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Pin Name Description 
A1 GND Ground return 

Bus power 

A2 SSTXp1 SuperSpeed differential pair # 1 , TX , positive 
A3 SSTXN1 SuperSpeed differential pair # 1 , TX , negative 
A4 Vous 

CC1 Configuration channel 
Dp1 USB 2.0 differential pair , position 1 , positive 

A7 Dn1 USB 2.0 differential pair , position 1 , negative 
A8 SBU1 Sideband use ( SBU ) 
A9 VBUS Bus power 
A10 SSRXn2 SuperSpeed differential pair # 4 , RX , negative 
A11 SSRXp2 SuperSpeed differential pair # 4 , RX , positive 
A12 GND Ground return 

Pin Name Description 
B12 GND Ground return 

B11 SSRXp1 SuperSpeed differential pair # 2 , RX , positive 
B10 SSRXn1 SuperSpeed differential pair # 2 , RX , negative 
B9 VBUS Bus power 
B8 SBU2 

B7 Dn2 
Sideband use ( SBU ) 
USB 2.0 differential pair , position 2 , negativela ] 
USB 2.0 differential pair , position 2 , positivele B6 Dp2 [ a ] 

B5 CC2 Configuration channel 
Bus power B4 VBUS 

B3 SSTXn2 SuperSpeed differential pair # 3 , TX , negative 
B2 SSTXp2 SuperSpeed differential pair # 3 , TX , positive 
B1 GND Ground return 

FIG.6B 
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ELECTRONIC DEVICE , AUDIO - PURPOSE 
EXTERNAL ELECTRONIC DEVICE , AND 
METHOD OF RECEIVING SIGNAL BY 

ELECTRONIC DEVICE CONNECTED WITH 
AUDIO - PURPOSE EXTERNAL ELECTRONIC 

DEVICE 

CROSS - REFERENCE TO RELATED 
APPLICATION 

[ 0001 ] This application is based on and claims priority 
under 35 U.S.C. § 119 to Korean Patent Application No. 
10-2019-0045012 , filed on Apr. 17 , 2019 , in the Korean 
Intellectual Property Office , the disclosure of which is 
incorporated by reference herein in its entirety . 

BACKGROUND 

contact at least one antenna pin included in a connector of 
an audio - purpose external electronic device based on the 
connector of the electronic device being connected with the 
connector of the audio - purpose external electronic device 
including an audio codec . 
[ 0009 ] In accordance with various example embodiments , 
an audio - purpose external electronic device comprises : a 
connector , an audio signal unit including an audio codec , 
and an antenna unit including an antenna pad connected to 
an antenna signal line , wherein at least one ground pin 
among a plurality of ground pins included in the connector 
is connected with the antenna pad of the antenna unit to 
configure the at least one ground pin as an antenna pin . 
[ 0010 ] In accordance with various example embodiments , 
a method of receiving an antenna signal by an electronic 
device comprises : based on an audio - purpose external elec 
tronic device being connected to a connector of the elec 
tronic device , and an application corresponding to the audio 
purpose external electronic device running , activating a 
communication circuit configured to receive a frequency 
modulation ( FM ) and / or a digital multimedia broadcasting 
( DMB ) included in the electronic device to connect at least 
two ground pins among a plurality of ground pins included 
in the connector to the communication circuit , and receiving 
the antenna signal from the audio - purpose external elec 
tronic device via at least one ground pin among the at least 
two ground pins . 
[ 0011 ] Other aspects , advantages , and salient features of 
the disclosure will become apparent to those skilled in the art 
from the following detailed description , which , taken in 
conjunction with the annexed drawings , discloses various 
example embodiments of the disclosure . 

Field 

[ 0002 ] The disclosure relates to an electronic device 
capable of receiving antenna signals using an audio - purpose 
external electronic device , the audio - purpose external elec 
tronic device , and a method of receiving antenna signals by 
the electronic device connected with the audio - purpose 
external electronic device . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Description of Related Art 
[ 0003 ] An electronic device includes an earjack ( e.g. , 
3.5phi ) for plugging in an analog earphone . Audio signals 
may be output to the earphone plugged into the earjack of 
the electronic device , or antenna signals may be received 
from the earphone through an antenna signal line included in 
the earphone . 
[ 0004 ] Recent electronic devices have included a USB 
type - C receptacle . An earphone with a USB type - C plug 
may be connected through the USB type - C receptacle to the 
electronic device to receive audio signals . With a USB 
type - C plug , an external electronic device for charging may 
be connected through the USB type - C receptacle to the 
electronic device to receive power . 
[ 0005 ] USB type - C plug - packed earphones lack antenna 
functionality . Thus , although such an earphone connects to 
an electronic device , applications requiring antenna signals , 
such as radio applications or DMB applications , cannot be 
used . 
[ 0006 ] The above information is presented as background 
information only to assist with an understanding of the 
disclosure . No determination has been made , and no asser 
tion is made , as to whether any of the above might be 
applicable as prior art with regard to the disclosure . 

[ 0012 ] The above and other aspects , features and advan 
tages of certain embodiments of the present disclosure will 
be more apparent from the following detailed description , 
taken in conjunction with the accompanying drawings , in 
which : 
[ 0013 ] FIG . 1 is a diagram illustrating an example elec 
tronic device in a network environment according to an 
embodiment ; 
[ 0014 ] FIG . 2 is a diagram illustrating an example elec 
tronic device and an example audio - purpose external elec 
tronic device according to an embodiment ; 
[ 0015 ] FIG . 3 is a block diagram illustrating an example 
configuration of an example connecting unit of an audio 
purpose external electronic device according to an embodi 
ment ; 
[ 0016 ] FIG . 4 is a diagram illustrating an example con 
figuration of an example connecting unit of an audio 
purpose external electronic device according to an embodi 
ment ; 
[ 0017 ] FIG . 5 is a block diagram illustrating an example 
configuration of an example connecting unit of an electronic 
device according to an embodiment ; 
[ 0018 ] FIGS . 6A and 6B are diagrams illustrating an 
example connector structure of an electronic device accord 
ing to an embodiment ; and 
[ 0019 ] FIG . 7 is a flowchart illustrating example opera 
tions for receiving an antenna signal by an electronic device 
according to an embodiment . 

SUMMARY 

[ 0007 ] Embodiments of the disclosure provide an elec 
tronic device capable of receiving antenna signals from an 
audio - purpose external electronic device with a USB type - C 
plug , an audio - purpose external electronic device , and a 
method of receiving antenna signals by an electronic device 
connected with an audio - purpose external electronic device . 
[ 0008 ] In accordance with various example embodiments , 
an electronic device comprises : a connector and a commu 
nication circuit configured to receive a frequency modula 
tion ( FM ) and / or a digital multimedia broadcasting ( DMB ) , 
wherein at least two ground pins among a plurality of ground 
pins included in the connector are set as pins positioned to 
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[ 0020 ] Throughout the drawings , like reference numerals 
will be understood to refer to like parts , components , and 
structures . 

DETAILED DESCRIPTION 

[ 0021 ] FIG . 1 is a block diagram illustrating an electronic 
device 101 in a network environment 100 according to 
various embodiments . Referring to FIG . 1 , the electronic 
device 101 in the network environment 100 may commu 
nicate with an electronic device 102 via a first network 198 
( e.g. , a short - range wireless communication network ) , or an 
electronic device 104 or a server 108 via a second network 
199 ( e.g. , a long - range wireless communication network ) . 
According to an embodiment , the electronic device 101 may 
communicate with the electronic device 104 via the server 
108. According to an embodiment , the electronic device 101 
may include a processor 120 , memory 130 , an input device 
150 , a sound output device 155 , a display device 160 , an 
audio module 170 , a sensor module 176 , an interface 177 , a 
haptic module 179 , a camera module 180 , a power manage 
ment module 188 , a battery 189 , a communication module 
190 , a subscriber identification module ( SIM ) 196 , or an 
antenna module 197. In some embodiments , at least one 
( e.g. , the display device 160 or the camera module 180 ) 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 some embodiments , some of the 
components may be implemented as single integrated cir 
cuitry . For example , the sensor module 176 ( e.g. , a finger 
print sensor , an iris sensor , or an illuminance sensor ) may be 
implemented as embedded in the display device 160 ( e.g. , a 
display ) . 
[ 0022 ] The processor 120 may execute , for example , soft 
ware ( e.g. , a program 140 ) 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 . 
According to an example embodiment , 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 volatile memory 132 , process the command or the data 
stored in the volatile memory 132 , and store resulting data 
in non - volatile memory 134. According to an embodiment , 
the processor 120 may include a main processor 121 ( e.g. , 
a central processing unit ( CPU ) or an application processor 
( AP ) ) , and an auxiliary processor 123 ( e.g. , a graphics 
processing unit ( GPU ) , an image signal processor ( ISP ) , a 
sensor hub processor , or a communication processor ( CP ) ) 
that is operable independently from , or in conjunction with , 
the main processor 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 . 
[ 0023 ] The auxiliary processor 123 may control at least 
some of functions or states related to at least one component 
( e.g. , the display device 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. , sleep ) 
state , or together with the main processor 121 while the main 
processor 121 is in an active state ( e.g. , executing an 

application ) . According to an embodiment , the auxiliary 
processor 123 ( e.g. , an image signal processor or a commu 
nication processor ) may be implemented as part of another 
component ( e.g. , the camera module 180 or the communi 
cation module 190 ) functionally related to the auxiliary 
processor 123 . 
[ 0024 ] 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 or 
the non - volatile memory 134 . 
[ 0025 ] The program 140 may be stored in the memory 130 
as software , and may include , for example , an operating 
system ( OS ) 142 , middleware 144 , or an application 146 . 
[ 0026 ] The input device 150 may receive a command or 
data to be used by other component ( e.g. , the processor 120 ) 
of the electronic device 101 , from the outside ( e.g. , a user ) 
of the electronic device 101. The input device 150 may 
include , for example , a microphone , a mouse , a keyboard , or 
a digital pen ( e.g. , a stylus pen ) . 
[ 0027 ] The sound output device 155 may output sound 
signals to the outside of the electronic device 101. The sound 
output device 155 may include , for example , a speaker or a 
receiver . The speaker may be used for general purposes , 
such as playing multimedia or playing record , and the 
receiver may be used for an incoming calls . According to an 
embodiment , the receiver may be implemented as separate 
from , or as part of the speaker . 
[ 0028 ] The display device 160 may visually provide infor 
mation to the outside ( e.g. , a user ) of the electronic device 
101. The display device 160 may include , for example , a 
display , a hologram device , or a projector and control 
circuitry to control a corresponding one of the display , 
hologram device , and projector . According to an embodi 
ment , the display device 160 may include touch circuitry 
adapted to detect a touch , or sensor circuitry ( e.g. , a pressure 
sensor ) adapted to measure the intensity of force incurred by 
the touch . 
[ 0029 ] The audio module 170 may convert a sound into an 
electrical signal and vice versa . According to an embodi 
ment , the audio module 170 may obtain the sound via the 
input device 150 , or output the sound via the sound output 
device 155 or a headphone of an external electronic device 
( e.g. , an electronic device 102 ) directly ( e.g. , wiredly ) or 
wirelessly coupled with the electronic device 101 . 
( 0030 ] 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 . 
According to an embodiment , the sensor module 176 may 
include , for example , a gesture sensor , a gyro sensor , an 
atmospheric pressure sensor , a magnetic sensor , an accel 
eration sensor , a grip sensor , a proximity sensor , a color 
sensor , an infrared ( IR ) sensor , a biometric sensor , a tem 
perature sensor , a humidity sensor , or an illuminance sensor . 
[ 0031 ] The interface 177 may support one or more speci 
fied protocols to be used for the electronic device 101 to be 
coupled with the external electronic device ( e.g. , the elec 
tronic device 102 ) directly ( e.g. , wiredly ) or wirelessly . 
According to an embodiment , the interface 177 may include , 
for example , a high definition multimedia interface ( HDMI ) , 
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a universal serial bus ( USB ) interface , a secure digital ( SD ) 
card interface , or an audio interface . 
[ 0032 ] A connecting terminal 178 may include a connector 
via which the electronic device 101 may be physically 
connected with the external electronic device ( e.g. , the 
electronic device 102 ) . According to an embodiment , the 
connecting terminal 178 may include , for example , a HDMI 
connector , a USB connector , a SD card connector , or an 
audio connector ( e.g. , a headphone connector ) . 
[ 0033 ] The haptic module 179 may convert an electrical 
signal into a mechanical stimulus ( e.g. , a vibration or 
motion ) or electrical stimulus which may be recognized by 
a user via his tactile sensation or kinesthetic sensation . 
According to an embodiment , the haptic module 179 may 
include , for example , a motor , a piezoelectric element , or an 
electric stimulator . 
[ 0034 ] The camera module 180 may capture a still image 
or moving images . According to an embodiment , the camera 
module 180 may include one or more lenses , image sensors , 
image signal processors , or flashes . 
[ 0035 ] The power management module 188 may manage 
power supplied to the electronic device 101. According to an 
example embodiment , the power management module 388 
may be implemented as at least part of , for example , a power 
management integrated circuit ( PMIC ) . 
[ 0036 ] The battery 189 may supply power to at least one 
component of the electronic device 101. According to an 
embodiment , the battery 189 may include , for example , a 
primary cell which is not rechargeable , a secondary cell 
which is rechargeable , or a fuel cell . 
[ 0037 ] The communication module 190 may support 
establishing a direct ( e.g. , wired ) communication channel or 
a wireless communication channel between the electronic 
device 101 and the external electronic device ( e.g. , the 
electronic device 102 , the electronic device 104 , or the 
server 108 ) and performing communication via the estab 
lished communication channel . The communication module 
190 may include one or more communication processors 
that are operable independently from the processor 120 ( e.g. , 
the application processor ( AP ) ) and supports a direct ( e.g. , 
wired ) communication or a wireless communication . 
According to an embodiment , the communication module 
190 may include a wireless communication module 192 
( e.g. , a cellular communication module , a short - range wire 
less communication module , or a global navigation satellite 
system ( GNSS ) communication module ) or a wired com 
munication module 194 ( e.g. , a local area network ( LAN ) 
communication module or a power line communication 
( PLC ) module ) . A corresponding one of these communica 
tion modules may communicate with the external electronic 
device via the first network 198 ( e.g. , a short - range com 
munication network , such as BluetoothTM , wireless - fidelity 
( Wi - Fi ) direct , or infrared data association ( IrDA ) ) or the 
second network 199 ( e.g. , a long - range communication 
network , such as a cellular network , the Internet , or a 
computer network ( e.g. , LAN or wide area network ( WAN ) ) . 
These various types of communication modules may be 
implemented as a single component ( e.g. , a single chip ) , or 
may be implemented as multi components ( e.g. , multi chips ) 
separate from each other . The wireless communication mod 
ule 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 subscriber identification module 196 . 
[ 0038 ] The antenna module 197 may transmit or receive a 
signal or power to or from the outside ( e.g. , the external 
electronic device ) . According to an embodiment , the antenna 
module may include one antenna including a radiator 
formed of a conductor or conductive pattern formed on a 
substrate ( e.g. , a printed circuit board ( PCB ) ) . According to 
an embodiment , the antenna module 197 may include a 
plurality of antennas . In this case , at least one antenna 
appropriate for a communication scheme used in a commu 
nication network , such as the first network 198 or the second 
network 199 , may be selected from the plurality of antennas 
by , e.g. , the communication module 190. The signal or the 
power may then be transmitted or received between the 
communication module 190 and the external electronic 
device via the selected at least one antenna . According to an 
embodiment , other parts ( e.g. , radio frequency integrated 
circuit ( RFIC ) ) than the radiator may be further formed as 
part of the antenna module 197 . 
[ 0039 ] At least some of the above - described components 
may be coupled mutually and communicate signals ( e.g. , 
commands or data ) therebetween via an inter - peripheral 
communication scheme ( e.g. , a bus , general purpose input 
and output ( GPIO ) , serial peripheral interface ( SPI ) , or 
mobile industry processor interface ( MIPI ) ) . 
[ 0040 ] According to an embodiment , 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 second network 199. Each of the 
electronic devices 102 and 104 may be a device of a same 
type as , or a different type , from the electronic device 101 . 
According to an embodiment , 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 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 
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 com 
puting , or client - server computing technology may be used , 
for example . 
[ 0041 ] FIG . 2 is a diagram 200 illustrating an example 
electronic device and an example audio - purpose external 
electronic device according to an embodiment . 
[ 0042 ] Referring to FIG . 2 , according to an embodiment , 
an electronic device 201 ( e.g. , the electronic device 101 of 
FIG . 1 ) may include a connector ( e.g. , a receptacle ) for 
connection of an external electronic device ( e.g. , an audio 
purpose external electronic device or a charging - purpose 
external electronic device ) . According to an embodiment , 
the electronic device 201 may use at least two ground pins 
of a plurality of ground ( GND ) pins included in the con 
nector of the electronic device as antenna pins or , as origi 
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nally intended , ground pins depending on the kind of the 
external electronic device connected to the connector of the 
electronic device . 
[ 0043 ] According to an embodiment , upon determining 
that the external electronic device connected to the connec 
tor of the electronic device is an audio - purpose external 
electronic device ( e.g. , an earphone antenna ) , the electronic 
device 201 may use at least two of the plurality of ground 
( GND ) pins included in the connector of the electronic 
device as antenna pins . The connector of the electronic 
device may include a USB type - C receptacle . 
[ 0044 ] According to an embodiment , an audio - purpose 
external electronic device 210 may include a main body unit 
211 and a connecting unit 215. According to an embodiment , 
a cable of the main body unit 211 may include a microphone 
signal line , two audio signal lines ( for L signals and R 
signals ) , an antenna signal line , and a ground signal line . 
According to an embodiment , the connecting unit 215 may 
include a connector ( e.g. , a plug ) , an audio signal unit for 
processing audio signals , and an antenna unit for antenna 
functionality . The connecting unit 215 is described in greater 
detail below with reference to FIGS . 3 and 4. The connector 
of the audio - purpose external electronic device may include 
a USB type - C plug . 
[ 0045 ] According to an embodiment , if the audio - purpose 
external electronic device 210 connects to the electronic 
device 201 ( e.g. , the electronic device 101 of FIG . 1 ) , at least 
one of at least two ground pins , which may be used as 
antenna pins , among the plurality of ground pins included in 
the connector ( e.g. , a receptacle ) of the electronic device 201 
contacts the antenna pin of the connector ( e.g. , a plug ) of the 
audio - purpose external electronic device 210 , and the elec 
tronic device 201 may receive antenna signals from the 
audio - purpose external electronic device 210 . 
[ 0046 ] FIG . 3 is a block diagram 300 illustrating an 
example configuration of an example connecting unit of an 
audio - purpose external electronic device according to an 
embodiment . 
[ 0047 ] Referring to FIG . 3 , a connecting unit 301 ( e.g. , the 
connecting unit 215 of FIG . 2 ) of an audio - purpose external 
electronic device ( e.g. , the audio - purpose external electronic 
device 210 of FIG . 2 ) may include a connector 310 , an audio 
signal unit ( e.g. , including an audio codec ) 330 , and an 
antenna unit ( e.g. , including an antenna pad ) 350 . 
[ 0048 ] According to an embodiment , the connector 310 
may include a plurality of pins , and at least one of a plurality 
of ground ( GND ) pins among the plurality of pins may be set 
and used as an antenna pin . 
[ 0049 ] According to an embodiment , one of a plurality of 
power supply pins ( e.g. , a VBUS pin ) included in the 
connector 310 may be used to supply power to the audio 
signal unit 330 , preventing and / or reducing application of 
power noise from the audio signal unit 330 to the antenna 
unit 350 . 
[ 0050 ] According to an embodiment , among a plurality of 
USB signal transmission / reception pins ( e.g. , two D + pins 
and two D - pins ) included in the connector 310 , two USB 
signal transmission / reception pins ( e.g. , one D + pin and one 
D- pin ) may be used to transmit / receive USB signals 
between the audio signal unit 330 and an electronic device 
( e.g. , the electronic device 101 of FIG . 1 or the electronic 
device 201 of FIG . 2 ) connected with the audio - purpose 
external electronic device ( e.g. , the audio - purpose external 
electronic device 210 of FIG . 2 ) , thereby preventing and / or 

reducing application of USB noise , which may be caused 
upon transmission / reception of USB signals , from the audio 
signal unit 330 to the antenna unit 350 . 
[ 0051 ] According to an embodiment , the audio signal unit 
330 may include a plurality of signal pads connected with a 
plurality of signal lines and a codec . 
[ 0052 ] According to an embodiment , the codec may con 
vert audio analog signals , which are received from the 
electronic device ( e.g. , the electronic device 101 of FIG . 1 
or the electronic device 201 of FIG . 2 ) connected with the 
audio - purpose external electronic device ( e.g. , the audio 
purpose external electronic device of FIG . 2 ) , into digital 
signals or convert audio digital signals to analog signals . 
[ 0053 ] According to an embodiment , the codec may 
receive power via one of the plurality of power supply pins 
( e.g. , the VBUS pin ) included in the connector 310 . 
[ 0054 ] According to an embodiment , the codec may use , 
among a plurality of USB signal transmission / reception pins 
( e.g. , two D + pins and two D- pins ) included in the 
connector 310 , two USB signal transmission / reception pins 
( e.g. , one D + pin and one D - pin ) to transmit / receive USB 
signals to / from an electronic device ( e.g. , the electronic 
device 101 of FIG . 1 or the electronic device 201 of FIG . 2 ) 
connected with the audio - purpose external electronic device 
( e.g. , the audio - purpose external electronic device of FIG . 
2 ) . According to an embodiment , the plurality of signal pads 
may be individually connected to the microphone signal 
line , two audio signal lines ( e.g. , the L signal line or R signal 
line ) , and ground signal line included in the cable of the 
main body unit ( e.g. , the main body unit 211 of FIG . 2 ) of 
the audio - purpose external electronic device ( e.g. , the audio 
purpose external electronic device 210 of FIG . 2 ) . 
[ 0055 ] According to an embodiment , the antenna unit 350 
may include an antenna pad connected with the antenna 
signal line among the plurality of signal lines included in the 
cable of the main body unit of the audio - purpose external 
electronic device ( e.g. , the audio - purpose external electronic 
device 210 of FIG . 2 ) , and the antenna pad may be con 
nected with at least one ground pin , which is set as an 
antenna pin , among the plurality of ground pins of the 
connector 310 . 
[ 0056 ] FIG . 4 is a diagram 400 illustrating an example 
configuration of a connecting unit of an audio - purpose 
external electronic device according to an embodiment . 
[ 0057 ] Referring to FIG . 4 , a connecting unit ( e.g. , the 
connecting unit 215 of FIG . 2 or the connecting unit 301 of 
FIG . 3 ) of an audio - purpose external electronic device ( e.g. , 
the audio - purpose external electronic device 210 of FIG . 2 ) 
may include a connector 410 ( e.g. , the connector 310 of FIG . 
3 ) , an audio gnal unit 430 ( e.g. , the audio signal unit 330 
of FIG . 3 ) , and an antenna unit 450 ( e.g. , the antenna unit 
350 of FIG . 3 ) . 
[ 0058 ] According to an embodiment , the connector 410 
may include a plurality of pins , and at least one 415 of a 
plurality of ground ( GND ) pins ( not shown ) for functioning 
as ground , among the plurality of pins may be set as an 
antenna pin 
[ 0059 ] According to an embodiment , the connector 410 
may include a USB type - C plug . At least one ground pin 415 
of the plurality of ground pins positioned outermost in the 
connector 410 , which may minimize and / or reduce noise 
interference due to transmission / reception of USB signals or 
power supply , among the plurality of pins included in the 
USB type - C plug , may be set as an antenna pin . 



US 2020/0333998 A1 Oct. 22 , 2020 
5 

[ 0060 ] According to an embodiment , one 413 of the 
plurality of VBUS pins ( not shown ) included in the con 
nector 410 may be used to supply power to the audio codec 
431 of the audio signal unit 430 , one 411a of the plurality of 
D + pins ( not shown ) and one 411b of the plurality of D - pins 
( not shown ) included in the connector 410 may be used to 
transmit / receive USB signals , thereby preventing noise gen 
erated from the audio signal unit 430 from being applied to 
the antenna unit 450 . 
[ 0061 ] According to an embodiment , the audio signal unit 
430 ( e.g. , the audio signal unit 330 of FIG . 3 ) may include 
a codec 431 for converting audio signals and a plurality of 
signal pads 433 connected with a plurality of signal lines . 
According to an embodiment , the codec 431 may be con 
nected to one 413 of the plurality of VBUS pins ( not shown ) 
included in the connector 410 to receive power . 
[ 0062 ] According to an embodiment , the codec 431 may 
be connected to one 411a of the plurality of D + pins ( not 
shown ) and one 411b of the plurality of D - pins ( not shown ) 
included in the connector 410 , transmitting / receiving USB 
signals . 
[ 0063 ] According to an embodiment , the codec 431 may 
be connected with the plurality of signal pads 433. Accord 
ing to an embodiment , the plurality of signal pads 433 may 
include , for example , a microphone pad ( MIC ) 433a , two 
audio signal pads ( L ) 433b and ( R ) 433c , and a ground pad 
433d connected with the microphone signal line , two audio 
signal lines ( e.g. , L signal or R signal ) , and ground signal 
line , respectively , included in the cable of the main body unit 
( e.g. , the main body unit 211 of FIG . 2 ) of the audio - purpose 
external electronic device ( e.g. , the audio - purpose external 
electronic device 210 of FIG . 2 ) . 
[ 0064 ] According to an embodiment , beads 435a , 435b , 
and 435c may be individually added to the lines connecting 
the codec 431 to the microphone pad ( MIC ) 433a and the 
two audio signal pads ( L ) 433b and ( R ) 433c among the 
plurality of signal pads 433 , removing and / or reducing noise 
that may be caused from the microphone pad ( MIC ) 433a 
and the two audio signal pads ( L ) 433b and ( R ) 433c . 
[ 0065 ] According to an embodiment , the antenna 450 
( e.g. , the antenna unit 430 of FIG . 3 ) may include an antenna 
pad 451 connected with the antenna signal line included in 
the cable of the main body unit ( e.g. , the main body unit 211 
of FIG . 2 ) of the audio - purpose external electronic device 
( e.g. , the audio - purpose external electronic device 210 of 
FIG . 2 ) . 
[ 0066 ] According to an embodiment , the antenna pad 451 
may be connected with at least one ground pin 415 set as 
antenna pin among the plurality of ground ( GND ) pins 
included in the connector 410 . 
[ 0067 ] According to an embodiment , the audio signal unit 
430 and the antenna unit 450 may be included on a printed 
circuit board 420 configured of a plurality of conductive 
layers , and some conductive layer 460 between the audio 
signal unit 430 and the antenna unit 450 may be removed to 
separate the audio signal unit 430 from the antenna unit 450 . 
Separation of the audio signal unit 430 and the antenna unit 
450 from each other may prevent application of noise from 
the audio signal unit 430 to the antenna unit 450. FIG . 5 is 
a block diagram 500 illustrating an example configuration of 
an example electronic device according to an embodiment . 
[ 0068 ] Referring to FIG . 5 , an electronic device 501 ( e.g. , 
the electronic device 101 of FIG . 1 or the electronic device 
201 of FIG . 2 ) may include a processor ( e.g. , including 

processing circuitry ) 520 ( e.g. , the processor 120 of FIG . 1 ) , 
a codec 530 , a communication circuit configured to receive 
a frequency modulation ( FM ) and / or a digital multimedia 
broadcasting ( DMB ) 540 , and a connector 550 . 
[ 0069 ] According to an embodiment , upon determining 
that an audio - purpose external electronic device ( e.g. , the 
audio - purpose external electronic device 210 of FIG . 2 ) 
connects to the connector 550 , the processor 520 may 
perform control to use at least two of a plurality of ground 
( GND ) pins included in the connector 550 as pins for 
receiving antenna signals . According to an embodiment , the 
processor 520 may include various processing circuitry and 
determines whether an external electronic device connects to 
the connector 550 and , upon determining that an external 
electronic device connects to the connector 550 , the proces 
sor 520 may determine the kind of the external electronic 
device . Upon determining that the external electronic device 
connected to the connector 550 is an audio - purpose external 
electronic device ( e.g. , the audio - purpose external electronic 
device 210 of FIG . 2 ) , the processor 520 may determine to 
execute an application corresponding to the audio - purpose 
external electronic device . Upon determining to execute the application corresponding to the audio - purpose external 
electronic device , the processor 520 may activate the com 
munication circuit 540 and connect at least two of the 
plurality of ground ( GND ) pins included in the connector 
550 to the communication circuit 540 so that the two ground 
pins are used as pins for receiving antenna signals . For 
example , upon receiving a resistance indicating the audio 
purpose external electronic device via an identification pin 
( e.g. , a CC pin ) included in the connector 550 , the processor 
520 may determine that the external electronic device con 
nected with the connector 550 is the audio - purpose external 
electronic device . 
[ 0070 ] According to an embodiment , upon determining 
that the external electronic device connected to the connec 
tor 550 is another kind of external electronic device , e.g. , a 
charging - purpose external electronic device , the plurality of 
ground ( GND ) pins included in the connector 550 may be 
used for grounding purposes as originally intended because 
the charging - purpose external electronic device supplies 
direct current ( DC ) frequency power . For example , upon 
receiving a voltage through the power supply pin ( e.g. , the 
VBUS pin ) included in the connector 550 or a resistance 
indicating the charging - purpose external electronic device 
through the identification pin ( e.g. , the CC pin ) , the proces 
sor 520 may determine that the external electronic device 
connected to the connector 550 is the audio - purpose external 
electronic device . According to an embodiment , the proces 
sor 520 may control the codec 530 to convert the audio 
signal and transmit the converted audio signal to the audio 
purpose external electronic device ( e.g. , the audio - purpose 
external electronic device 210 of FIG . 2 ) connected with the 
connector 550 . 
[ 0071 ] According to an embodiment , the processor 520 
may receive the signal , which is received from the audio 
purpose external electronic device ( e.g. , the audio - purpose 
external electronic device 210 of FIG . 2 ) connected with the 
connector 550 through the antenna , using the communica 
tion circuit 540 . 
[ 0072 ] According to an embodiment , the codec 530 may 
convert audio analog signals into digital signals or audio 
digital signals into analog signals and may transmit the 
converted audio signal to the audio - purpose external elec 
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tronic device ( e.g. , the audio - purpose external electronic 
device 210 of FIG . 2 ) connected with the connector 550 . 
[ 0073 ] According to an embodiment , the communication 
circuit 540 may receive the signal ( e.g. , a frequency modu 
lation ( FM ) signal ) , which is received from the audio 
purpose external electronic device ( e.g. , the audio - purpose 
external electronic device 210 of FIG . 2 ) connected with the 
connector 550 through the antenna . 
[ 0074 ] According to an embodiment , the communication 
circuit 540 may be connected with at least two ground pins 
551a and 551b among the plurality of ground ( GND ) pins 
included in the connector 550 and may receive the signal 
received through the antenna from at least one ground pin 
551a or 551b , contacting at least one antenna pin of the 
connector of the audio - purpose external electronic device 
( e.g. , the audio - purpose external electronic device 210 of 
FIG . 2 ) , among the at least two ground pins 551a and 551b . 
[ 0075 ] According to an embodiment , the connector 550 
may include a plurality of ground ( GND ) pins . If the 
audio - purpose external electronic device ( e.g. , the audio 
purpose external electronic device 210 of FIG . 2 ) connects 
to the connector 550 , at least two ground pins 551a and 5515 
among the plurality of ground ( GND ) pins may be used as 
antenna pins for receiving antenna signals . 
[ 0076 ] According to an embodiment , at least two ground 
pins 551a and 551b among the plurality of ground ( GND ) 
pins included in the connector 550 may be connected to the 
ground GND of the electronic device 501 via inductors , and 
the at least two ground pins 551a and 551b may be used as 
antenna pins and pins connected with the ground GND of the 
electronic device 501. For example , in the DC frequency 
band , the impedance of the inductors is low , so that the 
ground pins 551a and 5515 may be electrically connected 
with the ground GND of the electronic device 501 and , in the 
FM or DMB frequency band , the impedance of the inductors 
is high , so that they may be electrically connected to the 
communication circuit 540 . 
[ 0077 ] According to an embodiment , the processor 520 
may selectively connect at least two ground pins among the 
plurality of ground ( GND ) pins included in the connector 
550 to the communication circuit 540 or the ground GND of 
the electronic device using a switch ( not shown ) included in 
the electronic device . 
[ 0078 ] According to an embodiment , at least two ground 
pins 551a and 551b among the plurality of ground ( GND ) 
pins are connected to the communication circuit 540 . 
[ 0079 ] According to an embodiment , if an external elec 
tronic device ( e.g. , a charging - purpose external electronic 
device ) other than the audio - purpose external electronic 
device connects to the connector 550 , the plurality of ground 
( GND ) pins may function as grounds as originally intended 
because the other external electronic device ( e.g. , a charg 
ing - purpose external electronic device ) supplies DC fre 
quency - band power . 
[ 0080 ] According to an embodiment , at least two ground 
pins 551a and 5516 for receiving antenna signals among the 
plurality of ground ( GND ) pins included in the connector 
550 may be set as pins positioned to be able to contact at 
least one antenna pin ( e.g. , the ground pin 415 of FIG . 3 ) 
included in the connector of an audio - purpose external 
electronic device ( e.g. , the audio - purpose external electronic 
device 210 of FIG . 2 ) when the connector 550 of the 

electronic device 501 connects with the audio - purpose exter 
nal electronic device ( e.g. , the audio - purpose external elec 
tronic device 210 of FIG . 2 ) . 
[ 0081 ] According to an embodiment , the connector 550 
may include a USB type - C receptacle . The structure of the 
connector is described in greater detail below with reference 
to FIGS . 6A and 6B . 
[ 0082 ] FIGS . 61 and 6B are diagrams illustrating an 
example connector structure of an example electronic device 
according to an embodiment . FIGS . 6A and 6B illustrate the 
structure of a USB type - C connector . 
[ 0083 ] Referring to FIGS . 6A and 6B , the connector 550 
may include GND pins A1 , A12 , B1 , and B12 , TX + / TX 
pins A2 , A3 , B2 , and B3 , VBUS pins A4 , A9 , B4 , and B9 , 
CC pins A5 and B5 , D + / D - pins A6 , A7 , B6 , and B7 , SBU 
pins A8 and B8 , and RX + / RX- pins A10 , A11 , B10 , and 
B11 . 
[ 0084 ] The TX + / TX - pins A2 , A3 , B2 , and B3 are pins for 
a SuperSpeed data bus capable of quick transmission , the 
VBUS pins A4 , AI , B4 , and B9 are pins for USB cable 
power charging , and the CC pins A5 and B5 are identifica 
tion pins . The D + / D - pins A6 , A7 , B6 , and B7 are pins for 
different , bi - lateral USB signals , the SBU pins A8 and B8 
are extra pins available for various purposes ( such as for 
audio signals or display signals ) , and the RX + / RX- pins 
A10 , A11 , B10 , and B11 are pins for a SuperSpeed data bus 
capable of quick reception . 
[ 0085 ] According to an embodiment , in the structure of 
the USB type - C connector 550 , at least two GND pins 
among the plurality of GND pins A1 , A12 , B1 , and B12 
positioned outermost in the arrangement of the pins may be 
used as pins for receiving antenna signals , thereby minimiz 
ing and / or reducing noise interference . If the electronic 
device does not support SuperSpeed , the TX + / TX - pins A2 , 
A3 , B2 , and B3 and the RX + / RX - pins A10 , A11 , B10 , and 
B11 are not used . Thus , at least two GND pins among the 
plurality of GND pins A1 , A12 , B1 , and B12 disposed 
relatively far away ( e.g. , at least two pins apart from ) the 
D + / D - pins A6 , A7 , B6 , and B7 for bi - lateral USB signals 
and / or the VBUS pins A4 , A9 , B4 , and B9 are used as pins 
for receiving antenna signals , thereby minimizing noise 
interference . 
[ 0086 ] According to an embodiment , at least two GND 
pins among the plurality of GND pins A1 , A12 , B1 , and B12 
may be connected through inductors to the GND pins of the 
electronic device ( e.g. , the electronic device 501 of FIG . 5 ) , 
so that the at least two GND pins may be used as a GND pin 
as originally intended and an antenna pin . 
[ 0087 ] According to an embodiment , as the USB type - C 
connector ( e.g. , the connector 310 of FIG . 3 or the connector 
401 of FIG . 4 ) of the audio - purpose external electronic 
device ( e.g. , the audio - purpose external electronic device 
210 of FIG . 2 ) may be inserted and connected to the 
connector 550 of the electronic device ( e.g. , the electronic 
device 201 of FIG . 2 or the electronic device 501 of FIG . 5 ) 
regardless of the direction of insertion , a pair of GND pins , 
one at the top and the other at the bottom in the connector 
550 , among the plurality of GND pins A1 , A12 , B1 , and 
B12 , may be used as pins for receiving antenna signals . For 
example , among the plurality of GND pins A1 , A12 , B1 , and 
B12 , the A1 GND pin and the B1 GND pin , or the A12 GND 
pin and the B12 GND pin , may be used as pins for receiving 
antenna signals . 
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[ 0088 ] According to an example embodiment , an elec 
tronic device ( e.g. , the electronic device 101 of FIG . 1 , the 
electronic device 201 of FIG . 2 , or the electronic device 501 
of FIG . 5 ) comprises a connector ( e.g. , the connector 550 of 
FIG . 5 ) and a communication circuit configured to receive a 
frequency modulation ( FM ) and / or a digital multimedia 
broadcasting ( DMB ) ( e.g . , the communication circuit 540 of 
FIG . 5 ) , wherein at least two ground pins ( e.g. , A1 and B1 
or A12 and B12 of FIGS . 6A and 6B ) among a plurality of 
ground pins ( e.g. , A1 , A12 , B1 , and B12 of FIGS . 6A and 
6B ) included in the connector are set as pins positioned to 
contact at least one antenna pin ( e.g. , the ground pin 415 of 
FIG . 4 ) included in a connector of an audio - purpose external 
electronic device when the connector of the electronic 
device connects with the connector of the audio - purpose 
external electronic device ( e.g. , the audio - purpose external 
electronic device 210 of FIG . 2 ) including an audio codec 
( e.g. , the codec 431 of FIG . 4 ) . 
[ 0089 ] According to an example embodiment , the at least 
two ground pins among the plurality of ground pins posi 
tioned outermost in the connector may be configured to be 
used as pins for antenna signal reception . 
[ 0090 ] According to an example embodiment , the at least 
two ground pins among the plurality of ground pins disposed 
at least two pins apart from a plurality of signal transmis 
sion / reception pins ( A6 , A7 , B6 , and B7 ) and / or a plurality 
of power supply pins ( e.g. , A4 , A9 , B4 , and B9 of FIGS . 6A 
and 6B ) among the plurality of pins included in the con 
nector may be configured to be used as pins for antenna 
signal reception . 
[ 0091 ] According to an example embodiment , the at least 
two ground pins among the plurality of ground pins may be 
configured to include at least one ground pin among a 
plurality of ground pins arranged at a top and at least one 
ground pin among a plurality of ground pins arranged at a 
bottom , among the plurality of pins of the connector . 
[ 0092 ] According to an example embodiment , the at least 
two ground pins among the plurality of ground pins may be 
connected with a ground pin of the electronic device via an 
inductor to allow the at least two ground pins to be used as 
pins for antenna signal reception and pins for grounding . 
[ 0093 ] According to an example embodiment , the elec 
tronic device may further comprise a processor ( e.g. , the 
processor 120 of FIG . 1 or the processor 520 of FIG . 5 ) . 
When the audio - purpose external electronic device connects 
to the connector , and an application corresponding to the 
audio - purpose external electronic device runs , the processor 
may be configured to activate the communication circuit to 
connect the at least two ground pins ( e.g. , A1 and B1 or A12 
and B12 of FIGS . 6A and 6B ) among the plurality of ground 
pins ( e.g. , the plurality of ground pins A1 , A12 , B1 , and B12 
of FIGS . 6A and 6B ) included in the connector to the 
communication circuit and to receive an antenna signal from 
the audio - purpose external electronic device via at least one 
ground pin among the at least two ground pins . 
[ 0094 ] According to an example embodiment , the proces 
sor may be configured to determine whether an external 
electronic device connects to the connector , when the exter 
nal electronic device connects to the connector , determine a 
kind of the external electronic device , and when the kind of 
the external electronic device is the audio - purpose external 
electronic device , determine that the at least two ground pins 
are pins for antenna signal reception . 

[ 0095 ] According to an example embodiment , unless the 
kind of the external electronic device is the audio - purpose 
external electronic device , the processor may be configured 
to use the plurality of ground pins for grounding . 
[ 0096 ] According to an example embodiment , the connec 
tor may include a USB type - C receptacle . 
[ 0097 ] According to an example embodiment , an audio 
purpose external electronic device ( e.g. , the audio - purpose 
external electronic device 210 of FIG . 2 ) comprises a 
connector ( e.g. , the connector 310 of FIG . 3 or the connector 
410 of FIG . 4 ) , an audio signal unit ( e.g. , the audio signal 
unit 330 of FIG . 3 or the audio signal unit 430 of FIG . 4 ) 
including an audio codec , and an antenna unit ( e.g. , the 
antenna unit 350 of FIG . 3 or the antenna unit 450 of FIG . 
4 ) including an antenna pad connected with an antenna 
signal line , wherein at least one ground pin ( e.g. , the ground 
pin 415 of FIG . 4 ) among a plurality of ground pins included 
in the connector is connected with the antenna pad ( e.g. , the 
antenna pad 451 of FIG . 4 ) of the antenna unit to allow the 
at least one ground pin to be used as an antenna pin . 
[ 0098 ] According to an example embodiment , the audio 
codec of the audio signal unit may be connected with one of 
a plurality of power supply pins included in the connector to 
receive power . 
[ 0099 ] According to an example embodiment , the audio 
codec of the audio signal unit may be connected with two of 
a plurality of signal transmission / reception pins included in 
the connector to transmit / receive data . 
[ 0100 ] According to an example embodiment , the audio 
signal unit may be separated from a conductive area of the 
antenna unit . According to an embodiment , the antenna 
signal line may be configured to be included in a cable of the 
audio - purpose external electronic device . 
[ 0101 ] According to an example embodiment , the connec 
tor may include a USB type - C plug . 
[ 0102 ] FIG . 7 is a flowchart 700 illustrating example 
operations for receiving an antenna signal by an electronic 
device according to an embodiment . The operations for 
receiving an antenna signal may include operations 701 , 
703 , 705 , 707 , 709 and 707. The operations for receiving an 
antenna signal may be performed by an electronic device 
( e.g. , the electronic device 101 of FIG . 1 , at least one 
processor ( e.g. , the processor 120 of FIG . 1 ) of the electronic 
device , the electronic device 501 of FIG . 5 , or the processor 
( e.g. , the processor 520 of FIG . 5 ) of the electronic device ) . 
According to an embodiment , at least one of operations 701 
to 707 may be omitted or changed in order or may add other 
operations . 
[ 0103 ] Referring to FIG . 7 , in operation 701 , the electronic 
device may determine whether an external electronic device 
connects . According to an embodiment , if the resistance 
when an external electronic device connects to the connector 
( e.g. , the connector 550 of FIG . 5 ) of the electronic device 
indicates an audio - purpose external electronic device ( e.g. , 
the audio - purpose external electronic device 210 of FIG . 2 ) , 
the electronic device may determine that the audio - purpose 
external electronic device connects to the connector ( e.g. , 
the connector 550 of FIG . 5 ) . According to an embodiment , 
if receiving a voltage via the VBUS pin of the connector 
when the external electronic device connects to the connec 
tor ( e.g. , the connector 550 of FIG . 5 ) , the electronic device 
may determine that a charging - purpose external electronic 
device connects to the connector . 
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[ 0104 ] If the electronic device determines that an audio 
purpose external electronic device ( e.g. , the audio - purpose 
external electronic device 210 of FIG . 2 ) connects to the 
connector ( e.g. , the connector 550 of FIG . 5 ) of the elec 
tronic device and determines to execute an application 
corresponding to the audio - purpose external electronic 
device in operation 703 , the electronic device , in operation 
705 , may activate a communication circuit configured to 
receive a frequency modulation ( FM ) and / or a digital mul 
timedia broadcasting ( DMB ) ( e.g. , the communication cir 
cuit 540 of FIG . 5 ) of the electronic device and connect at 
least two ground pins ( e.g. , A1 and B1 or A12 and B12 of 
FIGS . 6A and 6B ) among the plurality of ground ( GND ) 
pins ( e.g. , the plurality of GND pins A1 , A12 , B1 , and B12 
of FIGS . 6A and 6B ) included in the connector to the 
FM / DMB receiving unit . 
[ 0105 ] In operation 707 , the electronic device may receive 
the antenna signal , from audio - purpose external electronic 
device via at least one pin among at least two ground pins 
( e.g. , A1 and B1 or A12 and B12 of FIGS . 6A and 6B ) , to 
the communication circuit ( e.g. , the communication circuit 
540 of FIG . 5 ) . According to an embodiment , the antenna 
signal received via at least one ground pin , contacting the 
antenna pin included in the connector of the audio - purpose 
external electronic device connected to the connector of the 
electronic device , among the at least two ground pins ( e.g. , 
A1 and B1 or A12 and B12 of FIGS . 6A and 6B ) may be 
output to the communication circuit ( e.g. , the communica 
tion circuit 540 of FIG . 5 ) . According to an embodiment , the 
electronic device may selectively connect at least two 
ground pins ( e.g. , A1 and B1 or A12 and B12 of FIGS . 6A 
and 6B ) among the plurality of ground pins to the commu 
nication circuit ( e.g. , the communication circuit 540 of FIG . 
5 ) using a switch ( not shown ) included in the electronic 
device . 
[ 0106 ] Upon determining that an external electronic 
device ( e.g. , a charging - purpose external electronic device ) 
other than the audio - purpose external electronic device ( e.g. , 
the audio - purpose external electronic device 210 of FIG . 2 ) 
connects to the connector ( e.g. , the connector 550 of FIG . 5 ) 
of the electronic device in operation 703 , the electronic 
device may use the plurality of ground ( GND ) pins ( e.g. , the 
plurality of ground pins A1 , A12 , B1 , and B12 of FIGS . 6A 
and 6B ) included in the connector as ground pins as origi 
nally intended in operation 709. According to an embodi 
ment , the electronic device may selectively connect at least 
two ground pins ( e.g. , A1 and B1 or A12 and B12 of FIGS . 
6A and 6B ) among the plurality of ground pins to the ground 
pin of the electronic device using a switch ( not shown ) 
included in the electronic device . 
[ 0107 ] According to an example embodiment , a method of 
receiving an antenna signal by an electronic device ( e.g. , the 
electronic device 101 of FIG . 1 , the electronic device 201 of 
FIG . 2 , or the electronic device 501 of FIG . 5 ) comprises , 
when an audio - purpose external electronic device connects 
to a connector of the electronic device , and an application 
corresponding to the audio - purpose external electronic 
device runs , activating a communication circuit configured 
to receive a frequency modulation ( FM ) and / or a digital 
multimedia broadcasting ( DMB ) ( e.g. , the communication 
circuit 540 of FIG . 5 ) included in the electronic device to 
connect at least two ground pins ( e.g. , A1 and B1 or A12 and 
B12 of FIGS . 6A and 6B ) among a plurality of ground pins 
( e.g. , the plurality of ground pins A1 , A12 , B1 , and B12 of 

FIGS . 6A and 6B ) included in the connector to the commu 
nication circuit and receiving the antenna signal from the 
audio - purpose external electronic device ( e.g. , the audio 
purpose external electronic device 210 of FIG . 2 ) via at least 
one ground pin among the at least two ground pins . 
[ 0108 ] According to an example embodiment , the at least 
two ground pins among the plurality of ground pins may be 
pins positioned to be able to contact at least one antenna pin 
included in a connector of the audio - purpose external elec 
tronic device when the connector of the electronic device 
connects with the connector of the audio - purpose external 
electronic device . 
[ 0109 ] According to an example embodiment , the at least 
one antenna pin included in the connector of the audio 
purpose external electronic device may be at least one 
ground pin connected with an antenna signal line among a 
plurality of ground pins included in the connector of the 
audio - purpose external electronic device . 
[ 0110 ] According to an example embodiment , connecting 
to the communication circuit may include determining 
whether an external electronic device connects to the con 
nector , determining a kind of the external electronic device 
when the external electronic device connects to the connec 
tor , and when the kind of the external electronic device is the 
audio - purpose external electronic device , connecting the at 
least two ground pins among the plurality of ground pins to 
the FM / DMB receiving unit . 
[ 0111 ] According to an example embodiment , the method 
may further comprise , unless the kind of the external elec 
tronic device is the audio - purpose external electronic device , 
using the plurality of ground pins for grounding purposes . 
[ 0112 ] The electronic device according to various embodi 
ments may be one of various types of electronic devices . The 
electronic devices may include , for example , a portable 
communication device ( e.g. , a smart phone ) , a computer 
device , a portable multimedia device , a portable medical 
device , a camera , a wearable device , a home appliance , etc. 
According to an embodiment of the disclosure , the elec 
tronic devices are not limited to those described above . 
[ 0113 ] It should be appreciated that various embodiments 
of the disclosure and the terms used therein are not intended 
to limit the technological features set forth herein to par 
ticular embodiments and include various changes , equiva 
lents , or replacements for a corresponding embodiment . 
With regard to the description of the drawings , similar 
reference numerals may be used to refer to similar or related 
elements . It is to be understood that a singular form of a 
noun corresponding to an item may include one or more of 
the things , unless the relevant context clearly indicates 
otherwise . As used herein , each of such phrases as “ A or B , ” 
" at least one of A and B , " " at least one of A or B , " " A , B , 
or C , " " at least one of A , B , and C , " and " at least one of A , 
B , or C , ” may include all possible combinations of the items 
enumerated together in a corresponding one of the phrases . 
As used herein , such terms as “ 1st ” and “ 2nd , ” or “ first ” and 
“ second ” may be used to simply distinguish a corresponding 
component from another , and does not limit the components 
in other aspect ( e.g. , importance or order ) . It is to be 
understood that if an element ( e.g. , a first element ) is 
referred to , with or without the term " operatively ” or “ com 
municatively ” , as “ coupled with , ” “ coupled to , " " connected 
with , ” or “ connected to ” another element ( e.g. , a second 
element ) , the element may be coupled with the other element 
directly ( e.g. , wiredly ) , wirelessly , or via a third element . As 
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used herein , the term “ module ” may include a unit imple 
mented in hardware , software , or firmware , or any combi 
nation thereof , and may interchangeably be used with other 
terms , for example , “ logic , ” “ logic block , ” “ part , ” or “ cir 
cuitry ” . A module may be a single integral component , or a 
minimum unit or part thereof , adapted to perform one or 
more functions . For example , according to an embodiment , 
the module may be implemented in a form of an application 
specific integrated circuit ( ASIC ) . 
[ 0114 ] 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. , internal memory 136 or 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 
one of the one or more instructions stored in the storage 
medium , and execute it , with or without using one or more 
other components under the control of the processor . This 
allows the machine to be operated to perform at least one 
function according to the at least one instruction invoked . 
The one or more instructions may include a code generated 
by a complier or a code executable by an interpreter . The 
machine - readable storage medium may be provided in the 
form of a non - transitory storage medium . Wherein , the 
“ non - transitory ” storage medium is a tangible device , and 
may 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 . 
[ 0115 ] According to an embodiment , a method according 
to various embodiments of the disclosure may be included 
and provided in a computer program product . The computer 
program products may be traded as commodities between 
sellers and buyers . 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 ) online via 
an application store ( e.g. , Play StoreTM ) , or between two user 
devices ( e.g. , smart phones ) directly . If distributed online , at 
least part of the computer program product may be tempo 
rarily generated or at least temporarily stored in the 
machine - readable storage medium , such as memory of the 
manufacturer's server , a server of the application store , or a 
relay server . 
[ 0116 ] According to various embodiments , each compo 
nent ( e.g. , a module or a program ) of the above - described 
components may include a single entity or multiple entities . 
According to various embodiments , one or more of the 
above - described components may be omitted , or one or 
more other components may be added . Alternatively or 
additionally , a plurality of components ( e.g. , modules or 
programs ) may be integrated into a single component . In 
such a case , according to various embodiments , the inte 
grated component may still perform one or more functions 
of each of the plurality of components in the same or similar 
manner as they are performed by a corresponding one of the 
plurality of components before the integration . According to 
various embodiments , operations performed by the module , 
the program , or another component may be carried out 
sequentially , in parallel , repeatedly , or heuristically , or one 
or more of the operations may be executed in a different 
order or omitted , or one or more other operations may be 
added . 

[ 0117 ] According to an example embodiment of the dis 
closure , there is provided a non - transitory computer read 
able storage medium storing instructions configured to be 
executed by at least one processor to enable the processor to 
perform at least one operation that may include , when an 
audio - purpose external electronic device connects to a con 
nector of the electronic device , and an application corre 
sponding to the audio - purpose external electronic device 
runs , activating an communication circuit included in the 
electronic device to connect at least two ground pins among 
a plurality of ground pins included in the connector to the 
communication circuit and receiving the antenna signal from 
the audio - purpose external electronic device via at least one 
ground pin among the at least two ground pins . 
[ 0118 ] As is apparent from the foregoing description , 
according to various example embodiments , the electronic 
device may make use of both audio functionality and 
antenna functionality via connection with an audio - purpose 
external electronic device with a USB type - C plug , only 
with the USB type - C receptacle , but without the need for an 
earjack ( e.g. , 3.5phi ) for connection of an analog earphone . 
[ 0119 ] The disclosure has been illustrated and described 
with reference to various example embodiments . One of 
ordinary skill in the art will understand that the various 
example embodiments are intended to be illustrative , not 
limiting . It should be appreciated by one of ordinary skill in 
the art that various changes in form or detail may be made 
without departing from the true spirit and full scope of the 
disclosure , including the following claims . 
What is claimed is : 
1. An electronic device , comprising : 
a connector ; and 
a communication circuit configured to receive a frequency 

modulation ( FM ) and / or a digital multimedia broad 
casting ( DMB ) , 

wherein at least two ground pins among a plurality of 
ground pins included in the connector are set as pins 
positioned to contact at least one antenna pin included 
in a connector of an audio - purpose external electronic 
device based on the connector of the electronic device 
being connected with the connector of the audio 
purpose external electronic device including an audio 
codec . 

2. The electronic device of claim 1 , wherein at least two 
ground pins among the plurality of ground pins positioned 
outermost in the connector are configured to be used as pins 
for antenna signal reception . 

3. The electronic device of claim 1 , wherein at least two 
ground pins among the plurality of ground pins disposed at 
least two pins apart from a plurality of signal transmission / 
reception pins and / or a plurality of power supply pins among 
the plurality of pins included in the connector are configured 
to be used as pins for antenna signal reception . 

4. The electronic device of claim 1 , wherein at least two 
ground pins among the plurality of ground pins include at 
least one ground pin among a plurality of ground pins 
arranged at a top and at least one ground pin among a 
plurality of ground pins arranged at a bottom , among the 
plurality of pins of the connector . 

5. The electronic device of claim 1 , wherein at least two 
ground pins among the plurality of ground pins are con 
nected with a ground pin of the electronic device via an 
inductor to configure the at least two ground pins to be used 
as pins for antenna signal reception and pins for grounding . 



US 2020/0333998 A1 Oct. 22 , 2020 
10 

6. The electronic device of claim 1 , further comprising a 
processor , 

wherein based on the audio - purpose external electronic 
device being connected to the connector , and an appli 
cation corresponding to the audio - purpose external 
electronic device running , the processor is configured 
to activate the communication circuit to connect the at 
least two ground pins among the plurality of ground 
pins included in the connector to the communication 
circuit and to receive an antenna signal from the 
audio - purpose external electronic device via at least 
one ground pin among the at least two ground pins . 

7. The electronic device of claim 6 , wherein the processor 
is configured to determine whether an external electronic 
device is connected to the connector , based on the external 
electronic device being connected to the connector , deter 
mine a kind of the external electronic device , and based on 
the kind of the external electronic device being the audio 
purpose external electronic device , determine that the at 
least two ground pins are pins for antenna signal reception . 

8. The electronic device of claim 7 , wherein based on the 
kind of the external electronic device not being the audio 
purpose external electronic device , the processor is config 
ured to use the plurality of ground pins for grounding . 

9. The electronic device of claim 1 , wherein the connector 
includes a universal serial bus ( USB ) type - C receptacle . 

10. An audio - purpose external electronic device , compris 
ing : 

a connector ; 
an audio signal unit including an audio codec ; and 
an antenna unit including an antenna pad connected to an 

antenna signal line , 
wherein at least one ground pin among a plurality of 

ground pins included in the connector is connected to 
the antenna pad of the antenna unit to configure the at 
least one ground pin to be used as an antenna pin . 

11. The audio - purpose external electronic device of claim 
10 , wherein the audio codec of the audio signal unit is 
connected to one of a plurality of power supply pins 
included in the connector . 

12. The audio - purpose external electronic device of claim 
10 , wherein the audio codec of the audio signal unit is 
connected with two of a plurality of signal transmission / 
reception pins included in the connector . 

13. The audio - purpose external electronic device of claim 
10 , wherein the audio signal unit is separated from a 
conductive area of the antenna unit . 

14. The audio - purpose external electronic device of claim 
10 , wherein the antenna signal line is included in a cable of 
the audio - purpose external electronic device . 

15. The audio - purpose external electronic device of claim 
10 , wherein the connector includes a USB type - C plug . 

16. A method of receiving an antenna signal by an 
electronic device , the method comprising : 

based on an audio - purpose external electronic device 
being connected to a connector of the electronic device , 
and an application corresponding to the audio - purpose 
external electronic device running , activating a com 
munication circuit configured to receive a frequency 
modulation ( FM ) and / or a digital multimedia broad 
casting ( DMB ) included in the electronic device to 
connect at least two ground pins among a plurality of 
ground pins included in the connector to the commu 
nication circuit ; and 

receiving the antenna signal from the audio - purpose 
external electronic device via at least one ground pin 
among the at least two ground pins . 

17. The method of claim 16 , wherein at least two ground 
pins among the plurality of ground pins are pins positioned 
to contact at least one antenna pin included in a connector of 
the audio - purpose external electronic device based on the 
connector of the electronic device being connected with the 
connector of the audio - purpose external electronic device . 

18. The method of claim 17 , wherein at least one antenna 
pin included in the connector of the audio - purpose external 
electronic device is at least one ground pin connected with 
an antenna signal line among a plurality of ground pins 
included in the connector of the audio - purpose external 
electronic device . 

19. The method of claim 16 , wherein connecting to the 
communication circuit includes : 

determining whether an external electronic device is 
connected to the connector ; 

determining a kind of the external electronic device based 
on the external electronic device being connected to the 
connector ; and 

based on the kind of the external electronic device being 
the audio - purpose external electronic device , connect 
ing the at least two ground pins among the plurality of 
ground pins to the communication circuit . 

20. The method of claim 19 , wherein based on the kind of 
the external electronic device not being the audio - purpose 
external electronic device , using the plurality of ground pins 
for grounding . 


