrated) between the NFC wireless communication 

circuit 3201 and the sixth point P26 of the third metal E23. 

[634] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the first point P21 of the first metal E21 through a 

third feeding path 4303.  For example, the third feeding path 4303 may include a 15 

combination of one or more conductive paths (or, conductors or conductive structures) 

(not separately illustrated) between the NFC wireless communication circuit 3201 and 

the first point P21 of the first metal E21. 

[635] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the second point P22 of the second metal E22 through 20 

a fourth feeding path 4304.  For example, the fourth feeding path 4304 may include 

a combination of one or more conductive paths (or, conductors or conductive 

structures) (not separately illustrated) between the NFC wireless communication 

circuit 3201 and the second point P22 of the second metal E22. 

[636] According to an embodiment, the third point P23 of the first metal E21 may 25 

be electrically connected to the antenna ground G3 through the first ground path 4311.  

For example, the first ground path 4311 may include a combination (not separately 

illustrated) of one or more conductive paths (or, conductors or conductive structures) 

between the third point P23 of the first metal E21 and the first ground area G31 of the 

antenna ground G3. 30 

[637] According to an embodiment, the fourth point P24 of the second metal E22 

may be electrically connected to the antenna ground G3 through the second ground 

path 4312.  For example, the second ground path 4312 may include a combination 

(not separately illustrated) of one or more conductive paths (or, conductors or 
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conductive structures) between the fourth point P24 of the second metal E22 and the 

second ground area G32 of the antenna ground G3. 

[638] According to an embodiment, the NFC wireless communication circuit 3201 

may provide (or feed) a +voltage to the third metal E23 through the first feeding path 

4301.  The NFC wireless communication circuit 3201 may provide (or feed) a -5 

voltage to the third metal E23 through the second feeding path 4302.  At the time of 

positive feeding to the first feeding path 4301 and negative feeding to the second 

feeding path 4302, a current (or radiation current) may flow on the third metal E23 

from the fifth point P25 to the sixth point P26. 

[639] According to an embodiment, the NFC wireless communication circuit 3201 10 

may provide (or feed) a +voltage to the first metal E21 through the third feeding path 

4303.  At the time of positive feeding to the third feeding path 4303, a current (or 

radiation current) may flow on the first metal E21 from the first point P21 to the third 

point P23. 

[640] According to an embodiment, the NFC wireless communication circuit 3201 15 

may provide (or feed) a -voltage to the second metal E22 through the fourth feeding 

path 4304.  At the time of negative feeding to the fourth feeding path 4304, a current 

(or radiation current) may flow on the second metal E22 from the fourth point P24 to 

the second point P22. 

[641] According to an embodiment, when the multi-foldable electronic device 41 20 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, a first current path (or first loop) including the first metal E21, a second 

current path (or second loop) including the second metal E22, and a third current path 

(or third loop) including the third metal E23 may be formed as a coil (or coil-shaped 

loop).  The first current path may provide (or form) a first turn of the coil.  The 25 

second current path may provide (or form) a second turn of the coil.  The third 

current path may provide (or form) a third turn of the coil.  When the multi-foldable 

electronic device 41 is in the folded state, the coil formed by the combination of the 

first turn of the first current path, the second turn of the second current path, and the 

third turn of the third current path may improve radiation performance by generating 30 

a electromagnetic field that is a composite of a first electromagnetic field generated 

through the first current path, a second electromagnetic field generated through the 

second current path, and a third electromagnetic field generated through the third 

current path. 
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[642] According to an embodiment, when the multi-foldable electronic device 41 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the direction in which the current (or radiation current) flows on the first 

metal E21 from the first point P21 to the third point P23 (3301), the direction in which 

the current flows on the second metal E22 from the fourth point P24 to the second 5 

point P22 (3302), and the direction in which the current flows on the third metal E23 

from the fifth point P25 to the sixth point P26 (3303) may be substantially the same.  

When the currents are caused to flow in substantially the same direction on the first 

metal E21, the second E22, and the third metal E23 which are aligned with and overlap 

each other when the multi-foldable electronic device 41 is in the folded state, it is 10 

possible to improve radiation performance by generating an electromagnetic field 

with a relatively high intensity of electromagnetic force, compared the case where the 

currents are caused to flow in opposite directions (e.g., reverse directions) on at least 

two of the first metal E21, the second metal E22, and the third metal E23 which are 

aligned with and overlap each other when the multi-foldable electronic device 41 is 15 

in the folded state. 

[643] According to an embodiment, when the multi-foldable electronic device 41 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the phase of the current (or radiation current) flowing on the first metal 

E21, the phase of the current flowing on the second metal E22, and the phase of the 20 

current flowing on the third metal E23 may be substantially the same.  When the 

phases of the currents flowing on the first metal E21, the second metal E22, and the 

third metal E23, which are aligned with and overlapped each other when the multi-

foldable electronic device 41 is in the folded state, are made to be the same, radiation 

performance can be improved by generating an electromagnetic field with relatively 25 

high electromagnetic force, compared to making the phases of currents flowing on 

two of the first metal E21, the second metal E22, and the third metal E3, which are 

aligned with and overlapped each other when the multi-foldable electronic device 41 

is in the folded state, different from each other. 

[644] According to various embodiments, on the first metal E21, the second metal 30 

E22, and the third metal E23 which are aligned with and overlap each other when the 

multi-foldable electronic device 41 is in the folded state, the currents (or radiation 

currents) may flow in the same direction that is opposite to the direction illustrated in 

FIG. 42.  For example, the NFC wireless communication circuit 3201 may be 

configured to provide (or feed) a -voltage to the first feeding path 4301, a +voltage to 35 
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the second feeding path 4302, a -voltage to the third feeding path 4303, and a +voltage 

to the fourth feeding path 4304. 

[645] FIG. 44 is a view illustrating a multi-foldable electronic device 41 according 

to an embodiment of the disclosure in the unfolded state.  It is to be understood that 

the disclosure conceives and includes all of the combinations of features and/or 5 

embodiments disclosed with reference to FIG. 44.  That is, all of the combinations 

of features described below with reference to FIG. 44 are to be considered as being 

included in the disclosure as specific examples. 

[646] Referring to FIG. 44, the multi-foldable electronic device 37 may include a 

first metal E21, a second metal E22, a third metal E23, an antenna ground G3, and an 10 

NFC wireless communication circuit 3201. 

[647] According to an embodiment, the NFC wireless communication circuit 3201 

may be accommodated in the third housing 3211 (see FIG. 41). 

[648] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the sixth point P26 of the third metal E23 through a 15 

first feeding path 4401.  For example, the first feeding path 4401 may include a 

combination of one or more conductive paths (or, conductors or conductive structures) 

(not separately illustrated) between the NFC wireless communication circuit 3201 and 

the sixth point P26 of the third metal E23. 

[649] According to an embodiment, the NFC wireless communication circuit 3201 20 

may be electrically connected to the first point P21 of the first metal E21 through a 

second feeding path 4402.  For example, the second feeding path 4402 may include 

a combination of one or more conductive paths (or, conductors or conductive 

structures) (not separately illustrated) between the NFC wireless communication 

circuit 3201 and the first point P21 of the first metal E21. 25 

[650] According to an embodiment, the fifth point P25 of the third metal E23 may 

be electrically connected to the antenna ground G3 through the first ground path 4411.  

For example, the first ground path 4411 may include a combination (not separately 

illustrated) of one or more conductive paths (or, conductors or conductive structures) 

between the fifth point P25 of the third metal E23 and the third ground area G33 of 30 

the antenna ground G3. 

[651] According to an embodiment, the second point P22 of the second metal E22 

may be electrically connected to the antenna ground G3 through the second ground 

path 4412.  For example, the second ground path 4412 may include a combination 

(not separately illustrated) of one or more conductive paths (or, conductors or 35 
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conductive structures) between the second point P22 of the second metal E22 and the 

second ground area G32 of the antenna ground G3. 

[652] According to an embodiment, the third point P23 of the first metal E21 and 

the fourth point P24 of the second metal E22 may be electrically connected to each 

other through a connection path 4421.  For example, the connection path 4421 may 5 

include a combination (not separately illustrated) of one or more conductive paths (or, 

conductors or conductive structures) between the third point P23 of the first metal E21 

and the fourth point P24 of the second metal E22. 

[653] According to an embodiment, the NFC wireless communication circuit 3201 

may provide (or feed) a -voltage to the third metal E23 through the first feeding path 10 

4401.  At the time of negative feeding to the first feeding path 4401, a current (or 

radiation current) may flow on the third metal E23 from the fifth point P25 to the sixth 

point P26. 

[654] According to an embodiment, the NFC wireless communication circuit 3201 

may provide (or feed) a +voltage to the first metal E21 through the second feeding 15 

path 4402.  At the time of positive feeding to the second feeding path 4402, the 

current (or radiation current) may flow on the first metal E21 from the first point P21 

to the third point P23, and may flow on the second metal E22 from the fourth point 

P24 to the second point P22. 

[655] According to an embodiment, when the multi-foldable electronic device 41 20 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, a first current path (or first loop) including the first metal E21, a second 

current path (or second loop) including the second metal E22, and a third current path 

(or third loop) including the third metal E23 may be formed as a coil (or coil-shaped 

loop).  The first current path may provide (or form) a first turn of the coil.  The 25 

second current path may provide (or form) a second turn of the coil.  The third 

current path may provide (or form) a third turn of the coil.  When the multi-foldable 

electronic device 41 is in the folded state, the coil formed by the combination of the 

first turn of the first current path, the second turn of the second current path, and the 

third turn of the third current path may improve radiation performance by generating 30 

a electromagnetic field that is a composite of a first electromagnetic field generated 

through the first current path, a second electromagnetic field generated through the 

second current path, and a third electromagnetic field generated through the third 

current path. 
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[656] According to an embodiment, when the multi-foldable electronic device 41 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the direction in which the current (or radiation current) flows on the first 

metal E21 from the first point P21 to the third point P23 (3301), the direction in which 

the current flows on the second metal E22 from the fourth point P24 to the second 5 

point P22 (3302), and the direction in which the current flows on the third metal E23 

from the fifth point P25 to the sixth point P26 (3303) may be substantially the same.  

When the currents are caused to flow in substantially the same direction on the first 

metal E21, the second E22, and the third metal E23 which are aligned with and overlap 

each other when the multi-foldable electronic device 41 is in the folded state, it is 10 

possible to improve radiation performance by generating an electromagnetic field 

with a relatively high intensity of electromagnetic force, compared the case where the 

currents are caused to flow in opposite directions (e.g., reverse directions) on at least 

two of the first metal E21, the second metal E22, and the third metal E23 which are 

aligned with and overlap each other when the multi-foldable electronic device 41 is 15 

in the folded state. 

[657] According to an embodiment, when the multi-foldable electronic device 41 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the phase of the current (or radiation current) flowing on the first metal 

E21, the phase of the current flowing on the second metal E22, and the phase of the 20 

current flowing on the third metal E23 may be substantially the same.  When the 

phases of the currents flowing on the first metal E21, the second metal E22, and the 

third metal E23, which are aligned with and overlapped each other when the multi-

foldable electronic device 41 is in the folded state, are made to be the same, radiation 

performance can be improved by generating an electromagnetic field with relatively 25 

high electromagnetic force, compared to making the phases of currents flowing on 

two of the first metal E21, the second metal E22, and the third metal E3, which are 

aligned with and overlapped each other when the multi-foldable electronic device 41 

is in the folded state, different from each other. 

[658] According to various embodiments, on the first metal E21, the second metal 30 

E22, and the third metal E23 which are aligned with and overlap each other when the 

multi-foldable electronic device 41 is in the folded state, the currents (or radiation 

currents) may flow in the same direction that is opposite to the direction illustrated in 

FIG. 37.  For example, the NFC wireless communication circuit 3201 may be 
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configured to provide (or feed) a -voltage to the first feeding path 4401 and a +voltage 

to the second feeding path 4402. 

[659] FIG. 45 is a view illustrating a multi-foldable electronic device 41 according 

to an embodiment of the disclosure in the unfolded state.  It is to be understood that 

the disclosure conceives and includes all of the combinations of features and/or 5 

embodiments disclosed with reference to FIG. 45.  That is, all of the combinations 

of features described below with reference to FIG. 45 are to be considered as being 

included in the disclosure as specific examples. 

[660] Referring to FIG. 45, the multi-foldable electronic device 41 may include a 

first metal E21, a second metal E22, a third metal E23, an antenna ground G3, and an 10 

NFC wireless communication circuit 3201. 

[661] According to an embodiment, the NFC wireless communication circuit 3201 

may be accommodated in the third housing 3213 (see FIG. 41). 

[662] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the fifth point P25 of the third metal E23 through a 15 

first feeding path 4501.  For example, the first feeding path 4501 may include a 

combination of one or more conductive paths (or, conductors or conductive structures) 

(not separately illustrated) between the NFC wireless communication circuit 3201 and 

the fifth point P25 of the third metal E23. 

[663] According to an embodiment, the NFC wireless communication circuit 3201 20 

may be electrically connected to the first point P21 of the first metal E21 through a 

second feeding path 4502.  For example, the second feeding path 4502 may include 

a combination of one or more conductive paths (or, conductors or conductive 

structures) (not separately illustrated) between the NFC wireless communication 

circuit 3201 and the first point P21 of the first metal E21. 25 

[664] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the third point P23 of the first metal E21 through a 

third feeding path 4503.  For example, the third feeding path 4503 may include a 

combination of one or more conductive paths (or, conductors or conductive structures) 

(not separately illustrated) between the NFC wireless communication circuit 3201 and 30 

the third point P23 of the first metal E21. 

[665] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the second point P22 of the second metal E22 through 

a fourth feeding path 4504.  For example, the fourth feeding path 4504 may include 

a combination of one or more conductive paths (or, conductors or conductive 35 
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structures) (not separately illustrated) between the NFC wireless communication 

circuit 3201 and the second point P22 of the second metal E22. 

[666] According to an embodiment, the sixth point P26 of the third metal E23 may 

be electrically connected to the antenna ground G3 through the first ground path 4511.  

For example, the first ground path 4511 may include a combination (not separately 5 

illustrated) of one or more conductive paths (or, conductors or conductive structures) 

between the sixth point P26 of the third metal E23 and the third ground area G33 of 

the antenna ground G3. 

[667] According to an embodiment, the fourth point P24 of the second metal E22 

may be electrically connected to the antenna ground G3 through the second ground 10 

path 4512.  For example, the second ground path 4512 may include a combination 

(not separately illustrated) of one or more conductive paths (or, conductors or 

conductive structures) between the fourth point P24 of the second metal E22 and the 

second ground area G32 of the antenna ground G3. 

[668] According to an embodiment, the NFC wireless communication circuit 3201 15 

may provide (or feed) a +voltage to the third metal E23 through the first feeding path 

4501.  At the time of positive feeding to the first feeding path 4501, a current (or 

radiation current) may flow on the third metal E23 from the fifth point P25 to the sixth 

point P26. 

[669] According to an embodiment, the NFC wireless communication circuit 3201 20 

may provide (or feed) a +voltage to the first metal E21 through the second feeding 

path 4502.  The NFC wireless communication circuit 3201 may provide (or feed) a 

-voltage to the first metal E21 through the third feeding path 4503.  At the time of 

positive feeding to the first feeding path 4502 and negative feeding to the third feeding 

path 4503, a current (or radiation current) may flow on the first metal E21 from the 25 

first point P21 to the third point P23. 

[670] According to an embodiment, the NFC wireless communication circuit 3201 

may provide (or feed) a -voltage to the second metal E22 through the fourth feeding 

path 4504.  At the time of negative feeding to the fourth feeding path 4504, a current 

(or radiation current) may flow on the second metal E22 from the fourth point P24 to 30 

the second point P22. 

[671] According to an embodiment, when the multi-foldable electronic device 41 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, a first current path (or first loop) including the first metal E21, a second 

current path (or second loop) including the second metal E22, and a third current path 35 
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(or third loop) including the third metal E23 may be formed as a coil (or coil-shaped 

loop).  The first current path may provide (or form) a first turn of the coil.  The 

second current path may provide (or form) a second turn of the coil.  The third 

current path may provide (or form) a third turn of the coil.  When the multi-foldable 

electronic device 41 is in the folded state, the coil formed by the combination of the 5 

first turn of the first current path, the second turn of the second current path, and the 

third turn of the third current path may improve radiation performance by generating 

a electromagnetic field that is a composite of a first electromagnetic field generated 

through the first current path, a second electromagnetic field generated through the 

second current path, and a third electromagnetic field generated through the third 10 

current path. 

[672] According to an embodiment, when the multi-foldable electronic device 41 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the direction in which the current (or radiation current) flows on the first 

metal E21 from the first point P21 to the third point P23 (3301), the direction in which 15 

the current flows on the second metal E22 from the fourth point P24 to the second 

point P22 (3302), and the direction in which the current flows on the third metal E23 

from the fifth point P25 to the sixth point P26 (3303) may be substantially the same.  

When the currents are caused to flow in substantially the same direction on the first 

metal E21, the second E22, and the third metal E23 which are aligned with and overlap 20 

each other when the multi-foldable electronic device 41 is in the folded state, it is 

possible to improve radiation performance by generating an electromagnetic field 

with a relatively high intensity of electromagnetic force, compared the case where the 

currents are caused to flow in opposite directions (e.g., reverse directions) on at least 

two of the first metal E21, the second metal E22, and the third metal E23 which are 25 

aligned with and overlap each other when the multi-foldable electronic device 41 is 

in the folded state. 

[673] According to an embodiment, when the multi-foldable electronic device 41 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the phase of the current (or radiation current) flowing on the first metal 30 

E21, the phase of the current flowing on the second metal E22, and the phase of the 

current flowing on the third metal E23 may be substantially the same.  When the 

phases of the currents flowing on the first metal E21, the second metal E22, and the 

third metal E23, which are aligned with and overlapped each other when the multi-

foldable electronic device 41 is in the folded state, are made to be the same, radiation 35 
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performance can be improved by generating an electromagnetic field with relatively 

high electromagnetic force, compared to making the phases of currents flowing on 

two of the first metal E21, the second metal E22, and the third metal E3, which are 

aligned with and overlapped each other when the multi-foldable electronic device 41 

is in the folded state, different from each other. 5 

[674] According to an embodiment, the positive feeding to the second feeding path 

4502 and the negative feeding to the third feeding path 4503 for the first metal E21 

may reduce a difference between the NFC radiation performance in a second direction 

(e.g., the -z-axis direction in FIG. 41) in which the third display area of the first display 

module 3220 is oriented and the NFC radiation performance in a first direction (e.g., 10 

the +z-axis direction in FIG. 41) opposite to the second direction when the multi-

foldable electronic device 41 is in the folded state. 

[675] According to various embodiments, on the first metal E21, the second metal 

E22, and the third metal E23 which are aligned with and overlap each other when the 

multi-foldable electronic device 41 is in the folded state, the currents (or radiation 15 

currents) may flow in the same direction that is opposite to the direction illustrated in 

FIG. 41.  For example, the NFC wireless communication circuit 3201 may be 

configured to provide (or feed) a -voltage to the first feeding path 4501, a -voltage to 

the second feeding path 4502, a +voltage to the third feeding path 4503, and a +voltage 

to the fourth feeding path 4504. 20 

[676] FIG. 46 is a view illustrating a multi-foldable electronic device 41 according 

to an embodiment of the disclosure in the unfolded state.  It is to be understood that 

the disclosure conceives and includes all of the combinations of features and/or 

embodiments disclosed with reference to FIG. 46.  That is, all of the combinations 

of features described below with reference to FIG. 46 are to be considered as being 25 

included in the disclosure as specific examples. 

[677] Referring to FIG. 46, the multi-foldable electronic device 41 may include a 

first metal E21, a second metal E22, a third metal E23, an antenna ground G3, and an 

NFC wireless communication circuit 3201. 

[678] According to an embodiment, the NFC wireless communication circuit 3201 30 

may be accommodated in the third housing 3213 (see FIG. 41). 

[679] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the fifth point P25 of the third metal E23 through a 

first feeding path 4601.  For example, the first feeding path 4601 may include a 

combination of one or more conductive paths (or, conductors or conductive structures) 35 
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(not separately illustrated) between the NFC wireless communication circuit 3201 and 

the fifth point P25 of the third metal E23. 

[680] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the sixth point P26 of the third metal E23 through a 

second feeding path 4602.  For example, the second feeding path 4602 may include 5 

a combination of one or more conductive paths (or, conductors or conductive 

structures) (not separately illustrated) between the NFC wireless communication 

circuit 4201 and the sixth point P26 of the third metal E23. 

[681] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the first point P21 of the first metal E21 through a 10 

third feeding path 4603.  For example, the third feeding path 4603 may include a 

combination of one or more conductive paths (or, conductors or conductive structures) 

(not separately illustrated) between the NFC wireless communication circuit 3201 and 

the first point P21 of the first metal E21. 

[682] According to an embodiment, the NFC wireless communication circuit 3201 15 

may be electrically connected to the second point P22 of the second metal E22 through 

a fourth feeding path 4604.  For example, the fourth feeding path 4604 may include 

a combination of one or more conductive paths (or, conductors or conductive 

structures) (not separately illustrated) between the NFC wireless communication 

circuit 3201 and the second point P22 of the second metal E22. 20 

[683] According to an embodiment, the third point P23 of the first metal E21 may 

be electrically connected to the antenna ground G3 through the first ground path 4611.  

For example, the first ground path 4611 may include a combination (not separately 

illustrated) of one or more conductive paths (or, conductors or conductive structures) 

between the third point P23 of the first metal E21 and the first ground area G31 of the 25 

antenna ground G3. 

[684] According to an embodiment, the fourth point P24 of the second metal E22 

may be electrically connected to the antenna ground G3 through the second ground 

path 4612.  For example, the second ground path 4612 may include a combination 

(not separately illustrated) of one or more conductive paths (or, conductors or 30 

conductive structures) between the fourth point P24 of the second metal E22 and the 

second ground area G32 of the antenna ground G3. 

[685] According to an embodiment, the NFC wireless communication circuit 3201 

may provide (or feed) a +voltage to the third metal E23 through the first feeding path 

4601.  The NFC wireless communication circuit 3201 may provide (or feed) a -35 
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voltage to the third metal E23 through the second feeding path 4602.  At the time of 

positive feeding to the first feeding path 4601 and negative feeding to the second 

feeding path 4602, a current (or radiation current) may flow on the third metal E23 

from the fifth point P25 to the sixth point P26. 

[686] According to an embodiment, the NFC wireless communication circuit 3201 5 

may provide (or feed) a +voltage to the first metal E21 through the third feeding path 

4603.  At the time of positive feeding to the third feeding path 4603, a current (or 

radiation current) may flow on the first metal E21 from the first point P21 to the third 

point P23. 

[687] According to an embodiment, the NFC wireless communication circuit 3201 10 

may provide (or feed) a -voltage to the second metal E22 through the fourth feeding 

path 4604.  At the time of negative feeding to the fourth feeding path 4604, a current 

(or radiation current) may flow on the second metal E22 from the fourth point P24 to 

the second point P22. 

[688] According to an embodiment, when the multi-foldable electronic device 41 15 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, a first current path (or first loop) including the first metal E21, a second 

current path (or second loop) including the second metal E22, and a third current path 

(or third loop) including the third metal E23 may be formed as a coil (or coil-shaped 

loop).  The first current path may provide (or form) a first turn of the coil.  The 20 

second current path may provide (or form) a second turn of the coil.  The third 

current path may provide (or form) a third turn of the coil.  When the multi-foldable 

electronic device 41 is in the folded state, the coil formed by the combination of the 

first turn of the first current path, the second turn of the second current path, and the 

third turn of the third current path may improve radiation performance by generating 25 

a electromagnetic field that is a composite of a first electromagnetic field generated 

through the first current path, a second electromagnetic field generated through the 

second current path, and a third electromagnetic field generated through the third 

current path. 

[689] According to an embodiment, when the multi-foldable electronic device 41 30 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the direction in which the current (or radiation current) flows on the first 

metal E21 from the first point P21 to the third point P23 (3301), the direction in which 

the current flows on the second metal E22 from the fourth point P24 to the second 

point P22 (3302), and the direction in which the current flows on the third metal E23 35 
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from the fifth point P25 to the sixth point P26 (3303) may be substantially the same.  

When the currents are caused to flow in substantially the same direction on the first 

metal E21, the second E22, and the third metal E23 which are aligned with and overlap 

each other when the multi-foldable electronic device 41 is in the folded state, it is 

possible to improve radiation performance by generating an electromagnetic field 5 

with a relatively high intensity of electromagnetic force, compared the case where the 

currents are caused to flow in opposite directions (e.g., reverse directions) on at least 

two of the first metal E21, the second metal E22, and the third metal E23 which are 

aligned with and overlap each other when the multi-foldable electronic device 41 is 

in the folded state. 10 

[690] According to an embodiment, when the multi-foldable electronic device 41 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the phase of the current (or radiation current) flowing on the first metal 

E21, the phase of the current flowing on the second metal E22, and the phase of the 

current flowing on the third metal E23 may be substantially the same.  When the 15 

phases of the currents flowing on the first metal E21, the second metal E22, and the 

third metal E23, which are aligned with and overlapped each other when the multi-

foldable electronic device 41 is in the folded state, are made to be the same, radiation 

performance can be improved by generating an electromagnetic field with relatively 

high electromagnetic force, compared to making the phases of currents flowing on 20 

two of the first metal E21, the second metal E22, and the third metal E3, which are 

aligned with and overlapped each other when the multi-foldable electronic device 41 

is in the folded state, different from each other. 

[691] According to an embodiment, the positive feeding to the first feeding path 

4601 and the negative feeding to the second feeding path 4602 for the third metal E23 25 

may relatively improve, compared to that in the first direction (e.g., the +z-axis 

direction in FIG. 41) opposite the second direction in which the third display area of 

the first display module 3220 is oriented, NFC radiation performance in the second 

direction (e.g., the -z-axis direction in FIG. 41) when the multi-foldable electronic 

device 41 is in the folded state. 30 

[692] According to various embodiments, on the first metal E21, the second metal 

E22, and the third metal E23 which are aligned with and overlap each other when the 

multi-foldable electronic device 41 is in the folded state, the currents (or radiation 

currents) may flow in the same direction that is opposite to the direction illustrated in 

FIG. 41.  For example, the NFC wireless communication circuit 3201 may be 35 
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configured to provide (or feed) a -voltage to the first feeding path 4601 and the third 

feeding path 4603 and a +voltage to the second feeding path 4602 and the fourth 

feeding path 4604. 

[693] FIG. 47 is a view illustrating a multi-foldable electronic device 41 according 

to an embodiment of the disclosure in the unfolded state.  It is to be understood that 5 

the disclosure conceives and includes all of the combinations of features and/or 

embodiments disclosed with reference to FIG. 47.  That is, all of the combinations 

of features described below with reference to FIG. 47 are to be considered as being 

included in the disclosure as specific examples. 

[694] Referring to FIG. 47, the multi-foldable electronic device 41 may include a 10 

first metal E21, a second metal E22, a third metal E23, an antenna ground G3, and an 

NFC wireless communication circuit 3201. 

[695] According to an embodiment, the NFC wireless communication circuit 3201 

may be accommodated in the third housing 3213 (see FIG. 41). 

[696] According to an embodiment, the NFC wireless communication circuit 3201 15 

may be electrically connected to the first point P21 of the first metal E21 through a 

first feeding path 4701.  For example, the first feeding path 4701 may include a 

combination of one or more conductive paths (or, conductors or conductive structures) 

(not separately illustrated) between the NFC wireless communication circuit 3201 and 

the first point P21 of the first metal E21. 20 

[697] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the second point P22 of the second metal E22 through 

a second feeding path 4702.  For example, the second feeding path 4702 may include 

a combination of one or more conductive paths (or, conductors or conductive 

structures) (not separately illustrated) between the NFC wireless communication 25 

circuit 3201 and the second point P22 of the second metal E22. 

[698] According to an embodiment, the sixth point P26 of the third metal E23 may 

be electrically connected to the antenna ground G3 through the first ground path 4711.  

For example, the first ground path 4711 may include a combination (not separately 

illustrated) of one or more conductive paths (or, conductors or conductive structures) 30 

between the sixth point P26 of the third metal E23 and the third ground area G33 of 

the antenna ground G3. 

[699] According to an embodiment, the fourth point P24 of the second metal E22 

may be electrically connected to the antenna ground G3 through the second ground 

path 4712.  For example, the second ground path 4712 may include a combination 35 
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(not separately illustrated) of one or more conductive paths (or, conductors or 

conductive structures) between the fourth point P24 of the second metal E22 and the 

second ground area G32 of the antenna ground G3. 

[700] According to an embodiment, the third point P23 of the first metal E21 and 

the fifth point P25 of the third metal E23 may be electrically connected to each other 5 

through a connection path 4721.  For example, the connection path 4721 may include 

a combination (not separately illustrated) of one or more conductive paths (or, 

conductors or conductive structures) between the third point P23 of the first metal E21 

and the fifth point P25 of the third metal E23. 

[701] According to an embodiment, the NFC wireless communication circuit 3201 10 

may provide (or feed) a +voltage to the first metal E21 through the first feeding path 

4701.  At the time of positive feeding to the first feeding path 4701, the current (or 

radiation current) may flow on the first metal E21 from the first point P21 to the third 

point P23, and may flow on the third metal E23 from the fifth point P25 to the sixth 

point P26. 15 

[702] According to an embodiment, the NFC wireless communication circuit 3201 

may provide (or feed) a -voltage to the second metal E22 through the second feeding 

path 4702.  At the time of negative feeding to the second feeding path 4702, a current 

(or radiation current) may flow on the second metal E22 from the fourth point P24 to 

the second point P22. 20 

[703] According to an embodiment, when the multi-foldable electronic device 41 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, a first current path (or first loop) including the first metal E21, a second 

current path (or second loop) including the second metal E22, and a third current path 

(or third loop) including the third metal E23 may be formed as a coil (or coil-shaped 25 

loop).  The first current path may provide (or form) a first turn of the coil.  The 

second current path may provide (or form) a second turn of the coil.  The third 

current path may provide (or form) a third turn of the coil.  When the multi-foldable 

electronic device 41 is in the folded state, the coil formed by the combination of the 

first turn of the first current path, the second turn of the second current path, and the 30 

third turn of the third current path may improve radiation performance by generating 

a electromagnetic field that is a composite of a first electromagnetic field generated 

through the first current path, a second electromagnetic field generated through the 

second current path, and a third electromagnetic field generated through the third 

current path. 35 
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[704] According to an embodiment, when the multi-foldable electronic device 41 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the direction in which the current (or radiation current) flows on the first 

metal E21 from the first point P21 to the third point P23 (3301), the direction in which 

the current flows on the second metal E22 from the fourth point P24 to the second 5 

point P22 (3302), and the direction in which the current flows on the third metal E23 

from the fifth point P25 to the sixth point P26 (3303) may be substantially the same.  

When the currents are caused to flow in substantially the same direction on the first 

metal E21, the second E22, and the third metal E23 which are aligned with and overlap 

each other when the multi-foldable electronic device 41 is in the folded state, it is 10 

possible to improve radiation performance by generating an electromagnetic field 

with a relatively high intensity of electromagnetic force, compared the case where the 

currents are caused to flow in opposite directions (e.g., reverse directions) on at least 

two of the first metal E21, the second metal E22, and the third metal E23 which are 

aligned with and overlap each other when the multi-foldable electronic device 41 is 15 

in the folded state. 

[705] According to an embodiment, when the multi-foldable electronic device 41 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the phase of the current (or radiation current) flowing on the first metal 

E21, the phase of the current flowing on the second metal E22, and the phase of the 20 

current flowing on the third metal E23 may be substantially the same.  When the 

phases of the currents flowing on the first metal E21, the second metal E22, and the 

third metal E23, which are aligned with and overlapped each other when the multi-

foldable electronic device 41 is in the folded state, are made to be the same, radiation 

performance can be improved by generating an electromagnetic field with relatively 25 

high electromagnetic force, compared to making the phases of currents flowing on 

two of the first metal E21, the second metal E22, and the third metal E3, which are 

aligned with and overlapped each other when the multi-foldable electronic device 41 

is in the folded state, different from each other. 

[706] According to various embodiments, on the first metal E21, the second metal 30 

E22, and the third metal E23 which are aligned with and overlap each other when the 

multi-foldable electronic device 41 is in the folded state, the currents (or radiation 

currents) may flow in the same direction that is opposite to the direction illustrated in 

FIG. 41.  For example, the NFC wireless communication circuit 3201 may be 
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configured to provide (or feed) a -voltage to the first feeding path 4701 and a +voltage 

to the second feeding path 4702. 

[707] FIG. 48 is a view illustrating a multi-foldable electronic device 41 according 

to an embodiment of the disclosure in the unfolded state.  It is to be understood that 

the disclosure conceives and includes all of the combinations of features and/or 5 

embodiments disclosed with reference to FIG. 48.  That is, all of the combinations 

of features described below with reference to FIG. 48 are to be considered as being 

included in the disclosure as specific examples. 

[708] Referring to FIG. 48, the multi-foldable electronic device 41 may include a 

first metal E21, a second metal E22, a third metal E23, an antenna ground G3, and an 10 

NFC wireless communication circuit 3201. 

[709] According to an embodiment, the NFC wireless communication circuit 3201 

may be accommodated in the third housing 3213 (see FIG. 41). 

[710] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the first point P21 of the first metal E21 through a 15 

first feeding path 4801.  For example, the first feeding path 4801 may include a 

combination of one or more conductive paths (or, conductors or conductive structures) 

(not separately illustrated) between the NFC wireless communication circuit 3201 and 

the first point P21 of the first metal E21. 

[711] According to an embodiment, the NFC wireless communication circuit 3201 20 

may be electrically connected to the second point P22 of the second metal E22 through 

a second feeding path 4802.  For example, the second feeding path 4802 may include 

a combination of one or more conductive paths (or, conductors or conductive 

structures) (not separately illustrated) between the NFC wireless communication 

circuit 3201 and the second point P22 of the second metal E22. 25 

[712] According to an embodiment, the third point P23 of the first metal E21 may 

be electrically connected to the antenna ground G3 through the first ground path 4811.  

For example, the first ground path 4811 may include a combination (not separately 

illustrated) of one or more conductive paths (or, conductors or conductive structures) 

between the third point P23 of the first metal E21 and the first ground area G31 of the 30 

antenna ground G3. 

[713] According to an embodiment, the fourth point P24 of the second metal E22 

may be electrically connected to the antenna ground G3 through the second ground 

path 4812.  For example, the second ground path 4812 may include a combination 

(not separately illustrated) of one or more conductive paths (or, conductors or 35 
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conductive structures) between the fourth point P24 of the second metal E22 and the 

second ground area G32 of the antenna ground G3. 

[714] According to an embodiment, the NFC wireless communication circuit 3201 

may provide (or feed) a +voltage to the first metal E21 through the first feeding path 

48011.  At the time of positive feeding to the first feeding path 4401, a current (or 5 

radiation current) may flow on the first metal E21 from the first point P21 to the third 

point P23. 

[715] According to an embodiment, the NFC wireless communication circuit 3201 

may provide (or feed) a -voltage to the second metal E22 through the second feeding 

path 4802.  At the time of negative feeding to the second feeding path 4802, a current 10 

(or radiation current) may flow on the second metal E22 from the fourth point P24 to 

the second point P22. 

[716] According to an embodiment, when the multi-foldable electronic device 41 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, a first current path (or first loop) including the first metal E21 and a 15 

second current path (or second loop) including the second metal E22 may be formed 

as a coil (or coil-shaped loop).  The first current path may provide (or form) a first 

turn of the coil.  The second current path may provide (or form) a second turn of the 

coil.  When the multi-foldable electronic device 41 is in the folded state, the coil 

formed by the combination of the first turn of the first current path and the second turn 20 

of the second current path may improve radiation performance by generating an 

electromagnetic field that is a composite of the first electromagnetic field generated 

through the first current path and the second electromagnetic field generated through 

the second current path. 

[717] According to an embodiment, when the multi-foldable electronic device 41 25 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, the direction in which the current (or radiation current) flows on the first 

metal E21 from the first point P21 to the third point P23 (3301) and the direction in 

which the current flows on the fourth metal E24 from the second point P22 to the 

second point P22 (3302) may be substantially the same.  When the currents are 30 

caused to flow in substantially the same direction on the first metal E21 and the second 

metal E22 which are aligned with and overlap each other when the multi-foldable 

electronic device 41 is in the folded state, it is possible to improve radiation 

performance by generating an electromagnetic field with a relatively high intensity of 

electromagnetic force, compared to the case where the currents are caused to flow in 35 



 154 

opposite directions (e.g., reverse directions) on the first metal E21 and the second 

metal E22 which are aligned with and overlap each other when the multi-foldable 

electronic device 41 is in the folded state. 

[718] According to an embodiment, when the multi-foldable electronic device 41 

is in the folded state, at the time of feeding from the NFC wireless communication 5 

circuit 3201, the phase of the current (or radiation current) flowing on the first metal 

E21 and the phase of the current flowing on the second metal E22 may be substantially 

the same.  When the phases of the currents flowing on the first metal E21 and the 

second metal E22, which are aligned with and overlapped each other when the multi-

foldable electronic device 41 is in the folded state, are made to be the same, radiation 10 

performance can be improved by generating an electromagnetic field with relatively 

high electromagnetic force, compared to making the phases of currents flowing on the 

first metal E21 and the second metal E22, which are aligned with and overlapped each 

other when the multi-foldable electronic device 41 is in the folded state, different from 

each other. 15 

[719] According to various embodiments, on the first metal E21 and the second 

metal E22 which are aligned with and overlap each other when the multi-foldable 

electronic device 41 is in the folded state, the currents (or radiation currents) may flow 

in the same direction that is opposite to the direction illustrated in FIG. 41.  For 

example, the NFC wireless communication circuit 3201 may be configured to provide 20 

(or feed) a -voltage to the first feeding path 4801 and a +voltage to the second feeding 

path 4802. 

[720] FIG. 49 is a view illustrating a multi-foldable electronic device 41 according 

to an embodiment of the disclosure in the unfolded state.  It is to be understood that 

the disclosure conceives and includes all of the combinations of features and/or 25 

embodiments disclosed with reference to FIG. 49.  That is, all of the combinations 

of features described below with reference to FIG. 49 are to be considered as being 

included in the disclosure as specific examples. 

[721] Referring to FIG. 49, the multi-foldable electronic device 41 may include a 

first metal E21, a second metal E22, a third metal E23, an antenna ground G3, and an 30 

NFC wireless communication circuit 3201. 

[722] According to an embodiment, the NFC wireless communication circuit 3201 

may be accommodated in the third housing 3213 (see FIG. 41). 

[723] According to an embodiment, the NFC wireless communication circuit 3201 

may be electrically connected to the first point P21 of the first metal E21 through a 35 
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first feeding path 4901.  For example, the first feeding path 4901 may include a 

combination of one or more conductive paths (or, conductors or conductive structures) 

(not separately illustrated) between the NFC wireless communication circuit 3201 and 

the first point P21 of the first metal E21. 

[724] According to an embodiment, the NFC wireless communication circuit 3201 5 

may be electrically connected to the sixth point P26 of the third metal E23 through a 

second feeding path 4902.  For example, the second feeding path 4902 may include 

a combination of one or more conductive paths (or, conductors or conductive 

structures) (not separately illustrated) between the NFC wireless communication 

circuit 3201 and the sixth point P26 of the third metal E23. 10 

[725] According to an embodiment, the third point P23 of the first metal E21 may 

be electrically connected to the antenna ground G3 through the first ground path 4911.  

For example, the first ground path 4911 may include a combination (not separately 

illustrated) of one or more conductive paths (or, conductors or conductive structures) 

between the third point P23 of the first metal E21 and the first ground area G31 of the 15 

antenna ground G3. 

[726] According to an embodiment, the fifth point P25 of the third metal E23 may 

be electrically connected to the antenna ground G3 through the second ground path 

4912.  For example, the second ground path 4912 may include a combination (not 

separately illustrated) of one or more conductive paths (or, conductors or conductive 20 

structures) between the fifth point P25 of the third metal E23 and the third ground area 

G33 of the antenna ground G3. 

[727] According to an embodiment, the NFC wireless communication circuit 2801 

may provide (or feed) a +voltage to the first metal E21 through the first feeding path 

4901.  At the time of positive feeding to the first feeding path 4901, a current (or 25 

radiation current) may flow on the first metal E21 from the first point P21 to the third 

point P23. 

[728] According to an embodiment, the NFC wireless communication circuit 3201 

may provide (or feed) a -voltage to the third metal E23 through the second feeding 

path 4902.  At the time of negative feeding to the second feeding path 4902, a current 30 

(or radiation current) may flow on the third metal E23 from the fifth point P25 to the 

sixth point P26. 

[729] According to an embodiment, when the multi-foldable electronic device 41 

is in the folded state, at the time of feeding from the NFC wireless communication 

circuit 3201, a first current path (or first loop) including the first metal E21 and a third 35 
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current path (or second loop) including the third metal E23 may be formed as a coil 

(or coil-shaped loop).  The first current path may provide (or form) a first turn of the 

coil.  The third current path may provide (or form) a third turn of the coil.  When 

the multi-foldable electronic device 47 is in the folded state, the coil formed by the 

combination of the first turn of the first current path and the third turn of the third 5 

current path may improve radiation performance by generating an electromagnetic 

field that is a composite of the electromagnetic field generated through the first current 

path and the third electromagnetic field generated through the third current path. 

[730] According to an embodiment, when the multi-foldable electronic device 41 

is in the folded state, at the time of feeding from the NFC wireless communication 10 

circuit 3201, the direction in which the current (or radiation current) flows on the first 

metal E21 from the first point P21 to the third point P23 (3301) and the direction in 

which the current flows on the third metal E23 from the fifth point P25 to the sixth 

point P26 (3303) may be substantially the same.  When the currents are caused to 

flow in substantially the same direction on the first metal E21 and the third metal E23 15 

which are aligned with and overlap each other when the multi-foldable electronic 

device 41 is in the folded state, it is possible to improve radiation performance by 

generating an electromagnetic field with a relatively high intensity of electromagnetic 

force, compared to the case where the currents are caused to flow in opposite 

directions (e.g., reverse directions) on the first metal E21 and the third metal E23 20 

which are aligned with and overlap each other when the multi-foldable electronic 

device 41 is in the folded state. 

[731] According to an embodiment, when the multi-foldable electronic device 41 

is in the folded state, at the time of feeding power from the NFC wireless 

communication circuit 3201, the phase of the current (or radiation current) flowing on 25 

the first metal E21 and the phase of the current flowing on the third metal E23 may 

be substantially the same.  When the phases of the currents flowing on the first metal 

E21 and the third metal E23, which are aligned with and overlapped each other when 

the multi-foldable electronic device 41 is in the folded state, are made to be the same, 

radiation performance can be improved by generating an electromagnetic field with 30 

relatively high electromagnetic force, compared to making the phases of currents 

flowing on the first metal E21 and the third metal E23, which are aligned with and 

overlapped each other when the multi-foldable electronic device 41 is in the folded 

state, different from each other. 
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[732] According to various embodiments, on the first metal E21 and the third metal 

E23 which are aligned with and overlap each other when the multi-foldable electronic 

device 41 is in the folded state, the currents (or radiation currents) may flow in the 

same direction that is opposite to the direction illustrated in FIG. 41.  For example, 

the NFC wireless communication circuit 3201 may be configured to provide (or feed) 5 

a -voltage to the first feeding path 4901 and a +voltage to the second feeding path 

4902. 

[733] According to an exemplary embodiment of the disclosure, a foldable 

electronic device 2 includes a foldable housing 20, a first metal E1, a second metal 

(e.g., the seventh metal E7), a first ground area G1, a second ground area G2, a 10 

wireless communication circuit 610, a first electrical path EP1, a second electrical 

path EP2, a third electrical path EP3, a fourth electrical path EP4, and a fifth electrical 

path EP5.  The foldable housing 20 includes a first housing 21, a second housing 22, 

and a hinge portion 24 interconnecting the first housing 21 and the second housing 

22.  The first metal E1 is included in a first side 2112 that provides at least a portion 15 

of the side surface of the first housing 21.  The second metal (e.g., the seventh metal 

E7) is included in a second side 2212, which provides at least a portion of the side 

surface of the second housing 22.  In the folded state of the foldable electronic device 

2, the first metal E1 and the second metal (e.g., the seventh metal E7) are aligned with 

and overlap each other.  The first ground area G1 is located in the first housing 21.  20 

The first ground area G1 is physically spaced apart from the first metal E1.  The 

second ground area G2 is located in the second housing 22.  The second ground area 

G2 is physically spaced apart from the second metal (e.g., the seventh metal E7).  

The wireless communication circuit 610 is accommodated in the first housing 21.  

The first electrical path EP1 electrically interconnects the first metal E1 and the 25 

wireless communication circuit 610.  The second electrical path EP2 electrically 

interconnects the second metal (e.g., the seventh metal E7) and the wireless 

communication circuit 610.  The second electrical path EP2 is disposed across the 

hinge portion 24.  The third electrical path EP3 electrically interconnects the first 

metal E1 and the first ground area G1.  The fourth electrical path EP4 electrically 30 

interconnects the second metal (e.g., the seventh metal E7) and the second ground 

area G2.  The fifth electrical path EP5 electrically interconnects the first ground area 

G1 and the second ground area G2.  The fifth electrical path EP5 is disposed across 

the hinge portion 24. Therefore, the radiation region of the electromagnetic field is 
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designed to reduce the limitation of user’s hand grip position and avoid being masked 

by the user’s hand (e.g., dielectric) so as not to degrade the radiation performance. 

[734] According to an exemplary embodiment of the disclosure, the wireless 

communication circuit 610 may be configured to process an NFC signal. 

[735] According to an exemplary embodiment of the disclosure, the foldable 5 

electronic device 2 may include a first non-ground area NG1 between the first metal 

E1 and the first ground area G1.  The foldable electronic device 2 may include a 

second non-ground area NG2 between a second metal (e.g., the seventh metal E7) and 

the second ground area G2.  When the foldable electronic device 2 is in the folded 

state, the first non-ground area NG1 and the second non-ground area NG2 may 10 

overlap each other. 

[736] According to an exemplary embodiment of the disclosure, the wireless 

communication circuit 610 may provide a +voltage to the first electrical path EP1 and 

a -voltage to the second electrical path EP2. 

[737] According to an exemplary embodiment of the disclosure, the first electrical 15 

path EP1 may be electrically connected to the first point P1 of the first metal E1.  The 

third electrical path EP3 may be electrically connected to the third point P3 of the first 

metal E1.  The second electrical path EP2 may be electrically connected to the 

second point P2 of the second metal (e.g., the seventh metal E7).  The fourth 

electrical path EP4 may be electrically connected to the fourth point P4 of the second 20 

metal (e.g., the seventh metal E7).  The third point P3 may be located between the 

first point P1 and the hinge portion 24.  The second point P2 may be located between 

the fourth point P4 and the hinge portion 24. 

[738] According to an exemplary embodiment of the disclosure, the foldable 

electronic device 2 may include a sixth electrical path EP6 and a seventh electrical 25 

path EP7.  The sixth electrical path EP6 may electrically interconnect the first 

electrical path EP1 and the fourth electrical path EP4 and may be disposed across the 

hinge portion 24.  The seventh electrical path EP7 may electrically interconnect the 

second electrical path EP2 and the third electrical path EP3. 

[739] According to an exemplary embodiment of the disclosure, the foldable 30 

electronic device 2 may include a flexible printed circuit board extending from the 

first housing 21 to the second housing 22 across the hinge portion 24.  The flexible 

printed circuit board may include a first conductive line included in the second 

electrical path EP2 and a second conductive line included in the sixth electrical path 

EP6. 35 
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[740] According to an exemplary embodiment of the disclosure, the foldable 

electronic device 2 may include a spiral conductive pattern 1100, a ninth electrical 

path EP9, and a tenth electrical path EP10.  The spiral conductive pattern 1100 may 

be accommodated in the first housing 21.  The ninth electrical path EP9 may 

electrically interconnect a first end 1101 of the spiral conductive pattern 1100 and the 5 

first electrical path EP1.  The tenth electrical path EP10 may electrically interconnect 

a second end 1102 of the spiral conductive pattern 1100 and the second electrical path 

EP2. 

[741] According to an exemplary embodiment of the disclosure, a first rear surface 

area of the first housing 21 may include a first area 201, a second area 202, and a third 10 

area 203.  The second area 202 may be located between the first area 201 and the 

third area 203.  The second rear surface area of the second housing 22 may include 

a fourth area 204, a fifth area 205, and a sixth area 206.  The fifth area 205 may be 

located between the fourth area 204 and the sixth area 206.  When the foldable 

electronic device 2 is in the folded state, the first area 201 and the fourth area 204, the 15 

second area 202 and the fifth area 205, and the third area 203 and the six areas 206 

may overlap each other.  The first metal E1 may be located corresponding to the first 

area 201.  The second metal (e.g., the seventh metal E7) may be located 

corresponding to the fourth area 204.  The spiral conductive pattern 1100 may be 

located corresponding to the second area 202. 20 

[742] According to an exemplary embodiment of the disclosure, the foldable 

electronic device 2 may include a matching circuit 630 electrically connected to the 

first electrical path EP1 and the second electrical path EP2. 

[743] According to an exemplary embodiment of the disclosure, the foldable 

electronic device 2 may include a first filter 640 disposed in the first electrical path 25 

EP1. 

[744] According to an exemplary embodiment of the disclosure, the foldable 

electronic device 2 may include a second filter 650 disposed in the second electrical 

path EP2. 

[745] According to an exemplary embodiment of the disclosure, the foldable 30 

electronic device 2 includes a foldable housing 20, a first metal E1, a second metal 

(e.g., the seventh metal E7), and a first ground area G1, a second ground area G2, a 

first non-ground area NG1, a second non-ground area NG2, a wireless communication 

circuit 610, a first electrical path EP1, a second electrical path EP2, a third electrical 

path EP3, a fourth electrical path EP4, and/or a fifth electrical path EP5.  The 35 
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foldable housing 20 includes a first housing 21, a second housing 22, and a hinge 

portion 24 interconnecting the first housing 21 and the second housing 22.  The first 

metal E1 is included in a first side 2112 that provides at least a portion of the side 

surface of the first housing 21.  The second metal (e.g., the seventh metal E7) is 

included in a second side 2212 that provides at least a portion of the side surface of 5 

the second housing 22.  When the foldable electronic device 2 is in the folded state, 

the first metal E1 and the second metal (e.g., the seventh metal E7) are aligned with 

and overlap each other.  The first ground area G1 is located in the first housing 21.  

The first ground area G1 is physically spaced apart from the first metal E1.  The 

second ground area G2 is located in the second housing 22.  The second ground area 10 

G2 is physically spaced apart from the second metal (e.g., the seventh metal E7).  

The first non-ground area NG1 is located between the first metal E1 and the first 

ground area G1.  The second non-ground area NG2 is located between the second 

metal (e.g., the seventh metal E7) and the second ground area G2.  When the foldable 

electronic device 2 is in the folded state, the first non-ground area NG1 and the second 15 

non-ground area NG2 overlap each other.  The wireless communication circuit 610 

is accommodated in the first housing 21 and configured to process an NFC signal.  

The first electrical path EP1 electrically interconnects the first metal E1 and the 

wireless communication circuit 610.  The second electrical path EP2 electrically 

interconnects the second metal (e.g., the seventh metal E7) and the wireless 20 

communication circuit 610.  The second electrical path EP2 is disposed across the 

hinge portion 24.  The third electrical path EP3 electrically interconnects the first 

metal E1 and the first ground area G1.  The fourth electrical path EP4 electrically 

interconnects the second metal (e.g., the seventh metal E7) and the second ground 

area G2.  The fifth electrical path EP5 electrically interconnects the first ground area 25 

G1 and the second ground area G2.  The fifth electrical path EP5 is disposed across 

the hinge portion 24.  The wireless communication circuit 610 provides a +voltage 

to the first electrical path EP1 and a -voltage to the second electrical path EP2. 

Therefore, the limitation of user’s hand grip position can be reduced, and meanwhile, 

in-phase currents are formed on the first electrical path EP1 and the second electrical 30 

path EP2 to enhance the intensity of the electromagnetic field. 

[746] According to an exemplary embodiment of the disclosure, the first electrical 

path EP1 may be electrically connected to the first point P1 of the first metal E1.  The 

third electrical path EP3 may be electrically connected to the third point P3 of the first 

metal E1.  The second electrical path EP2 may be electrically connected to the 35 
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second point P2 of the second metal (e.g., the seventh metal E7).  The fourth 

electrical path EP4 may be electrically connected to the fourth point P4 of the second 

metal (e.g., the seventh metal E7).  The third point P3 may be located between the 

first point P1 and the hinge portion 24.  The second point P2 may be located between 

the fourth point P4 and the hinge portion 24. 5 

[747] According to an exemplary embodiment of the disclosure, the foldable 

electronic device 2 may include a spiral conductive pattern 1100, a ninth electrical 

path EP9, and a tenth electrical path EP10.  The spiral conductive pattern 1100 may 

be accommodated in the first housing 21.  The ninth electrical path EP9 may 

electrically interconnect a first end 1101 of the spiral conductive pattern 1100 and the 10 

first electrical path EP1.  The tenth electrical path EP10 may electrically interconnect 

a second end 1102 of the spiral conductive pattern 1100 and the second electrical path 

EP2. 

[748] According to an exemplary embodiment of the disclosure, the foldable 

electronic device 2 includes a first metal E1, a second metal (e.g., the seventh metal 15 

(E7)), a hinge portion 24, and a wireless communication circuit 610.  The first metal 

E1 is included in the first side surface member (e.g., the first side 2112) of the first 

housing 21.  The second metal is included in the second side surface member (e.g., 

the second side 2212) of the second housing 22.  The hinge portion 24 rotatably 

interconnects the first housing 21 and the second housing 22.  The wireless 20 

communication circuit 610 is configured to transmit and/or receive a signal in the 

NFC band via the first metal E1 and the second metal E2.  When the foldable 

electronic device 2 is in the folded state, the first metal E1 and the second metal are 

aligned with each other.  When the foldable device 2 is in the folded state, at the time 

of feeding from the wireless communication circuit 61, the direction in which current 25 

flows on the first metal E1 and the direction in which current flows on the second 

metal are the same. Therefore, in-phase currents flow through the first metal E1 and 

the second metal (e.g., the seventh metal (E7)) and thus enhance the intensity of the 

electromagnetic field and the radiation performance. 

[749] According to an exemplary embodiment of the disclosure, the foldable 30 

electronic device 2 may include a first ground area G1, a second ground area G2, a 

first non-ground area NG1, and a second non-ground area NG2.  The first ground 

area G1 may be located in the first housing 21 and physically spaced apart from the 

first metal E1.  The second ground area G2 may be located in the second housing 22 

and physically spaced apart from the second metal (e.g., the second metal E7).  The 35 
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first non-ground area NG1 may be disposed between the first metal E1 and the first 

ground area G1.  The second non-ground area NG2 may be disposed between the 

second metal and the second ground area G2.  When the foldable electronic device 

2 is in the folded state, the first non-ground area NG1 and the second non-ground area 

NG2 may be aligned with each other. 5 

[750] According to an exemplary embodiment of the disclosure, the foldable 

electronic device 2 may include a first ground area G1, a second ground area G2, a 

first non-ground area NG1, and a second non-ground area NG2.  The first ground 

area G1 may be located in the first housing 21 and physically spaced apart from the 

first metal E1.  The second ground area G2 may be located in the second housing 22 10 

and physically spaced apart from the second metal (e.g., the seventh metal E7).  The 

first non-ground area NG1 may be disposed between the first metal E1 and the first 

ground area G1.  The second non-ground area NG2 may be disposed between the 

second metal and the second ground area G2.  When the foldable electronic device 

2 is in the folded state, the first non-ground area NG1 and the second non-ground area 15 

NG2 may be aligned with each other. 

[751] According to an exemplary embodiment of the disclosure, the foldable 

electronic device 2 may include a first ground area G1, a second ground area G2, a 

wireless communication circuit 610, and a first electrical path EP1, a second electrical 

path EP2, a third electrical path EP3, and a fourth electrical path EP4.  The first 20 

ground area G1 may be located in the first housing 21 and physically spaced apart 

from the first metal E1.  The second ground area G2 may be located in the second 

housing 22 and physically spaced apart from the second metal (e.g., the seventh metal 

E7).  The wireless communication circuit 610 may be accommodated in the first 

housing 21.  The first electrical path EP1 may electrically interconnect the first metal 25 

E1 and the wireless communication circuit 610.  The second electrical path EP2 may 

electrically connect the second metal and wireless communication circuit 610 and be 

disposed across the hinge portion 24.  The third electrical path EP3 may electrically 

interconnect the first metal E1 and the first ground area G1.  The fourth electrical 

path EP4 may electrically interconnect the second metal and the second ground area 30 

G2.  The wireless communication circuit 610 may provide a +voltage to the first 

electrical path EP1 and a -voltage to the second electrical path EP2. 

[752] According to an exemplary embodiment of the disclosure, the foldable 

electronic device 2 may include a balun 1901, a first electrical path EP1, a second 

electrical path (e.g., the fifteenth electrical path EP15), a third electrical path (e.g., the 35 
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sixteenth electrical path EP16), a fourth electrical path (e.g., the seventeenth 17th 

electrical path EP17), and/or an eighth electrical path (e.g., the eighteenth electrical 

path EP18).  The first electrical path EP1 may electrically interconnect the first metal 

E1 and the wireless communication circuit 610.  The second electrical path may 

electrically interconnect the wireless communication circuit 610 and the balun 1901.  5 

The third electrical path may electrically interconnect the wireless communication 

circuit 610 and the balun 1901.  The fourth electrical path may electrically 

interconnect the first metal E1 and the second metal (e.g., the seventh metal E7) and 

be disposed across the hinge portion 24.  The fifth electrical path may electrically 

interconnect the second metal and the ground area (e.g., the second ground area G2) 10 

located in the second housing 22.  The wireless communication circuit 610 may 

provide a +voltage to the second electrical path and a -voltage to the third electrical 

path EP16. 

[753] According to an exemplary embodiment of the disclosure, the foldable 

electronic device 2 may further include a phase shifter 2001 disposed in a fourth 15 

electrical path (e.g., the seventeenth electrical path EP17). 

[754] Embodiments disclosed in the disclosure and drawings are merely presented 

as specific examples to easily describe technical content and aid understanding of the 

disclosure, and are not intended to limit the scope of the disclosure.  Accordingly, 

the scope of the various embodiments of the disclosure should be construed as 20 

including changes or modifications of the embodiments in addition to the 

embodiments disclosed herein.  In addition, it will be appreciated that any 

embodiment(s) described herein may be used with any other embodiment(s) described 

herein.  In particular, it is emphasized that although the disclosure is presented in a 

form that provides a number of embodiments, some of the embodiments are linked 25 

only by reference to the same drawing or drawings.  The disclosure is to be 

understood to include all of the combinations of two (or more) embodiments unless 

there is an obvious contradiction therebetween.  That is, when features are presented 

as optional in the disclosure, all of the combinations of those optional features are 

included in the disclosure. 30 
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【CLAIMS】 

【Claim 1】 

 A foldable electronic device (2) comprising: 

 a foldable housing (20) comprising a first housing (21), a second housing 

(22), and a hinge portion (24) interconnecting the first housing and the second housing 5 

(22); 

 a first metal (E1) comprised in a first side (2112) that provides at least a 

portion of a side surface of the first housing (21); 

 a second metal (E7) comprised in a second side (2212) that provides at least 

a portion of a side surface of the second housing (22), wherein the first metal (E1) and 10 

the second metal (E7) are aligned with each other in a folded state of the foldable 

electronic device (2); 

 a first ground area (G1) located in the first housing (21) and physically 

spaced apart from the first metal (E1); 

 a second ground area (G2) located in the second housing (22) and physically 15 

spaced apart from the second metal (E7); 

 a wireless communication circuit (610) accommodated in the first housing 

(21); 

 a first electrical path (EP1) electrically interconnecting the first metal (E1) 

and the wireless communication circuit (610); 20 

 a second electrical path (EP2) electrically interconnecting the second metal 

(E7) and the wireless communication circuit (610) and disposed across the hinge 

portion (24); 

 a third electrical path (EP3) electrically interconnecting the first metal (E1) 

and the first ground area (G1); 25 

 a fourth electrical path (EP4) electrically interconnecting the second metal 

(E7) and the second ground area (G2); and 

 a fifth electrical path (EP5) electrically interconnecting the first ground area 

(G1) and the second ground area (G2) and disposed across the hinge portion (24). 

 30 

【Claim 2】 

 The foldable electronic device of claim 1, wherein the wireless 

communication circuit (610) is configured to process a near field communication,  

NFC, signal. 

 35 
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【Claim 3】 

 The foldable electronic device of claim 1 or 2, wherein the foldable electronic 

device 2 comprises a first non-ground area (NG1) between the first metal (E1) and the 

first ground area (G1), and a second non-ground area (NG2) between the second metal 

(E7) and the second ground area (G2), and 5 

 wherein the first non-ground area (NG1) and the second non-ground area 

(NG2) are aligned with each other in case that the foldable electronic device (2) is in 

a folded state. 

 

【Claim 4】 10 

 The foldable electronic device of one of claims 1 to 3, wherein the wireless 

communication circuit (610) is configured to provide a positive voltage to the first 

electrical path (EP1) and a negative voltage to the second electrical path (EP2). 

 

【Claim 5】 15 

 The foldable electronic device of one of claims 1 to 4, wherein the first 

electrical path (EP1) is electrically connected to a first point (P1) of the first metal 

(E1), 

 wherein the third electrical path (EP3) is electrically connected to a third 

point (P3) of the first metal (E1), 20 

 wherein the second electrical path (EP2) is electrically connected to a second 

point (P2) of the second metal (E7), 

 wherein the fourth electrical path (EP4) is electrically connected to a fourth 

point (P4) of the second metal (E7), 

 wherein the third point (P3) is located between the first point (P1) and the 25 

hinge portion (24), and 

 wherein the second point (P2) is located between the fourth point (P4) and 

the hinge portion (24). 

 

【Claim 6】 30 

 The foldable electronic device of one of claims 1 to 5, further comprising: 

 a sixth electrical path (EP6) electrically interconnecting the first electrical 

path (EP1) and the fourth electrical path (EP4) and disposed across the hinge portion 

(24); and 

 a seventh electrical path (EP7) electrically interconnecting the second 35 
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electrical path (EP2) and the third electrical path (EP3). 

 

【Claim 7】 

 The foldable electronic device of claim 6, further comprising a flexible 

printed circuit board extending from the first housing (21) to the second housing (22) 5 

across the hinge portion (24), 

 wherein the flexible printed circuit board comprises a first conductive line 

comprised in the second electrical path (EP2) and a second conductive line comprised 

in the sixth electrical path (EP6). 

 10 

【Claim 8】 

 The foldable electronic device of one of claims 1 to 7, further comprising: 

 a spiral conductive pattern (1100) accommodated in the first housing (21); 

 a ninth electrical path (EP9) electrically interconnecting a first end (1101) of 

the spiral conductive pattern (1100) and the first electrical path (EP1); and 15 

 a tenth electrical path (EP10) electrically interconnecting a second end 

(1102) of the spiral conductive pattern (1100) and the second electrical path (EP2). 

 

【Claim 9】 

 The foldable electronic device of claim 8, wherein the first housing (21) 20 

comprises, in a first rear surface area thereof, a first area (201), a second area (202), 

and a third area (203), and the second area (202) is located between the first area (201) 

and the third area (203), 

 wherein the second housing (22) comprises, in a second rear surface area 

thereof, a fourth area (204), a fifth area 205, and a sixth area (206), and the fifth area 25 

(205) is located between the fourth area (204) and the sixth area (206), 

 wherein in case that the foldable electronic device (2) is in the folded state, 

the first area (201) and the fourth area (204), the second area (202) and the fifth area 

(205), and the third area (203) and the sixth area (206) aligned with each other, 

 wherein the first metal (E1) is located corresponding to the first area (201), 30 

 wherein the second metal (E7) is located corresponding to the fourth area 

(204), and 

 wherein the spiral conductive pattern (1100) is located corresponding to the 

second area (202). 

 35 
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【Claim 10】 

 The foldable electronic device of one of claims 1 to 9, further comprising a 

matching circuit (630) electrically connected to the first electrical path (EP1) and the 

second electrical path (EP2). 

 5 

【Claim 11】 

 The foldable electronic device of one of claims 1 to 10, further comprising a 

first filter (640) disposed in the first electrical path (EP1). 

 

【Claim 12】 10 

 The foldable electronic device of one of claims 1 to 11, further comprising a 

second filter (650) disposed in the second electrical path (EP2). 

 

【Claim 13】 

 A foldable electronic device (2) comprising: 15 

 a first metal (E1) included in a first side surface member (2112) of a first 

housing (21); 

 a second metal (E7) included in a second side surface member (2212) of a 

second housing (22); 

 a hinge portion (24) rotatably interconnecting the first housing (21) and the 20 

second housing (22); and 

 a wireless communication circuit (610) configured to transmit and/or receive 

a signal in a near field communication, NFC, band via the first metal (E1) and the 

second metal (E7), 

 wherein, when the foldable electronic device (2) is in a folded state, the first 25 

metal (E1) and the second metal (E7) are aligned with each other, and 

 wherein, when the foldable device (2) is in the folded state, at a time of 

feeding from the wireless communication circuit (610), a direction in which current 

flows on the first metal (E1) and a direction in which current flows on the second 

metal (E7) are same. 30 

 

 

【Claim 14】 

 The foldable electronic device of claim 13, further comprising: 

 a balun (1901) between the first metal (E1) and the wireless communication 35 
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circuit (610); 

 a first electrical path (EP1) electrically interconnecting the first metal (E1) 

and the wireless communication circuit (610); 

 a second electrical path (EP15) electrically interconnecting the wireless 

communication circuit (610) and the balun (1901); 5 

 a third electrical path (EP16) electrically interconnecting the wireless 

communication circuit (610) and the balun (1901); 

 a fourth electrical path (EP17) electrically interconnecting the first metal (E1) 

and the second metal (E7) and disposed across the hinge portion (24); and 

 a fifth electrical path (EP18) electrically interconnecting the second metal 10 

(E7) and a ground area (G2) located in the second housing 22, 

 wherein the wireless communication circuit (610) is configured to provide a 

positive voltage to the second electrical path (EP15) and a negative voltage to the third 

electrical path (EP16). 

 15 

【Claim 15】 

 The foldable electronic device of claim 14, further comprising: 

 a phase shifter (2001) disposed in the fourth electrical path (EP17). 


