
TITLE OF THE INVENTION 

AUDIO SYSTEM, AND USBIUART COMMON CONllVlUlVlCATlOlV SYSTEM FOR THE SAME 

BACKGROUND OF THE INVEN-I-ION 

1. Field of the Invention 

[OOOI] The present invention relates to an audio system, in which a signal line path is set by 

the medium of an audio device and an external device using a universal serial bus (USB) or an 

expansion connector, a digital audio file stored in the external device is uploaded according to a 

user's manipulation, and sound is outputted through the audio device. 

[0002] In addition, the present invention relates to a USBIUART common communication 

system, in which USB and UART connection signals are automatically detected using a single 

USB connector, and USB and UART communications can be selectively used by using the 

detected USB and UART connection signals as a common signal line. 

[0003] Further, the present invention relates to a USBIUART common communication system, 

in which a connector of an external device and an audiolUSB1UART common connector are 

connected through a sirlgle cable and an audio device selectively outputs an audio1USB or 

audio1UART signal through a corrlmon audio signal line. 

2. Description of the Related Art 

[0004] As various media players become popular, consumers increasingly want to listen to 

songs stored in a media player through a speaker system of a car audio or home audio device. 

To this end, an FM transmission function is added to a conventional media player such that a 

song played by a media player is transmitted over a specific FM frequency. Further, an audio 

device outputs an audio signal through frequency tuning in an FM reception mode. 

[0005] In addition, an Aux-line in a conventional audio device is separately extended and 

connected to an earphone jack of a media player. Like this, as digital media technologies 

become popular, consumers increasingly want to directly play digital contents stored in a USB 

memory through a speaker system of a car audio or home audio device. 

[0006] To this end, there is a patent application entitled "A MEDIAL PROCESSING DEVICE 

USING AN EXTERNAL STORAGE DEVICE", filed by the present applicant on April 4, 2002 

(Korean Patent Application No. 2003-21307) and issued on October 15,2003 (Korean Patent 
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universal serial bus (USB) or an  expansion connector, a digital audio file
stored in the external device is uploaded according to a  user's
manipulation, and sound is outputted through the audio device. [0002] In
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communication  system, in which USB and UART connection signals are
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audio/USB/UART common connector are  connected through a single
cable and an audio device selectively outputs an audio/USB or
audio/UART signal through a common audio signal line. 2. Description of
the Related Art [0004] As various media players become popular,
consumers increasingly want to listen to  songs stored in a media player
through a speaker system of a car audio or home audio device.  To this
end, an FM transmission function is added to a conventional media player
such that a  song played by a media player is transmitted over a specific
FM frequency. Further, an audio  device outputs an audio signal through
frequency tuning in an FM reception mode. [0005] In addition, an Aux-line
in a conventional audio device is separately extended and  connected to
an earphone jack of a media player. Like this, as digital media
technologies  become popular, consumers increasingly want to directly
play digital contents stored in a USB  memory through a speaker system
of a car audio or home audio device. [0006] To this end, there is a patent
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EXTERNAL STORAGE DEVICE", filed by the present applicant on April 4,
2002  (Korean Patent Application No. 2003-21307) and issued on October
15, 2003 (Korean Patent  1 Registration No. 403,376). According to this
patent, an audio device includes a USB host  interface to directly read and
play contents stored in a USB memory. 



Registration No. 403,376). According to this patent, an audio device includes a USB host 

interface to directly read and play contents stored in a USB memory. 

[0007] A media storage or media player using the above-described digital media technology 

includes a product group of MP3 player or USB flash disk (LIFD) using a standard USB, and a 

product group of Apple i-POD using universal asynchronous receiverltransmitter (UART) and 

IEEE 1394 as an interface. 

[0008] In the Apple i-POD illustrated in Fig. 1, an MP3 player 10 includes a 32-pin connector 

I I and an IEEE 1394 connector 12. The IEEE 1394 connector 12 is connected to an Apple PC 

and used to download an MP3 file. The MP3 player 10 is connected to a remote controller and 

used to control the device in a UART communication scheme and display song information. 

[0009] In addition, as illustrated in Fig. 2, the 32-pin connector 11 of the MP3 player 10 is 

connected to a 32-pin connector 21 additionally installed in a car audio 20. The car audio 20 

receives song information in a UART communication scheme and provides device control 

information to the MP3 player 10. In this way, a car audio package using the 32-pin connector 

is provided. Such a car audio is called an "iPOD-ready" and an analog audio is separately 

connected through an Aux-line. 

[OOIO] In recent years, USB connectors tend to be mounted in the car audio. Therefore, in 

order to implement the iPOD-ready or UART communication, the car audio must include both an 

expansion connector and a USB connector, causing space deficiency and design problem. 

[OOI I ]  Because the Apple i-POD can be connected only through a dedicated interface and a 

player using the UART communication has an expansion connector and a USB connector 

different from each other, there is a limit in using the conventional scheme, if the interface of the 

car audio is not additionally provided. Although consumers purchase a lot of the Apple i-PODS 

or UART communication products, the utilization is not high. 

[0012] Moreover, USB, UART, and AUDIO connectors are separately provided in the existing 

car audio or home audio system. Thus, when the USB and the AUDIO connectors are used, a 

USB cable and an AUDIO cable must be separately used. In addition, when the UART and 

AUDIO connectors are used, a UART cable and an AUDIO cable must be separately used. 

SUMMARY OF THE INVENTION 

[0013] An object of the present invention is that it provides an audio system that can provide 

an interface between an external device and an audio device without limiting any connection 

[0007] A media storage or media player using the above-described digital
media technology  includes a product group of MP3 player or USB flash
disk (UFD) using a standard USB, and a  product group of Apple i-POD
using universal asynchronous receiver/transmitter (UART) and  IEEE 1394
as an interface. [0008] In the Apple i-POD illustrated in Fig. 1, an MP3
player 10 includes a 32-pin connector  11 and an IEEE 1394 connector
12. The IEEE 1394 connector 12 is connected to an Apple PC  and used
to download an MP3 file. The MP3 player 10 is connected to a remote
controller and  used to control the device in a UART communication
scheme and display song information.  [0009] In addition, as illustrated in
Fig. 2, the 32-pin connector 11 of the MP3 player 10 is  connected to a
32-pin connector 21 additionally installed in a car audio 20. The car audio
20  receives song information in a UART communication scheme and
provides device control  information to the MP3 player 10. In this way, a
car audio package using the 32-pin connector  is provided. Such a car
audio is called an "(POD-ready" and an analog audio is separately
connected through an Aux-line. [0010] In recent years, USB connectors
tend to be mounted in the car audio. Therefore, in  order to implement the
iPOD-ready or UART communication, the car audio must include both an
expansion connector and a USB connector, causing space deficiency and
design problem.  [0011] Because the Apple i-POD can be connected only
through a dedicated interface and a  player using the UART
communication has an expansion connector and a USB connector
different from each other, there is a limit in using the conventional scheme,
if the interface of the  car audio is not additionally provided. Although
consumers purchase a lot of the Apple i-PODs  or UART communication
products, the utilization is not high. [0012] Moreover, USB, UART, and
AUDIO connectors are separately provided in the existing  car audio or
home audio system. Thus, when the USB and the AUDIO connectors are
used, a  USB cable and an AUDIO cable must be separately used. In
addition, when the UART and  AUDIO connectors are used, a UART cable
and an AUDIO cable must be separately used.  SUMMARY OF THE
INVENTION [0013] An object of the present invention is that it provides an
audio system that can provide  an interface between an external device
and an audio device without limiting any connection 2 module specification
for communication or interface of the external device, and can upload a
digital audio file stored in the external device according to a user's
manipulation of the audio  



module specification for communication or interface of the external device, and can upload a 

digital audio file stored in the external device according to a user's manipulation of the audio 

device, such that sound is outputted from the audio device. 

[0014] Another object of the present invention is that it provides a USBIUART common 

communication system that can provide an interface to an external device without limiting any 

connection module specification for communication or interface of the external device. 

[0015] A further object of the present invention is that it provides a USBIUART common 

communication system that detects USB and UART connection signals from an external device 

through a single USB connector and switches to connect the detected connection signals to 

USB or UART data signal lines, so that USB and UART communications are selectively enabled. 

[0016] A further object of the present invention is that it provides a USBIUART common 

communication system that can selectively output audio1USB or audio1UART signals through a 

common audio signal line by using a single audiolUSB1UART common connector connected to 

a connector of the external device. 

[0017] In order to accomplish the above objects, the present invention p;ovides an audio 

system with an external device, comprising: an adapter having an external device connector at 

one terminal and a USB connector at another terminal to provide a signal connection 

therebetween, the external device connector being provided for connection to an external 

device; and an audio device including: a USB connector for providing an interface to an external 

device directly connected thereto or an external device connected through the adapter; a 

multiplexer for selecting one of a USB signal line and a serial signal line as a signal path with 

respect to the USB connector according to a select control signal; a USB controller connected to 

the external device through a USB communication during a path setting of the USB signal line 

and decoding a digital audio file received from the external device to thereby output a sound; a 

serial controller connected to the external device through the adapter during a path setting of 

the serial signal line and receiving song information through a serial communication so as to 

provide the external device with a device control signal based on a user's manipulation; and an 

audio controller for providing the multiplexer with the select control signal according to device 

identi,fication when ,the external device is connected through the USB connector, wherein the 

audio controller provides the digital audio file from the external device through the USB 

controller when the external device is a USB device, and receives the song information from the 

external device through the serial controller and provides the device control signal to the 

external device when the external device is not the USB device, so that the external device is 

device, such that sound is outputted from the audio device. [0014] Another
object of the present invention is that it provides a USB/UART common
communication system that can provide an interface to an external device
without limiting any  connection module specification for communication or
interface of the external device. [0015] A further object of the present
invention is that it provides a USB/UART common  communication system
that detects USB and UART connection signals from an external device
through a single USB connector and switches to connect the detected
connection signals to USB or UART data signal lines, so that USB and
UART communications are selectively enabled.  [0016] A further object of
the present invention is that it provides a USB/UART common
communication system that can selectively output audio/USB or
audio/UART signals through a  common audio signal line by using a single
audio/USB/UART common connector connected to a connector of the
external device. [0017] In order to accomplish the above objects, the
present invention provides an audio  system with an external device,
comprising: an adapter having an external device connector at  one
terminal and a USB connector at another terminal to provide a signal
connection  therebetween, the external device connector being provided
for connection to an external  device; and an audio device including: a
USB connector for providing an interface to an external  device directly
connected thereto or an external device connected through the adapter; a
multiplexer for selecting one of a USB signal line and a serial signal line as
a signal path with  respect to the USB connector according to a select
control signal; a USB controller connected to  the external device through
a USB communication during a path setting of the USB signal line  and
decoding a digital audio file received from the external device to thereby
output a sound; a  serial controller connected to the external device
through the adapter during a path setting of  the serial signal line and
receiving song information through a serial communication so as to
provide the external device with a device control signal based on a user's
manipulation; and an  audio controller for providing the multiplexer with the
select control signal according to device  identification when the external
device is connected through the USB connector, wherein the  audio
controller provides the digital audio file from the external device through
the USB  controller when the external device is a USB device, and
receives the song information from the  external device through the serial
controller and provides the device control signal to the  external device
when the external device is not the USB device, so that the external
device is 3 



driven according to the device control signal. 

[0018] In order to accomplish the above objects, the audio controller of the audio system 

according to the present invention performs USB communication or serial communication when 

the external device is connected to the USB connector, and sets a signal path by determining 

whether the external device is the USB device. 

[0019] In order to accomplish the above objects, the present invention provides an audio 

system with an external device, comprising: an adapter having an external device connector at 

one terminal and a USB connector at another terminal to provide a signal connection 

therebetween, the external device connector being provided for connection to an external 

device; and an audio device including: a USB connector for providing an interface to an external 

device directly connected thereto or an external device connected through the adapter; a USB 

controller connected to the external device through a USB communication during a path setting 

of the USB connector and the USB signal line and decoding a digital audio file received from the 

external device to thereby output a sound; a serial controller connected to the external device 

through the adapter during a path setting of the USB connector and the serial signal line and 

receiving song information through a serial communication so as to provide the external device 

with a device control signal based on a user's manipulation; and an audio controller for setting a 

path of the USB or serial signal line, based on identification of the external device, according to 

the USB or serial communication result when the external device is connected through the USB 

connector, wherein the audio controller provides the digital audio file from the external device 

through the USB controller when the external device is a USB device, and receives the song 

information from the external device through the serial controller and provides the device control 

signal to the external device when the external device is not the USB device, so that the 

external device is driven according to the device control signal. 

[0020] In order to accomplish the above objects, the serial communication done in the 

audio system according to the present invention is a universal asynchronous 

receiverltransmitter (UART). 

[0021] In order to accomplish the above objects, the adapter of the audio system according 

to the present invention transrr~its and receives a UART signal to the USB connector through a 

signal line connection of an expanded external connector and the USB connector, so that the 

signal connection is provided between an external device having an expansion connector and 

an audio device having the USB connector. 

driven according to the device control signal. [0018] In order to accomplish
the above objects, the audio controller of the audio system  according to
the present invention performs USB communication or serial
communication when  the external device is connected to the USB
connector, and sets a signal path by determining  whether the external
device is the USB device. [0019] In order to accomplish the above objects,
the present invention provides an audio  system with an external device,
comprising: an adapter having an external device connector at  one
terminal and a USB connector at another terminal to provide a signal
connection therebetween, the external device connector being provided
for connection to an external  device; and an audio device including: a
USB connector for providing an interface to an external  device directly
connected thereto or an external device connected through the adapter; a
USB  controller connected to the external device through a USB
communication during a path setting  of the USB connector and the USB
signal line and decoding a digital audio file received from the  external
device to thereby output a sound; a serial controller connected to the
external device  through the adapter during a path setting of the USB
connector and the serial signal line and  receiving song infon-nation
through a serial communication so as to provide the external device  with
a device control signal based on a user's manipulation; and an audio
controller for setting a  path of the USB or serial signal line, based on
identification of the external device, according to  the USB or serial
communication result when the external device is connected through the
USB  connector, wherein the audio controller provides the digital audio file
from the external device  through the USB controller when the external
device is a USB device, and receives the song  information from the
external device through the serial controller and provides the device
control  signal to the external device when the external device is not the
USB device, so that the  external device is driven according to the device
control signal. [0020] In order to accomplish the above objects, the serial
communication done in the  audio system according to the present
invention is a universal asynchronous  receiver/transmitter (UART). [0021]
In order to accomplish the above objects, the adapter of the audio system
according  to the present invention transmits and receives a UART signal
to the USB connector through a  signal line connection of an expanded
external connector and the USB connector, so that the  signal connection
is provided between an external device having an expansion connector
and  an audio device having the USB connector. 



[0022] In order to accomplish the above objects, the present invention provides a 

USBIUART common communication system comprising: a connector for providing an interface 

to an external device, which connector having signal lines (D+-WD, D--TXD); an analog 

switch for selecting one of UART data signal lines (UART-TXD, UART-RXD) and USB data 

signal lines (USB-HD+, USB-HD-) with respect to the signal lines (D+-RXD, D--TXD) of the 

connector according to the select control signal; and a system controller for setting the UART 

data signal lines as GPlO ports, reading signal levels of the UART data signal lines, and 

detecting whether the connector is connected to the UART or the USB according to the reading 

result, wherein when the UART connection signal is detected, the system controller sets the 

UART data signal lines as the UART ports, connects the UART data signal lines and the 

connector signal lines according to the select control signal, performs a UART communication; 

and when the USB connection signal is detected, the system controller connects the USB data 

signal lines and the connector signal lines through the analog switch and then performs a USB 

communication. 

[0023] In order to accomplish the above objects, the USBIUART common communication 

system according to the present invention determines that the UART is connected to the 

connector when the D--TXD signal line is HlGH and the D+-RXD signal line is LOW. 

[0024] In order to accomplish the above objects, the present invention provides a 

USBIUART common communication system comprising: a connector for providing an interface 

to an external device, the connector having first signal line ports (GPIOJXD, GPIO-USB-HD+) 

and second signal line ports (GPIO-RXD, GPIO-USB-HD-) connected to signal line data (D+, 

D-); and a system controller for setting the first and second signal line ports as GPlO ports, 

reading signal levels of the UART data signal lines, and detecting whether the connector is 

connected to the UART or the USB according to the reading result, wherein when the UART 

connection signal is detected, the system controller sets the UART signal line ports (GPIO-TXD, 

GPIO-RXD) as UART ports and performs a UART communication; and when the USB 

connection signal is detected, the system controller sets the US8 signal line ports 

(GPIO-USB-HD+, GPIO-USB-HD-) as USB ports and then performs a USB communication. 

[0025] In order to accomplish the above objects, the USBIUART common commur~ication 

system according to the present invention determines that the UART is connected to the 

connector when the second signal line port (GPIO-RXD) is HlGH and the first signal line port 

(GPIO-TXD) is LOW. 

[0026] In order to accorr~plish the above objects, the USBIUART common communication 

4 [0022] In order to accomplish the above objects, the present invention
provides a  USB/UART common communication system comprising: a
connector for providing an interface  to an external device, which
connector having signal lines (D+_RXD, D-_TXD); an analog  switch for
selecting one of UART data signal lines (UART_TXD, UART_RXD) and
USB data  signal lines (USB_HD+, USB_HD-) with respect to the signal
lines (D+_RXD, D-_TXD) of the  connector according to the select control
signal; and a system controller for setting the UART  data signal lines as
GPIO ports, reading signal levels of the UART data signal lines, and
detecting whether the connector is connected to the UART or the USB
according to the reading  result, wherein when the UART connection
signal is detected, the system controller sets the  UART data signal lines
as the UART ports, connects the UART data signal lines and the
connector signal lines according to the select control signal, performs a
UART communication;  and when the USB connection signal is detected,
the system controller connects the USB data  signal lines and the
connector signal lines through the analog switch and then performs a USB
communication. [0023] In order to accomplish the above objects, the
USB/UART common communication  system according to the present
invention determines that the UART is connected to the  connector when
the D-_TXD signal line is HIGH and the D+_RXD signal line is LOW.
[0024] In order to accomplish the above objects, the present invention
provides a  USB/UART common communication system comprising: a
connector for providing an interface  to an external device, the connector
having first signal line ports (GPIO_TXD, GPIO_USB_HD+)  and second
signal line ports (GPIO_RXD, GPIO_USB_HD-) connected to signal line
data (D+,  D-); and a system controller for setting the first and second
signal line ports as GPIO ports,  reading signal levels of the UART data
signal lines, and detecting whether the connector is  connected to the
UART or the USB according to the reading result, wherein when the
UART  connection signal is detected, the system controller sets the UART
signal line ports (GPIO_TXD,  GPIO_RXD) as UART ports and performs a
UART communication; and when the USB  connection signal is detected,
the system controller sets the USS signal line ports  (GPIO_USB_HD+,
GPIO_USB_HD-) as USB ports and then performs a USB communication.
[0025] In order to accomplish the above objects, the USB/UART common
communication  system according to the present invention determines that
the UART is connected to the  connector when the second signal line port
(GPIO_RXD) is HIGH and the first signal line port  



system according to the present invention determines that the USB is connected to the 

connector when the first signal line port (GPIO-TXD) is HlGH and the second signal line port 

(GPIO-FND) is LOW. 

[0027] In order to accomplish the above objects, the present invention provides a 

USBIUART common communication system comprising: a connector for providing an interface 

to an external device, which connector having signal lines (D+-RXD, D--TXD); an analog 

switch for selecting one of GPlO detection signal lines (GPIO-A, GPIO-B), UART data signal 

lines (UART-TXD, UART-RXD), and USB data signal lines (USB-HD+, USB-HD-) with respect 

to the connector signal lines (D+-RXD, D--TXD) according to a select control signal; and a 

system controller for reading signal levels of the connector signal lines, and for detecting 

whether the connector is connected to the UART or the USB according to the reading result, 

wherein when the UART connection signal is detected, the system controller connects the 

UART data signal lines and the corlnector signal lines according to the select control signal and 

then performs a UART communication; and when the USB connection signal is detected, the 

system controller connects the USB data signal lines and the connector signal lines through the 

analog switch and then performs a USB communication. 

[0028] In order to accomplish the above objects, the USBIUART common communication 

system according to the present invention determines that the UART is corlnected to the 

connector when the GPlO detection signal line (GPIO-B) is HlGH and the GPlO detection 

signal line (GPIO-A) is LOW. 

[0029] In order to accorr~plish the above objects, the USBIUART common communication 

system according to the present invention determines that the USB is connected to the 

connector when the GPlO detection signal line (GPIO-A) is HlGH and the GPlO detection 

signal line (GPIO-B) is LOW. 

[0030] In order to accomplish the above objects, the present invention provides a 

USBIUART common communication system comprising: an external device connector 

corlnected to an external device to provide an audio interface; a connector body for commonly 

corlnecting an audio signal and a USBIUART signal; a communication cable for connecting the 

audio signal and the USBIUART signal between the external device connector and the 

connector body; and an audio device connected to the connector body to selectively receive 

audio1USB or audio1UART signal. 

[0031] In order to accomplish the above objects, the connector body of the USBIUART 

(GPIO_TXD) is LOW. [0026] In order to accomplish the above objects, the
USB/UART common communication  5 system according to the present
invention determines that the USB is connected to the  connector when
the first signal line port (GPIO_TXD) is HIGH and the second signal line
port  (GPIO_RXD) is LOW. [0027] In order to accomplish the above
objects, the present invention provides a  USB/UART common
communication system comprising: a connector for providing an interface
to an external device, which connector having signal lines (D+_RXD,
D-_TXD); an analog  switch for selecting one of GPIO detection signal
lines (GPIO_A, GPIO_B), UART data signal  lines (UART_TXD,
UART_RXD), and USB data signal lines (USB_HD+, USB_HD-) with
respect  to the connector signal lines (D+_RXD, D-_TXD) according to a
select control signal; and a  system controller for reading signal levels of
the connector signal lines, and for detecting  whether the connector is
connected to the UART or the USB according to the reading result,
wherein when the UART connection signal is detected, the system
controller connects the  UART data signal lines and the connector signal
lines according to the select control signal and  then performs a UART
communication; and when the USB connection signal is detected, the
system controller connects the USB data signal lines and the connector
signal lines through the  analog switch and then performs a USB
communication. [0028] In order to accomplish the above objects, the
USB/UART common communication  system according to the present
invention determines that the UART is connected to the  connector when
the GPIO detection signal line (GPIO_B) is HIGH and the GPIO detection
signal line (GPIO_A) is LOW. [0029] In order to accomplish the above
objects, the USB/UART common communication  system according to the
present invention determines that the USB is connected to the  connector
when the GPIO detection signal line (GPIO_A) is HIGH and the GPIO
detection  signal line (GPIO_B) is LOW. [0030] In order to accomplish the
above objects, the present invention provides a  USB/UART common
communication system comprising: an external device connector
connected to an external device to provide an audio interface; a connector
body for commonly connecting an audio signal and a USB/UART signal; a
communication cable for connecting the  audio signal and the USB/UART
signal between the external device connector and the  



common communication system according to the present invention includes an audio jack and a 

single USBIUART connector, and the audio device includes an audio jack connector 

corresponding to the audio jack, and a USBIUART connector corresponding to the USBIUART 

connector. 

[0032] In order to accomplish the above objects, the present invention provides a 

USBIUART common communication system comprising: an external device connector 

connected to an external device to provide an audio interface; a connector body for commonly 

connecting an audio signal and a USBIUART signal, the connector body having an audio jack 

and a single USBIUART connector; and a communication cable for connecting the audio signal 

and the USBIUART signal between the external device connector and the connector body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] These andlor other aspects and objects of the present general inventive concept will 

become apparent and more readily appreciated from the following description of the 

embodiments, taken in conjunction with the accompanying drawings of which: 

[0034] Fig. 1 is a block diagram illustrating a connection between a conventional MP3 player 

and a remote controller; 

[0035] Fig. 2 is a block diagram illustrating a connection between a conventional MP3 player 

and a car audio; 

[0036] Fig. 3 is a block diagram illustrating a connection of an external device using a 

standard US9 in an audio system according to an ernbodiment of the present invention; 

[0037] Fig. 4 is a block diagram illustrating a connection of an external device using a serial 

cornmunication in an audio system according to an embodiment of the present invention; 

[0038] Fig. 5 is a block diagram illustrating a connection between an adapter and an audio 

device in an audio system according to an embodiment of the present invention; 

[0039] Fig. 6 is a block diagram illustrating a connection between an adapter and an audio 

device in an audio system according to another embodiment of the present invention; 

[0040] Fig. 7 is a block diagram of an audio system according to an embodiment of the 

present invention; 

[0041] Fig. 8 is a block diagram of a USBIUART common communication system according 

to an embodiment of the present invention; 

connector body; and an audio device connected to the connector body to
selectively receive  audio/USB or audio/UART signal. [0031] In order to
accomplish the above objects, the connector body of the USB/UART  6
common communication system according to the present invention
includes an audio jack and a  single USB/DART connector, and the audio
device includes an audio jack connector  corresponding to the audio jack,
and a USB/UART connector corresponding to the USB/UART  connector.
[0032] In order to accomplish the above objects, the present invention
provides a  USB/UART common communication system comprising: an
external device connector  connected to an external device to provide an
audio interface; a connector body for commonly connecting an audio
signal and a USB/UART signal, the connector body having an audio jack
and a single USB/UART connector; and a communication cable for
connecting the audio signal  and the USB/UART signal between the
external device connector and the connector body.  BRIEF
DESCRIPTION OF THE DRAWINGS [0033] These and/or other aspects
and objects of the present general inventive concept will  become
apparent and more readily appreciated from the following description of
the  embodiments, taken in conjunction with the accompanying drawings
of which: [0034] Fig. 1 is a block diagram illustrating a connection between
a conventional MP3 player  and a remote controller; [0035] Fig. 2 is a
block diagram illustrating a connection between a conventional MP3
player  and a car audio; [0036] Fig. 3 is a block diagram illustrating a
connection of an external device using a  standard USB in an audio
system according to an embodiment of the present invention;  [0037] Fig.
4 is a block diagram illustrating a connection of an external device using a
serial  communication in an audio system according to an embodiment of
the present invention;  [0038] Fig. 5 is a block diagram illustrating a
connection between an adapter and an audio  device in an audio system
according to an embodiment of the present invention; [0039] Fig. 6 is a
block diagram illustrating a connection between an adapter and an audio
device in an audio system according to another embodiment of the
present invention; [0040] Fig. 7 is a block diagram of an audio system
according to an embodiment of the  present invention; 



[0042] Fig. 9 is a circuit diagram of the USBIUART common communication system of Fig. 8; 

[0043] Fig. 10 is a flowchart illustrating an operation of a USBIUART common communication 

system according to an embodiment of the present invention; 

[0044] Fig. 11 is a circuit diagram of a communication system commonly using 

USBIUARTIGPIO functions according to an embodiment of the present invention; 

[0045] Fig. 12 is a flowchart illustrating an operation of a communication system commonly 

using USBIUARTIGPIO functions according to an embodiment of the present invention; 

[0046] Fig. 13 is a circuit diagram of a communication system separately using 

USBIUARTIGPIO functions according to an embodiment of the present invention; 

[0047] Fig. 14 is a flowchart illustrating an operation of a communication system separately 

using USBIUARTIGPIO functions according to an ernbodiment of the present invention; 

[0048] Fig. 15 is a block diagram of a USBIUART common communication system according 

to an embodiment of the present invention; and 

[0049] Fig. 16 is a flowchart illustrating an operation of a USBIUART common communication 

system according to an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0050] Reference will now be made in detail to the embodiments of the present general 

inventive concept, examples of which are illustrated in the accompanying drawings, wherein like 

reference numerals refer to like elements throughout. The embodiments are described below in 

order to explain the present general inventive concept by referring to the figures. 

[0051] An audio system according to the embodiments of the present invention will be 

described below in detail with reference to Figs. 3 to 7. 

[0052] Fig. 3 is a block diagram illustrating a connection of an external device using a 

standard USB in an audio system according to an embodiment of the present invention, Fig. 4 is 

a block diagram illustratirrg a connection between an external device using a serial 

communication in an audio system according to an embodiment of the present invention, and 

Fig. 5 is a block diagram illustrating a connection between an adapter and an audio device in an 

audio system according to an embodiment of the present invention. 

[0053] As illustrated in Figs. 3 to 5, the audio system accommodating an external device 100 

includes an adapter 200 and an audio device 300. 

[0041] Fig. 8 is a block diagram of a USB/UART common communication
system according  to an embodiment of the present invention; 7 [0042]
Fig. 9 is a circuit diagram of the USB/UART common communication
system of Fig. 8;  [0043] Fig. 10 is a flowchart illustrating an operation of a
USB/UART common communication  system according to an embodiment
of the present invention; [0044] Fig. 11 is a circuit diagram of a
communication system commonly using  USB/UART/GPIO functions
according to an embodiment of the present invention; [0045] Fig. 12 is a
flowchart illustrating an operation of a communication system commonly
using USB/UART/GPIO functions according to an embodiment of the
present invention;  [0046] Fig. 13 is a circuit diagram of a communication
system separately using  USB/UART/GPIO functions according to an
embodiment of the present invention; [0047] Fig. 14 is a flowchart
illustrating an operation of a communication system separately  using
USB/UART/GPIO functions according to an embodiment of the present
invention; [0048] Fig. 15 is a block diagram of a USB/UART common
communication system according  to an embodiment of the present
invention; and [0049] Fig. 16 is a flowchart illustrating an operation of a
USB/UART common communication  system according to an embodiment
of the present invention. DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS [0050] Reference will now be made in
detail to the embodiments of the present general  inventive concept,
examples of which are illustrated in the accompanying drawings, wherein
like  reference numerals refer to like elements throughout. The
embodiments are described below in  order to explain the present general
inventive concept by referring to the figures. [0051] An audio system
according to the embodiments of the present invention will be  described
below in detail with reference to Figs. 3 to 7. [0052] Fig. 3 is a block
diagram illustrating a connection of an external device using a  standard
USB in an audio system according to an embodiment of the present
invention, Fig. 4 is  a block diagram illustrating a connection between an
external device using a serial  communication in an audio system
according to an embodiment of the present invention, and  Fig. 5 is a
block diagram illustrating a connection between an adapter and an audio
device in an  audio system according to an embodiment of the present
invention. [0053] As illustrated in Figs. 3 to 5, the audio system
accommodating an external device 100  



[0054] The external device 100 provides an interface for the audio device 300 and includes 

an external device connection module 101 connected to the adapter 200 or the audio device 

300. The external device 100 stores various digital media information or plays the stored digital 

media information. 

[0055] Referring to Fig. 3, the external device 100 may be a USB flash disk (UFD) or an MP3 

player, which uses a standard USB as the external device connection module 101. 

[0056] Referring to Fig. 4, the external device 100 includes an expansion connector. The 

external device 100 may be an MP3 player based on a UART communication, which uses a 32- 

pin connector as the external device connection module 101. A representative example of such 

an IMP3 player is an Apple i-POD. 

[0057] The adapter 200 includes an expanded external connector 201 at one end and a USB 

connector 202 at another end. The expanded external connector 201 is connected so as to 

correspond to the external device connection module 101 of the external device 100. The 

adapter 200 provides a signal connection between the external device 100 and the audio device 

300. 

[0058] Referring to Fig. 5, the adapter 200 transmitslreceives a UART signal via the USB 

connector 202 using the signal line connection between the expanded external connector 201 

and the USB connector 202. Therefore, the adapter 200 provides the signal connection 

between the external device 100 having the 32-pin connector and the audio device 300 having 

the USB connector 301. 

[0059] Although the 32-pin expansion connector has been described as an example of the 

external connector 201 disposed at one end of the adapter 200, the present invention is not 

limited to this. It should be construed that the expansion connector can be modified and 

connected so as to correspond to the number of pins of the expansion connector in the external 

connection module 101 provided in the external device 100. 

[0060] Referring to Fig. 5,  the audio device 300 includes a single USB connector 301, a 

multiplexer 302, an audio controller 303, a USB controller 304, and a serial controller 305. The 

audio device 300 includes a host player function and a function of controlling the Apple i-POD 

MP3 player. 

[0061] The USB connector 301 provides an interface to the external device 100 directly 

connected thereto, or the external device 100 connected through the adapter 200. The 

multiplexer 302 selects a USB signal line or a serial signal line as a signal path with respect to 

includes an adapter 200 and an audio device 300. 8 [0054] The external
device 100 provides an interface for the audio device 300 and includes  an
external device connection module 101 connected to the adapter 200 or
the audio device  300. The external device 100 stores various digital
media information or plays the stored digital  media information. [0055]
Referring to Fig. 3, the external device 100 may be a USB flash disk
(UFD) or an MP3  player, which uses a standard USB as the external
device connection module 101. [0056] Referring to Fig. 4, the external
device 100 includes an expansion connector. The  external device 100
may be an MP3 player based on a UART communication, which uses a
32- pin connector as the external device connection module 101. A
representative example of such  an MP3 player is an Apple i-POD. [0057]
The adapter 200 includes an expanded external connector 201 at one end
and a USB  connector 202 at another end. The expanded external
connector 201 is connected so as to  correspond to the external device
connection module 101 of the external device 100. The  adapter 200
provides a signal connection between the external device 100 and the
audio device  300. [0058] Referring to Fig. 5, the adapter 200
transmits/receives a UART signal via the USB  connector 202 using the
signal line connection between the expanded external connector 201  and
the USB connector 202. Therefore, the adapter 200 provides the signal
connection  between the external device 100 having the 32-pin connector
and the audio device 300 having  the USB connector 301. [0059] Although
the 32-pin expansion connector has been described as an example of the
external connector 201 disposed at one end of the adapter 200, the
present invention is not  limited to this. It should be construed that the
expansion connector can be modified and  connected so as to correspond
to the number of pins of the expansion connector in the external
connection module 101 provided in the external device 100. [0060]
Referring to Fig. 5, the audio device 300 includes a single USB connector
301, a  multiplexer 302, an audio controller 303, a USB controller 304, and
a serial controller 305. The  audio device 300 includes a host player
function and a function of controlling the Apple i-POD  MP3 player. [0061]
The USB connector 301 provides an interface to the external device 100
directly  



the USB connector 301 according to a select control signal provided from the audio controller 

303. 

[0062] As illustrated in Fig. 3, when the UFD 100 using the standard USB as the interface is 

directly connected to the audio device 300, a digital audio file (data) is uploaded from the inner 

storage space of the UFD I00 connected to the car audio, and the audio device 300 then 

decodes the uploaded digital audio file to output an audio sound through the speaker system. 

[0063] To this end, the audio device 300 has a USB host function. The audio device 300 

accesses the flash memory of the UFD 100 through the USB interface and reads the 

corresponding data. 

[0064] Fig. 4 is a block diagram illustrating a connection of the external device using the 

serial communication in the audio system according to an embodiment of the present invention. 

Specifically, the MP3 player of the Apple i-POD product group is connected through the 32-pin 

expansion connector and transmitslreceives song information and device control signal to the 

UART during the serial communication. 

[0065] When the external device 100 is connected through the USB connector 301, the audio 

controller 303 provides the multiplexer 302 with the select control signal based on device 

identification. When the external device 100 is the USB device, the audio controller 303 

performs control such that the digital audio file is provided from the external device 100 through 

the USB controller 304. When the external device 100 is not the USB device, the audio 

controller 303 performs control such that the song information is received from the external 

device 100 through the serial controller 305, and the device control signal according to the 

user's manipulation is provided to the external device 100 to drive the external device 100 in 

accordance with the device control signal. 

[0066] In addition, when the external device 100 is connected through the USB connector 

301, the audio controller 303 performs a USB or serial communication. The audio controller 303 

determines whether the external device 100 is a USB device, and generates the select control 

signal to the multiplexer 302. Although it is preferable that the serial communication is the 

UART, the present invention is not limited to the serial communication, but can be modified in 

various ways. 

[0067] Fig. 6 is a block diagram illustrating a connection between the adapter and the audio 

device in the audio system according to another embodiment of the present invention. The 

audio system of Fig. 6 is identical to that of Fig. 5, but is different in that the multiplexer 302 is 

connected thereto, or the external device 100 connected through the
adapter 200. The  multiplexer 302 selects a USB signal line or a serial
signal line as a signal path with respect to 9 the USB connector 301
according to a select control signal provided from the audio controller
303. [0062] As illustrated in Fig. 3, when the UFD 100 using the standard
USB as the interface is  directly connected to the audio device 300, a
digital audio file (data) is uploaded from the inner  storage space of the
UFD 100 connected to the car audio, and the audio device 300 then
decodes the uploaded digital audio file to output an audio sound through
the speaker system.  [0063] To this end, the audio device 300 has a USB
host function. The audio device 300  accesses the flash memory of the
UFD 100 through the USB interface and reads the  corresponding data.
[0064] Fig. 4 is a block diagram illustrating a connection of the external
device using the  serial communication in the audio system according to
an embodiment of the present invention.  Specifically, the MP3 player of
the Apple i-POD product group is connected through the 32-pin
expansion connector and transmits/receives song information and device
control signal to the  UART during the serial communication. [0065] When
the external device 100 is connected through the USB connector 301, the
audio  controller 303 provides the multiplexer 302 with the select control
signal based on device  identification. When the external device 100 is the
USB device, the audio controller 303  performs control such that the digital
audio file is provided from the external device 100 through  the USB
controller 304. When the external device 100 is not the USB device, the
audio  controller 303 performs control such that the song information is
received from the external  device 100 through the serial controller 305,
and the device control signal according to the  user's manipulation is
provided to the external device 100 to drive the external device 100 in
accordance with the device control signal. [0066] In addition, when the
external device 100 is connected through the USB connector  301, the
audio controller 303 performs a USB or serial communication. The audio
controller 303  determines whether the external device 100 is a USB
device, and generates the select control  signal to the multiplexer 302.
Although it is preferable that the serial communication is the  UART, the
present invention is not limited to the serial communication, but can be
modified in  various ways. 



not included. Therefore, unnecessary description will be omitted for conciseness. 

[0068] Referring to Fig. 6, when the external device 100 is connected through the USB 

connector 301, the audio controller 303 performs a communication to provide a select signal to 

the USB controller 304 or the serial controller 305. Then, in accordance with the result of the 

communication, the audio controller 303 sets a path of the USB or serial signal line according to 

the identification of the external device 100,. 

[0069] The select signal is exclusively driven. The communication is performed with one of 

the USB controller 304 and the serial controller 305, and the path of the signal line is set 

according to the result of the communication. 

[0070] When the result of the communication using the select signal is the USB, the path of 

the USB signal line is set between the USB connector 301 and the USB controller 304. When 

the result of the communication is not the USB, the path of the serial signal line is set between 

the USB connector 301 and the serial controller 305. 

[0071] When setting the path of the USB signal line, the USB controller 304 is connected to 

the external device 100 through the USB communication, receives the digital audio file from the 

external device 100, and decodes the received digital audio file to output the sound. 

[0072] When setting the path of the serial signal line, the serial controller 305 is connected to 

the external device 100 through the adapter 200, receives the song information from the 

external device 100 through the serial communication, and provides the external device 100 

with the device control signal based on the user's manipulation. 

[0073] Fig. 7 is a block diagram of an audio system according to an embodiment of the 

present invention. The case where the external device 100 connected to the audio system is 

the USB device and the case where the external device 100 is not the USB device will be 

described with reference to Fig. 7. 

[0074] When the external device 100 is connected to the USB connector 301, the audio 

controller 303 performs a USB or serial communication and determines whether the external 

device 100 is the USB device. Then, the audio controller 303 generates a corresponding select 

control signal to the multiplexer 302. 

[0075] The multiplexer 302 selects one of the USB signal line and the serial signal line as a 

signal path with respect to the USB connector 301 according to the received select control 

signal. When the multiplexer 302 selects the USB signal line as the signal path, the USB 

[0067] Fig. 6 is a block diagram illustrating a connection between the
adapter and the audio  device in the audio system according to another
embodiment of the present invention. The  audio system of Fig. 6 is
identical to that of Fig. 5, but is different in that the multiplexer 302 is 10
not included. Therefore, unnecessary description will be omitted for
conciseness. [0068] Referring to Fig. 6, when the external device 100 is
connected through the USB  connector 301, the audio controller 303
performs a communication to provide a select signal to  the USB controller
304 or the serial controller 305. Then, in accordance with the result of the
communication, the audio controller 303 sets a path of the USB or serial
signal line according to  the identification of the external device 100,.
[0069] The select signal is exclusively driven. The communication is
performed with one of  the USB controller 304 and the serial controller
305, and the path of the signal line is set  according to the result of the
communication. [0070] When the result of the communication using the
select signal is the USB, the path of  the USB signal line is set between
the USB connector 301 and the USB controller 304. When  the result of
the communication is not the USB, the path of the serial signal line is set
between  the USB connector 301 and the serial controller 305. [0071]
When setting the path of the USB signal line, the USB controller 304 is
connected to  the external device 100 through the USB communication,
receives the digital audio file from the  external device 100, and decodes
the received digital audio file to output the sound. [0072] When setting the
path of the serial signal line, the serial controller 305 is connected to  the
external device 100 through the adapter 200, receives the song
information from the  external device 100 through the serial
communication, and provides the external device 100  with the device
control signal based on the user's manipulation. [0073] Fig. 7 is a block
diagram of an audio system according to an embodiment of the  present
invention. The case where the external device 100 connected to the audio
system is  the USB device and the case where the external device 100 is
not the USB device will be  described with reference to Fig. 7. [0074]
When the external device 100 is connected to the USB connector 301, the
audio  controller 303 performs a USB or serial communication and
determines whether the external  device 100 is the USB device. Then, the
audio controller 303 generates a corresponding select  control signal to
the multiplexer 302. 



connector 301 is connected to the USB controller 304. When the multiplexer 302 selects the 

serial signal line as the signal path, the USB connector 301 is connected to the serial controller 

305. 

[0076] The signal line path can also be set through the audio controller 303 of Fig. 6. 

Because only a difference is the method of setting the signal line path, a detailed description of 

its operation will be omitted. 

[0077] When the external device 100 is the USB device, the audio controller 303 performs 

control such that the digital audio file stored in the external device 100 is provided through the 

USB controller 304. 

[0078] The digital audio file provided to the USB controller 304 under control of the audio 

controller 303 is stored in the memory 306 and loaded according to the device control signal 

based on the user's manipulation. Then, the digital audio file is decoded by the decoder 307 

and outputted as an audio sound through the analog output unit 308 and the speaker 309. 

[0079] When the external device 100 is not the USB device, the audio controller 303 receives 

the song information from the external device 100 through the serial controller 305, and 

provides the device control signal based on the user's manipulation through the serial signal line 

to the external device 100. 

[0080] The external device 100 is driven in response to the device control signal and 

decodes the selected audio file to output a corresponding sound. The outputted sound is 

provided to the analog output unit 308 through the Aux line illustrated in Fig. 6, and then the 

audio sound is outputted through the speaker 309. 

[0081] As described above, using the USB connector 301 of the car audio, the audio system 

of the present invention can set the path of the specific signal line without regard to the 

communication of the external device 100 or interface module specification. The audio system 

provides the device control signal generated by the path setting of the signal line to the external 

device 100, and receives the digital audio file from the external device 100. Then, the audio 

system decodes the digital audio file to output the audio sound through the speaker of the car 

audio. 

[0082] A USBIUART common communication system according to an embodiment of the 

present invention will be described below in detail with reference to Figs. 8 to 14. 

[0083] Fig. 8 is a block diagram of a USBIUART common communication system according 

[0075] The multiplexer 302 selects one of the USB signal line and the
serial signal line as a  signal path with respect to the USB connector 301
according to the received select control  signal. When the multiplexer 302
selects the USB signal line as the signal path, the USB 11 connector 301
is connected to the USB controller 304. When the multiplexer 302 selects
the  serial signal line as the signal path, the USB connector 301 is
connected to the serial controller  305. [0076] The signal line path can also
be set through the audio controller 303 of Fig. 6.  Because only a
difference is the method of setting the signal line path, a detailed
description of  its operation will be omitted. [0077] When the external
device 100 is the USB device, the audio controller 303 performs  control
such that the digital audio file stored in the external device 100 is provided
through the  USB controller 304. [0078] The digital audio file provided to
the USB controller 304 under control of the audio  controller 303 is stored
in the memory 306 and loaded according to the device control signal
based on the user's manipulation. Then, the digital audio file is decoded
by the decoder 307  and outputted as an audio sound through the analog
output unit 308 and the speaker 309.  [0079] When the external device
100 is not the USB device, the audio controller 303 receives  the song
information from the external device 100 through the serial controller 305,
and  provides the device control signal based on the user's manipulation
through the serial signal line  to the external device 100. [0080] The
external device 100 is driven in response to the device control signal and
decodes the selected audio file to output a corresponding sound. The
outputted sound is  provided to the analog output unit 308 through the Aux
line illustrated in Fig. 6, and then the  audio sound is outputted through the
speaker 309. [0081] As described above, using the USB connector 301 of
the car audio, the audio system  of the present invention can set the path
of the specific signal line without regard to the  communication of the
external device 100 or interface module specification. The audio system
provides the device control signal generated by the path setting of the
signal line to the external  device 100, and receives the digital audio file
from the external device 100. Then, the audio  system decodes the digital
audio file to output the audio sound through the speaker of the car  audio. 



to an embodiment of the present invention, and Fig. 9 is a circuit diagram of the USBIUART 

common communication system of Fig. 8. 

[0084] Before describing the structure and operation of the USBIUART corrlmon system of 

the present invention, the concept of the UART and the USB will be first described. The kinds of 

the communication ports widely used for data transmission include the UART and the USB. 

[0085] The UART is an asynchronous serial communication processor and exists in all 

computers in order to manage the serial port. In addition, all internal modem includes their 

UARTs. Such a UART provides an RS-232C interface to the computer, such that it can 

communicate with the modem or other serial devices or can transmitlreceive data tolfrom the 

modem or other serial devices. 

[0086] The USB is an interface specification for connection of a peripheral device, which is 

commonly proposed by seven companies including IBM. The USB aims to provide a common 

interface for connecting the peripheral devices to a personal computer. When the peripheral 

device is connected to the personal computer, the USB can connect the peripheral devices 

without separately setting software or hardware. Therefore, the number of ports can be 

remarkably reduced. Moreover, the USB is easy to install and a portable computer can be 

scaled down. 

[0087] Referring to Figs. 8 and 9, in the USBIUART common communication system, a USB 

connector signal line D+-RXD and a USB connector signal line D--TXD are connected between 

one port of the USB connector I 100 and one port of the analog switch 1200. The USB 

connector signal line D+-RXD is connected to a UART transmission signal (TXD) port or a USB 

host data (D+) signal (HD+) port. The USB connector signal line D - T X D  is connected to a 

UART reception signal (RXD) port or a USB host data (D-) signal (HD-) port. 

[0088] Another port of the analog switch 1200 is connected to the UART transmission signal 

(TXD) port, the UART reception signal (RXD) port, the HD+ port, the HD- port, and the switch 

selector SW-SEL. 

[0089] Although not shown in Fig. 8, .the signal lines UART-TXD, UART-RXD, USB-HD+, 

USB-HD-, SW-SEL, SWI,  SW2 and SW3 provided to the analog switch 1200 can be provide 

from or to the controller of the system. 

[0090] Referring to Fig. 9, a capacitor C1 has one terminal connected to a pin No. 10 of the 

analog switch 1200 and a power VDD, and another terminal connected to a ground voltage. 

The capacitor C1 reduces ripples and noises in order to supply a stable constant voltage. 

[0082] A USB/UART common communication system according to an
embodiment of the  present invention will be described below in detail with
reference to Figs. 8 to 14. [0083] Fig. 8 is a block diagram of a USB/UART
common communication system according  12 to an embodiment of the
present invention, and Fig. 9 is a circuit diagram of the USB/UART
common communication system of Fig. 8. [0084] Before describing the
structure and operation of the USB/UART common system of  the present
invention, the concept of the UART and the USB will be first described.
The kinds of  the communication ports widely used for data transmission
include the UART and the USB.  [0085] The UART is an asynchronous
serial communication processor and exists in all  computers in order to
manage the serial port. In addition, all internal modem includes their
UARTs. Such a UART provides an RS-232C interface to the computer,
such that it can  communicate with the modem or other serial devices or
can transmit/receive data to/from the  modem or other serial devices.
[0086] The USB is an interface specification for connection of a peripheral
device, which is  commonly proposed by seven companies including IBM.
The USB aims to provide a common  interface for connecting the
peripheral devices to a personal computer. When the peripheral  device is
connected to the personal computer, the USB can connect the peripheral
devices  without separately setting software or hardware. Therefore, the
number of ports can be  remarkably reduced. Moreover, the USB is easy
to install and a portable computer can be  scaled down. [0087] Referring
to Figs. 8 and 9, in the USB/UART common communication system, a
USB  connector signal line D+_RXD and a USB connector signal line
D-_TXD are connected between  one port of the USB connector 1100 and
one port of the analog switch 1200. The USB connector signal line
D+_RXD is connected to a UART transmission signal (TXD) port or a USB
host data (D+) signal (HD+) port. The USB connector signal line D-_TXD
is connected to a  UART reception signal (RXD) port or a USB host data
(D-) signal (HD-) port. [0088] Another port of the analog switch 1200 is
connected to the UART transmission signal  (TXD) port, the UART
reception signal (RXD) port, the HD+ port, the HD- port, and the switch
selector SW_SEL. [0089] Although not shown in Fig. 8, the signal lines
UART_TXD, UART_RXD, USB_HD+,  USB_HD-, SWSEL, SW1, SW2
and SW3 provided to the analog switch 1200 can be provide  



[0091] The USB connector 1100 provides an interface to the external device directly 

connected or an external device connected through an adapter. In addition, the USB connector 

11 00 may be a standard USB connector or a separately designed connector. 

[0092] The analog switch 1200 selects one of the UART connector signal line and the USB 

connector signal line as the path according to the select con.trol signal of the switch selector 

SW-SEL. 

[0093] In the path setting conditions of the switch selector SW-SEL, when the USB 

connector signal line D--TXD is HlGH (3.3 V) and the USB connector signal line D+-RXD is 

LOW (0 V) in a default, i.e., an ir~itial state, the path of the UART data line is selectively set. 

When the D--TXD port of the USB cor~nector signal line is LOW (0 V) and the D+-RXD port of 

the USB connector signal line is HlGH (3.3 V), the path of the USB data line is selectively set. 

In this way, the USB or UART communication is performed. 

[0094] Fig. 10 is a flowchart illustrating an operation of a USBIUART common communication 

system according to an embodiment of the present invention. 

[0095] Referring to FIG. 10, the switch selector SW-SEL connected to the analog switch 

1200 is set to the initial state, i.e., a default LOW (0 V) state (S110). 

[0096] In the default state of the switch selector SW-SEL, the UART transmission signal 

(TXD) port and the D+-RXD port of the USB connector signal line are connected to each other, 

and the UART reception signal (RXD) port and the D--TXD of the USB connector signal line are 

connected to each other (S120). 

[0097] The UART transmission signal (TXD) port and the UART reception signal (RXD) port 

are set as an input port (INPUT) state as a GPIO port function (S130). 

[0098] The HD+ port of the USB host data (D+) signal and the HD- port of the USB host data 

(D-) signal are set as a USB port state (S140). 

[0099] In this state, the TXD port (GPIO PORT) signal of the UART transmission signal and 

the RXD port (GPIO PORT) signal of the UART reception signal from the external device are 

read into the USB connector 1100. The values are compared with a LOW (0 V) state or a HlGH 

(3.3 V) state, and it is determined whether the UART connection signal exists (S150). 

[00100] When the UART connection signal from the external device exists in the USB 

connector 1100, the TXD port and the RXD port are changed to the UART port status from the 

GPIO function (S160). Therefore, the UART communication can be provided (S170). 

from or to the controller of the system. [0090] Referring to Fig. 9, a
capacitor C1 has one terminal connected to a pin No. 10 of the  analog
switch 1200 and a power VDD, and another terminal connected to a
ground voltage.  The capacitor C1 reduces ripples and noises in order to
supply a stable constant voltage. 13 [0091] The USB connector 1100
provides an interface to the external device directly  connected or an
external device connected through an adapter. In addition, the USB
connector  1100 may be a standard USB connector or a separately
designed connector. [0092] The analog switch 1200 selects one of the
UART connector signal line and the USB  connector signal line as the path
according to the select control signal of the switch selector  SW_SEL.
[0093] In the path setting conditions of the switch selector SW_SEL, when
the USB  connector signal line D-_TXD is HIGH (3.3 V) and the USB
connector signal line D+_RXD is  LOW (0 V) in a default, i.e., an initial
state, the path of the UART data line is selectively set.  When the D-_TXD
port of the USB connector signal line is LOW (0 V) and the D+_RXD port
of  the USB connector signal line is HIGH (3.3 V), the path of the USB
data line is selectively set.  In this way, the USB or UART communication
is performed. [0094] Fig. 10 is a flowchart illustrating an operation of a
USB/UART common communication  system according to an embodiment
of the present invention. [0095] Referring to FIG. 10, the switch selector
SW_SEL connected to the analog switch  1200 is set to the initial state,
i.e., a default LOW (0 V) state (S110). [0096] In the default state of the
switch selector SWSEL, the UART transmission signal  (TXD) port and the
D+_RXD port of the USB connector signal line are connected to each
other,  and the UART reception signal (RXD) port and the D-_TXD of the
USB connector signal line are  connected to each other (S120). [0097]
The UART transmission signal (TXD) port and the UART reception signal
(RXD) port  are set as an input port (INPUT) state as a GPIO port function
(5130). [0098] The HD+ port of the USB host data (D+) signal and the HD-
port of the USB host data  (D-) signal are set as a USB port state (5140).
[0099] In this state, the TXD port (GPIO PORT) signal of the UART
transmission signal and  the RXD port (GPIO PORT) signal of the UART
reception signal from the external device are  read into the USB connector
1100. The values are compared with a LOW (0 V) state or a HIGH  



[OOIOI] When the UART connection signal from the external device does not exist, the TXD 

port (GPIO PORT) signal of the UART transmission signal and the RXD port (GPIO PORT) 

signal of the UART reception signal are read. Then, the values are compared with a HlGH (3.3 

V) state or a LOW (0 V) state and it is determined whether the USB connection signal exists 

(S 1 80). 

[00102] When the USB connection signal from the external device exists in the USB connector 

1100, the switch selector SW-SEL of the analog switch 1200 is set to the HlGH (3.3 V) state. 

[00103] At this point, the HD+ port as the USB host data (D+) signal is connected to the 

D+-RXD port of the USB cor~nector signal line, and the HD- port as the USB host data (D-) 

signal is connected to the D--TXD port of the USB connector signal (S190). In this way, the 

USB communication can be provided (S1200). 

[00104] When the signal from the external device is not the USB connection signal, it is 

determined that there is no USB or UART connection signal in the external device. 

[00105] As described above, when the D+-RXD of the USB connector signal line is HlGH (3.3 

V) and the D--TXD of the USB connector signal line is LOW (0 V), it is determined that there is 

the USB cor~nection signal (a status in which the USB is inserted) from the external device. 

When the D--TXD of the USB connector signal line is HlGH (3.3 V) and the D+-RXD of the 

USB connector signal line is LOW (0 V), it is determined that there is the UART connection 

signal (a status in which the UART is inserted) from the external device. 

[00106] Therefore, the detection conditions (a state in which pull-down resistor is connected) 

of .the UART or USB connection signal from the external device satisfy values of Table 1 below. 

[00107] Table 1 

NONE I LOW (0 V) I LOW (0 V) 1 1 UART Connection 

[00108] In addition, an external UART device is connected to the USBIUART common 

communication system, and pull-up resistors are inserted into UART-TXD and UART-RXD, 

which are two signals of the UART device. In this case, the UART connection condition can be 

1 USB Connection 

HIGH (3.3 V) LOW (0 V) 

LOW (0 V) HIGH (3.3 V) 

(3.3 V) state, and it is determined whether the UART connection signal
exists (S150). [00100] When the UART connection signal from the
external device exists in the USB  connector 1100, the TXD port and the
RXD port are changed to the UART port status from the  GPIO function
(S160). Therefore, the UART communication can be provided (5170). 14
[00101] When the UART connection signal from the external device does
not exist, the TXD  port (GPIO PORT) signal of the UART transmission
signal and the RXD port (GPIO PORT)  signal of the UART reception
signal are read. Then, the values are compared with a HIGH (3.3  V) state
or a LOW (0 V) state and it is determined whether the USB connection
signal exists  (S180). [00102] When the USB connection signal from the
external device exists in the USB connector  1100, the switch selector
SW_SEL of the analog switch 1200 is set to the HIGH (3.3 V) state.
[00103] At this point, the HD+ port as the USB host data (D+) signal is
connected to the  D+_RXD port of the USB connector signal line, and the
HD- port as the USB host data (D-)  signal is connected to the D-_TXD
port of the USB connector signal (5190). In this way, the  USB
communication can be provided (S1200). [00104] When the signal from
the external device is not the USB connection signal, it is  determined that
there is no USB or UART connection signal in the external device. [00105]
As described above, when the D+_RXD of the USB connector signal line
is HIGH (3.3  V) and the D-_TXD of the USB connector signal line is LOW
(0 V), it is determined that there is  the USB connection signal (a status in
which the USB is inserted) from the external device.  When the D-_TXD of
the USB connector signal line is HIGH (3.3 V) and the D+_RXD of the
USB connector signal line is LOW (0 V), it is determined that there is the
DART connection  signal (a status in which the UART is inserted) from the
external device. [00106] Therefore, the detection conditions (a state in
which pull-down resistor is connected)  of the UART or USB connection
signal from the external device satisfy values of Table 1 below.  [00107]
Table 1 D-_TXD or UART RXD D+ RXD or UART_TXD  NONE LOW (0 V)
LOW (0 V)  UART Connection HIGH (3.3 V) LOW (0 V) USB Connection
LOW (0 V) HIGH (3.3 V)  [00108] In addition, an external UART device is
connected to the USB/UART common  



changed. 

[00109] At this point, although the UART connection is achieved, D--TXD of the USB 

connector signal line may be HlGH (3.3 V) and D+-RXD of the USB connector signal line may 

be HlGH (3.3 V). Therefore, the detection conditions of the UART connection can be modified 

according to the D - T X D  state without regard to the D+-RXD state (LOW or HIGH). 

[OOIIO] In addition, although the above description has been made about the microcontroller 

unit (MCU) commonly using the GPlO port and the UART port and using the analog switch 1200, 

the present invention can also be applied to an MCU commonly using the GPlO port and the 

UART port and using no analog switch 1200. Further, the present invention can be applied to 

.the case where the GPlO port and the UART port are not commonly used, that is, the UART 

port is used as the dedicated port of the MCU. 

[0011 I ]  Fig. 11 is a circuit diagram of a communication system commonly using USBIUARTI 

GPlO functions according to an embodiment of the present invention, showing a case where the 

analog switch is not used. Fig. 12 is a flowchart illustrating an operation of a communication 

system commonly using USBIUARTIGPIO functions according to an embodiment of the present 

invention. 

[00112] Referring to Fig. 11, a GPIO-TXD port is connected to a GPIO-USB-HD+ port that is 

connected to a pull-down resistor, and a GPIO-RXD port is connected to a GPIO-USB-HD- 

port that is connected to a pull-down resistor. The GPIO-USB-HD+ port and the 

GPIO-USB-HD- port are connected to one end of the USB connector 1100. At this point, the 

GPlO port performs a general inputlou.tput port function. 

[00113] In such a circuit configuration, the analog switch does not need to be used when the 

system controller selects one of the UART port and the GPlO port and selects one of the USB 

port and the GPlO port. 

[00114] That is, in the initial status, the signal of the UART transmission signal (TXD) port of 

the external device is HlGH (3.3 V) and the signal line of the USB device data (D+) is HlGH (3.3 

V). 

[00115] Thus, the USB or UART can be easily selected using the levels of the TXD port and 

the HD+ port (that is the USB host data (D+). 

[00116] More specifically, referring to Fig. 12, the GPlO-TXD port and the GPIO-RXD port are 

set as GPlO input ports, and the GPIO-USB-HD+ port and the GPIO-USB-HD- port are set as 

communication system, and pull-up resistors are inserted into UART_TXD
and UART_RXD,  which are two signals of the UART device. In this case,
the UART connection condition can be 15 changed.  [00109] At this point,
although the UART connection is achieved, D-_TXD of the USB
connector signal line may be HIGH (3.3 V) and D+_RXD of the USB
connector signal line may  be HIGH (3.3 V). Therefore, the detection
conditions of the DART connection can be modified  according to the
D-_TXD state without regard to the D+_RXD state (LOW or HIGH).
[00110] In addition, although the above description has been made about
the microcontroller  unit (MCU) commonly using the GPIO port and the
UART port and using the analog switch 1200,  the present invention can
also be applied to an MCU commonly using the GPIO port and the  UART
port and using no analog switch 1200. Further, the present invention can
be applied to  the case where the GPIO port and the DART port are not
commonly used, that is, the UART port is used as the dedicated port of
the MCU. [00111] Fig. 11 is a circuit diagram of a communication system
commonly using USB/UART/  GPIO functions according to an
embodiment of the present invention, showing a case where the  analog
switch is not used. Fig. 12 is a flowchart illustrating an operation of a
communication  system commonly using USB/UART/GPIO functions
according to an embodiment of the present  invention. [00112] Referring to
Fig. 11, a GPIO_TXD port is connected to a GPIO_USB_HD+ port that is
connected to a pull-down resistor, and a GPIO_RXD port is connected to
a GPIO_USB_HD- port that is connected to a pull-down resistor. The
GPIO_USB_HD+ port and the  GPIO_USB_HD- port are connected to
one end of the USB connector 1100. At this point, the  GPIO port performs
a general input/output port function. [00113] In such a circuit configuration,
the analog switch does not need to be used when the  system controller
selects one of the UART port and the GPIO port and selects one of the
USB  port and the GPIO port. [00114] That is, in the initial status, the
signal of the UART transmission signal (TXD) port of  the external device
is HIGH (3.3 V) and the signal line of the USB device data (D+) is HIGH
(3.3  V). [00115] Thus, the USB or UART can be easily selected using the
levels of the TXD port and  the HD+ port (that is the USB host data (D+). 



GPlO input ports (S210). 

[00117] The signal levels of the GPIO-TXD (GPIO PORT) porkand the GPlO-RXD (GPIO 

PORT) port are read (S220). 

[00118] When the GPIO-RXD port is LOW (0 V) and the GPI0-TXD port is LOW (0 V), it is 

determined that there are no USB or UART connection signals fvlom the external device. When 

the GPIO-RXD port is HlGH (3.3 V), it is determined that the UART signal is connected from the 

external device (S230). When the GPlO-TXD port is HlGH (3.3 V), it is determined that the 

USB signal is connected from the external device (S260). 

[00119] When the UART signal from the external device is comnected to the USB connector 

1100, the status of the GPIO-RXD port and the status of the GPBO-TXD port are determined. 

When the status of the GPIO-RXD port and the status of the GP1OJXD port are HlGH (3.3 V) 

and LOW (0 V), respectively, their functions are set from the GPlO function to the UART port 

status (S240). Thus, the UART communication is enabled (S250). 

[00120] When the USB signal from the external device is connected to the USB connector 

11 00, the status of the GPIO-RXD port and the status of the GPIIO-TXD port are determined. 

When the status of the GPIO-RXD port and the status of the GPiO-TXD port are LOW (0 V) 

and HlGH (3.3 V), respectively, their functions are set from the GPlO function to the USB port 

status (S270). Thus, the USB communication is enabled (S280). 

[00121] Fig. 13 is a circuit diagram of a communication system separately using 

USBlUARTlGPlO functions according to an embodiment of the present invention, and Fig. 14 is 

a flowchart illustrating an operation of a communication system separately using USBIUARTI 

GPlO functions according to an embodiment of the present invention. 

[00122] Referring to Fig. 13, the USB connector signal line D+-RXD and the USB connector 

signal line D--TXD are connected between the USB connector I 1  00 and the analog switch 

1300. The USB connector signal line D+-RXD is connected to a GPIO-A port and a UART 

transmission signal (TXD) port or a USB host data (D+) signal (HD+) port. The USB connector 

signal line D--TXD is connected to a GPIO-B port and a UART reception signal (RXD) port or a 

USB host data (D-) signal (HD-) port. 

[00123] The GIOP-A port, the GIOP-B port, the TXD port of the UART transmission signal, 

the RXD port of the UART reception signal, the HD+ port of the USB host data (D+) signal, the 

HD- port of the USB host data (D-), SWI, SW2 and SW3 of the switch selector are connected to 

the analog switch 1200. 

[00116] More specifically, referring to Fig. 12, the GPIO_TXD port and the
GPIO_RXD port are  set as GPIO input ports, and the GPIO_USB_HD+
port and the GPIO_USB_HD- port are set as  16 GPIO input ports (S210).
[00117] The signal levels of the GPIO_TXD (GPIO PORT) port and the
GPIO_RXD (GPIO  PORT) port are read (S220). [00118] When the
GPIO_RXD port is LOW (0 V) and the GPIO_TXD port is LOW (0 V), it is
determined that there are no USB or UART connection signals from the
external device. When  the GPIO_RXD port is HIGH (3.3 V), it is
determined that the UART signal is connected from the  external device
(S230). When the GPIO_TXD port is HIGH (3.3 V), it is determined that
the  USB signal is connected from the external device (S260). [00119]
When the UART signal from the external device is connected to the USB
connector  1100, the status of the GPIO_RXD port and the status of the
GPIO_TXD port are determined.  When the status of the GPIO_RXD port
and the status of the GPIO_TXD port are HIGH (3.3 V)  and LOW (0 V),
respectively, their functions are set from the GPIO function to the UART
port  status (S240). Thus, the UART communication is enabled (S250).
[00120] When the USB signal from the external device is connected to the
USB connector  1100, the status of the GPIO_RXD port and the status of
the GPIO_TXD port are determined.  When the status of the GPIO_RXD
port and the status of the GPJO_TXD port are LOW (0 V)  and HIGH (3.3
V), respectively, their functions are set from the GPIO function to the USB
port  status (S270). Thus, the USB communication is enabled (S280).
[00121] Fig. 13 is a circuit diagram of a communication system separately
using  USB/UART/GPIO functions according to an embodiment of the
present invention, and Fig. 14 is  a flowchart illustrating an operation of a
communication system separately using USB/UART/  GPIO functions
according to an embodiment of the present invention. [00122] Referring to
Fig. 13, the USB connector signal line D+_RXD and the USB connector
signal line D-_TXD are connected between the USB connector 1100 and
the analog switch  1300. The USB connector signal line D+_RXD is
connected to a GPIO_A port and a UART  transmission signal (TXD) port
or a USB host data (D+) signal (HD+) port. The USB connector  signal line
D-_TXD is connected to a GPIO_B port and a UART reception signal
(RXD) port or a  USB host data (D-) signal (HD-) port. [00123] The
GIOP_A port, the GIOP_B port, the TXD port of the UART transmission
signal,  



[00124] In such a circuit configuration, the analog switch 1200 is used to control the UART 

port, the USB port, and the GPlO port. 

[00125] In the initial status, the signal of the UART transmission signal (TXD) port of the 

external device is HlGH (3.3 V) and the signal line of the USB device data (D+) signal line is 

HlGH (3.3 V). 

[00126] Therefore, the USB or UART communication can be selectively provided using the 

signal levels of the GPIO-A and GPIO-B ports. 

[00127] More specifically, referring to Fig. 14, the switch selectors SWI, SW2 and SW3 

connected to the analog switch 1200 are set to the initial state, that is, the default LOW state (0 

V) (S310). 

[00128] By setting the switch selector SW1 to HlGH (3.3 V), the GPIO-A port is connected to 

the USB connector signal line D+-RXD, and the GPIO-B port is connected to the USB 

connector signal line D--TXD (S320). 

[00129] At this point, the signal levels of the GPIO-A port and the GPIO-B port are read 

(S330). When the GPlO-A port is LOW (0 V) and the GPIO-B port is LOW (0 V), it is 

determined that there is no USB or UART connection signal from the external device. When the 

GPIO-B port is HlGH (3.3 V) and the GPIO-A port is low (0 V), it is determined that the UART 

signal is connected from the external device (S340). When the GPIO-A port is HlGH (3.3 V) 

and the GPIO-B port is LOW (0 V), it is determined that the USB signal is connected from the 

external device (S370). 

[00130] When the UART signal from the external device is connected to the USB connector 

1100, the states of the GPIO-A port and the GPIO-B port are read. When the states of the 

GPIO-A port and the GPIO-B port are LOW (0 V) and HlGH (3.3 V), respectively, the switch 

selector SW1 of the analog switch 1200 is set to LOW (0 V) and the switch selector SW2 is set 

to HlGH (3.3 V), so that the UART-TXD port and the UART-RXD port are connected to the 

D+-RXD port and the D--TXD port (S350), respectively. Therefore, the UART communication 

is started (S360). 

[00131] When the USB signal from the external device is connected to the USB connector 

1100, a 1.5K pull-up resistor is connected to the HD+ port that is the USB host data (D+) port. 

Therefore, when the states of the GPIO-A port and the GPIO-B port are HlGH (3.3 V) and LOW 

(0 V), respectively, the switch selectors SWI, SW2 and SW3 of the analog switch 1200 are set 

to LOW (0 V), LOW (0 V), and HlGH (3.3 V), respectively, so that the USB-HD+ port, the 

the RXD port of the UART reception signal, the HD+ port of the USB host
data (D+) signal, the  HD- port of the USB host data (D-), SW1, SW2 and
SW3 of the switch selector are connected to  the analog switch 1200. 17
[00124] In such a circuit configuration, the analog switch 1200 is used to
control the UART  port, the USB port, and the GPIO port. [00125] In the
initial status, the signal of the UART transmission signal (TXD) port of the
external device is HIGH (3.3 V) and the signal line of the USB device data
(D+) signal line is  HIGH (3.3 V). [00126] Therefore, the USB or UART
communication can be selectively provided using the  signal levels of the
GPIO_A and GPIO_B ports. [00127] More specifically, referring to Fig. 14,
the switch selectors SW1, SW2 and SW3  connected to the analog switch
1200 are set to the initial state, that is, the default LOW state (0  V)
(S310). [00128] By setting the switch selector SW1 to HIGH (3.3 V), the
GPIO_A port is connected to  the USB connector signal line D+_RXD, and
the GPIO_B port is connected to the USB  connector signal line D-_TXD
(S320). [00129] At this point, the signal levels of the GPIO_A port and the
GPIO_B port are read  (5330). When the GPIO_A port is LOW (0 V) and
the GPIO_B port is LOW (0 V), it is  determined that there is no USB or
UART connection signal from the external device. When the  GPIO_B port
is HIGH (3.3 V) and the GPIO_A port is low (0 V), it is determined that the
UART  signal is connected from the external device (S340). When the
GPIO_A port is HIGH (3.3 V)  and the GPIOB port is LOW (0 V), it is
determined that the USB signal is connected from the  external device
(S370). [00130] When the UART signal from the external device is
connected to the USB connector  1100, the states of the GPIO_A port and
the GPIO_B port are read. When the states of the  GPIO_A port and the
GPIO_B port are LOW (0 V) and HIGH (3.3 V), respectively, the switch
selector SW1 of the analog switch 1200 is set to LOW (0 V) and the switch
selector SW2 is set  to HIGH (3.3 V), so that the UART_TXD port and the
UART_RXD port are connected to the  D+_RXD port and the D-_TXD port
(5350), respectively. Therefore, the UART communication  is started
(S360). [00131] When the USB signal from the external device is
connected to the USB connector  



USB-HD- port are connected to the D+-RD port and the D--TXD port (S380). Therefore, the 

USB communication is enabled (S390). 

[00132] The USBIUART corrlmon communication system according to the present invention 

will be described below in detail with reference to Figs. 15 and 16. 

[00133] Fig. 15 is a block diagram of the USBIUART common communication system 

according to an embodiment of the present invention. The circuit configuration of the 

USBIUART common communication system will be described with reference to Fig. 9. 

[00134] Referring to Fig. 15, a connector 2110 of an external device 2100 and a connector 

body 2300 are connected through a communication cable 2200. The connector body 2300 

includes an audio jack 2310 and a USBIUART connector 2330. 

[00135] The audio jack 2310 is connected to an audio jack connector 241 0 of an audio device 

2400, and the USBIUART connector 2330 is connected to a USBIUART connector 2430 of the 

audio device 2400. An analog audio circuit 2420 is connected to the audio jack connector 241 0, 

and an analog switch 2440 is connected to the USBIUART connector 2430. 

[00136] The USB connector signal line D+-RXD and the USB connector signal line D--TXD 

are connected between the USBIUART connector 2430 and the analog switch 2440. The USB 

connector signal line D+-RXD is connected to the UART transmission signal (TXD) port or the 

HD+ port that is the US6 host data (D+) port. The USB connector signal line D--TXD is 

connected to the UART reception signal (RXD) port or the HD- port that is the USB host data 

(D-) port. 

[00137] The UART transmission signal (TXD) port, the UART reception signal (RXD) port, the 

HD+ port, the HD- port, the switch selector SW-SEL are connected to the analog switch 2440. 

[00138] Although not shown in Fig. 15, the signal lines UART-TXD, UART-RXD, USB-HD+, 

USB-HD- and SW-SEL provided to the analog switch 2440 can be provided from or to the 

controller of the system. 

[00139] Referring to Fig. 9, a capacitor C1 has one terminal connected to a pin No. 10 of the 

analog switch 2440 and a power VDD, and another terminal connected to a ground voltage. 

The capacitor C1 reduces ripples and noises in order to supply a stable constant voltage. 

[00140] The connector 2100 of the external device provides an interface to the external device 

directly connected or an external device connected through an adapter. 'The connector 21 00 of 

the external device may be a standard USB connector or a separately designed connector. 

1100, a 1.5K pull-up resistor is connected to the HD+ port that is the USB
host data (D+) port.  Therefore, when the states of the GPIO_A port and
the GPIO_B port are HIGH (3.3 V) and LOW  (0 V), respectively, the
switch selectors SW1, SW2 and SW3 of the analog switch 1200 are set  to
LOW (0 V), LOW (0 V), and HIGH (3.3 V), respectively, so that the
USB_HD+ port, the 18 USB_HD- port are connected to the D+_RD port
and the D-_TXD port (S380). Therefore, the  USB communication is
enabled (S390). [00132] The USB/UART common communication system
according to the present invention  will be described below in detail with
reference to Figs. 15 and 16. [00133] Fig. 15 is a block diagram of the
USB/UART common communication system  according to an embodiment
of the present invention. The circuit configuration of the  USBIUART
common communication system will be described with reference to Fig. 9.
[00134] Referring to Fig. 15, a connector 2110 of an external device 2100
and a connector  body 2300 are connected through a communication
cable 2200. The connector body 2300  includes an audio jack 2310 and a
USB/UART connector 2330. [00135] The audio jack 2310 is connected to
an audio jack connector 2410 of an audio device  2400, and the
USB/UART connector 2330 is connected to a USB/UART connector 2430
of the  audio device 2400. An analog audio circuit 2420 is connected to
the audio jack connector 2410,  and an analog switch 2440 is connected
to the USB/UART connector 2430. [00136] The USB connector signal line
D+_RXD and the USB connector signal line D-_TXD  are connected
between the USB/UART connector 2430 and the analog switch 2440. The
USB  connector signal line D+_RXD is connected to the UART
transmission signal (TXD) port or the  HD+ port that is the USB host data
(D+) port. The USB connector signal line D-_TXD is  connected to the
UART reception signal (RXD) port or the HD- port that is the USB host
data  (D-) port. [00137] The UART transmission signal (TXD) port, the
UART reception signal (RXD) port, the  HD+ port, the HD- port, the switch
selector SW_SEL are connected to the analog switch 2440.  [00138]
Although not shown in Fig. 15, the signal lines UART TXD, UART_RXD,
USB_HD+,  USB_HD- and SW_SEL provided to the analog switch 2440
can be provided from or to the  controller of the system. [00139] Referring
to Fig. 9, a capacitor C1 has one terminal connected to a pin No. 10 of the
analog switch 2440 and a power VDD, and another terminal connected to
a ground voltage.  



[00141] The communication cable 2200 is provided in a single line, and any communication 

cable can be used. 

[00142] The connector body 2300 includes the audio jack 2310 for receiving L and R signals 

of the audio and the single USBIUART connector 2330 that can provide the USBIUART 

common communication connection. 

[00143] The audio device 2400 represents an audio device applied to a car audio system or a 

home audio system to output audio1USB or audio1UART signals. 

[00144] The analog audio circuit 2420 represents a circuit board in which various chips for 

implementing analog audio are bciilt in. 

[00145] The analog switch 2440 selectively set one of the UART connector signal line and the 

USB connector signal line as the signal path according to the select control signal of the switch 

selector SW-SEL. 

[00146] In the path setting conditions of the switch selector SW-SEL, when the USB 

connector signal line D--TXD is HlGH (3.3 V) and the D+-RXD port of the USB connector 

signal line is LOW (0 V) in a default, i.e., an initial state, the path of the UART data line is 

selectively set. When the USB connector signal line D--TXD is LOW (0 V) and the D+-RXD 

port of the USB connector signal line is HlGH (3.3 V), the path of the USB data line is selectively 

set. In this way, the USB or UART common audio signal can be received or transmitted. 

[00147] In the conventional car audio or home audio system, the USB connector, the UART 

connector, and the audio connector are separately provided. Therefore, when the USB 

connector and the audio connector are used, the USB cable and the audio cable must be 

separately used. When the UART connector and the audio connector are used, the UART 

cable and the audio cable must be separately used. However, according to the present 

invention, the audio1USB or audio1UART signal can be outputted in the audio device 2400 

through the common audio signal line by using the single audiolUSB1UART common connector 

through the connection of the single communication cable 2200 between the connector 2110 of 

the external device 2100 and the connector body 2300. 

[00148] Fig. 16 is a flowchart illustrating an operation of the USBIUART common 

communication system according to an embodiment of the present invention. 

[00149] The switch selector SW-SEL connected to the analog switch 2440 of the audio device 

2400 is set to the initial state, that is, the default LOW state (0 V) (S410). 

The capacitor C1 reduces ripples and noises in order to supply a stable
constant voltage.  [00140] The connector 2100 of the external device
provides an interface to the external device  directly connected or an
external device connected through an adapter. The connector 2100 of  the
external device may be a standard USB connector or a separately
designed connector. 19 [00141] The communication cable 2200 is
provided in a single line, and any communication  cable can be used.
[00142] The connector body 2300 includes the audio jack 2310 for
receiving L and R signals  of the audio and the single USB/UART
connector 2330 that can provide the USB/UART  common communication
connection. [00143] The audio device 2400 represents an audio device
applied to a car audio system or a  home audio system to output
audio/USB or audio/UART signals. [00144] The analog audio circuit 2420
represents a circuit board in which various chips for  implementing analog
audio are built in. [00145] The analog switch 2440 selectively set one of
the UART connector signal line and the  USB connector signal line as the
signal path according to the select control signal of the switch  selector
SW_SEL. [00146] In the path setting conditions of the switch selector
SW_SEL, when the USB  connector signal line D-_TXD is HIGH (3.3 V)
and the D+_RXD port of the USB connector  signal line is LOW (0 V) in a
default, i.e., an initial state, the path of the UART data line is  selectively
set. When the USB connector signal line D-_TXD is LOW (0 V) and the
D+_RXD  port of the USB connector signal line is HIGH (3.3 V), the path
of the USB data line is selectively  set. In this way, the USB or UART
common audio signal can be received or transmitted.  [00147] In the
conventional car audio or home audio system, the USB connector, the
UART  connector, and the audio connector are separately provided.
Therefore, when the USB  connector and the audio connector are used,
the USB cable and the audio cable must be  separately used. When the
UART connector and the audio connector are used, the UART  cable and
the audio cable must be separately used. However, according to the
present  invention, the audio/USB or audio/UART signal can be outputted
in the audio device 2400  through the common audio signal line by using
the single audio/USB/UART common connector  through the connection of
the single communication cable 2200 between the connector 2110 of  the
external device 2100 and the connector body 2300. 



[00150] In the default state of the switch selector SW-SEL, the UART transmission signal 

(TXD) port and the USB connector signal line D+-RXD are connected to each other, and the 

UART reception signal (RXD) port and the USB connector signal line D--TXD are connected to 

each other (S420). 

[00151] The signal levels of the GPlO-A port and the GPIO-B port are read (S430). When 

the GPlO-A port is LOW (0 V) and the GPIO-B port is LOW (0 V), it is determined that there are 

no USB and UART connection signals from the external device. 

[00152] When the GPIO-B port is HlGH (3.3 V) and the GPIO-A port is LOW (0 V), it is 

determined that the UART signal from the external device is connected (S440). When the 

GPlO-A port is HlGH (3.3 V) and the GPIO-B port is LOW (0 V), it is determined that the USB 

signal from the external device is connected (S460). 

[00153] When the UART connection signal is connected to the USBIUART connector 2330 

through the connector 21 10 of the external device, the UART transmission signal (TXD) port and 

the UART reception signal (RXD) port are changed from the GlPO function to the UART port 

states in the audio/USB/UART common connectors 231 0,2410,2330 and 2430 connected 

through the single cable 2200. Therefore, the audio1UART signal can be transmitted or received 

in the audio device 2400. 

[00154] When the signal connected to the USBIUART connector 2330 is not the UART 

connection signal from the connector 2110 of the external device, the signal of the UART 

transmission signal (TXD) port (GPIO PORT) and the signal of the UART reception signal (RXD) 

port (GPIO PORT) are read in the audiolUSB1UART common connectors 231 0, 2410, 2330 and 

2430 connected through the single cable 2200. Then, it is determined whether the USB 

connection signal exists by comparing the values with the HlGH (3.3 V) state and the LOW (0 V) 

state (S470). 

[00155] When the USB connection signal from the connector 2110 of the external device 

exists in the USBIUART connector 2330, the switch selector SW-SEL of the analog switch 2440 

is set to the HlGH (3.3 V) state. 

[00156] At this point, the USB-HD+ port that is the USB host data (D+) port is connected to 

the USB connector signal line D+-RXD, and the USB-HD- port that is the USB host data (D-) 

port is connected to the USB connector signal line D--TXD (S470). Therefore, the audiolUSB 

signal can be transmittedlreceived in the audio device 2400 (S480). 

[00157] When the USB connection signal from the connector 2110 of the external device does 

[00148] Fig. 16 is a flowchart illustrating an operation of the USB/UART
common  communication system according to an embodiment of the
present invention. [00149] The switch selector SW_SEL connected to the
analog switch 2440 of the audio device  2400 is set to the initial state, that
is, the default LOW state (0 V) (S410). 20 [00150] In the default state of
the switch selector SW_SEL, the UART transmission signal  (TXD) port
and the USB connector signal line D+_RXD are connected to each other,
and the  UART reception signal (RXD) port and the USB connector signal
line D-_TXD are connected to  each other (S420). [00151] The signal
levels of the GPIO_A port and the GPIO_B port are read (S430). When
the GPIO_A port is LOW (0 V) and the GPIO_B port is LOW (0 V), it is
determined that there are  no USB and UART connection signals from the
external device. [00152] When the GPIO_B port is HIGH (3.3 V) and the
GPIO_A port is LOW (0 V), it is  determined that the UART signal from the
external device is connected (S440). When the  GPIO_A port is HIGH (3.3
V) and the GPIO_B port is LOW (0 V), it is determined that the USB
signal from the external device is connected (S460). [00153] When the
DART connection signal is connected to the USB/UART connector 2330
through the connector 2110 of the external device, the DART transmission
signal (TXD) port and  the UART reception signal (RXD) port are changed
from the GIPO function to the DART port  states in the audio/USB/UART
common connectors 2310, 2410, 2330 and 2430 connected  through the
single cable 2200. Therefore, the audio/UART signal can be transmitted or
received  in the audio device 2400. [00154] When the signal connected to
the USB/DART connector 2330 is not the UART  connection signal from
the connector 2110 of the external device, the signal of the UART
transmission signal (TXD) port (GPIO PORT) and the signal of the UART
reception signal (RXD) port (GPIO PORT) are read in the
audio/USB/UART common connectors 2310, 2410, 2330 and  2430
connected through the single cable 2200. Then, it is determined whether
the USB  connection signal exists by comparing the values with the HIGH
(3.3 V) state and the LOW (0 V)  state (S470). [00155] When the USB
connection signal from the connector 2110 of the external device  exists in
the USB/UART connector 2330, the switch selector SW_SEL of the
analog switch 2440  is set to the HIGH (3.3 V) state. 



not exist in the USBIUART connector 2330, it is determined that there are no USB and UART 

connection signals. 

[00158] Although the above description has been made about the microcontroller unit (MCU) 

commonly using the GPlO port and the UART port and using the analog switch, the present 

invention can also be applied to an MCU commonly using the GPlO port and the UART port and 

using no analog switch 1200. Further, the present invention can be applied to the case where 

the GPlO port and the UART port are not commonly used, that is, the UART port is used as the 

dedicated port of the MCU. 

[00159] The audio system of the present invention sets the path of the signal line according to 

a specific communication of the external device connected to the USB connector. Then, the 

digital audio file stored in the external device is uploaded according to the user's manipulation of 

the audio device, such that the sound can be outputted from the audio device. 

[00160] In addition, the audio system provides the interface to the external device using the 

USB connector of the USB communication or the expansion connector of the serial 

communication. Therefore, the external device can be used without external modification or 

installation of a dedicated interface. 

[00161] Furthermore, the USBIUART common communication system automatically detects 

the USB connection signal and the UART connection signal through the single USB connector, 

and uses it as the common data signal line. Therefore, the user can commonly use the USB 

connector without regard to the USB and UART connection signals. 

[00162] Moreover, the USBIUART common communication system can selectively detect the 

audio1USB or audio1UART signal through a common audio signal line by using the connector of 

the external device, connected through a single cable, and the single audiolUSB1UART common 

connector. Therefore, the audio device can selectively output the audio1USB or audiolUART 

signals through the single cable. 

[00163] Although a few embodiments of the present general inventive concept have been 

shown and described, it will be appreciated by those skilled in the art that changes may be 

made in these embodiments without departing from the principles and spirit of the general 

inventive concept, the scope of which is defined in the appended claims and their equivalents. 

[00156] At this point, the USB_HD+ port that is the USB host data (D+)
port is connected to  the USB connector signal line D+_RXD, and the
USB_HD- port that is the USB host data (D-)  port is connected to the
USB connector signal line D-_TXD (S470). Therefore, the audio/USB
signal can be transmitted/received in the audio device 2400 (S480).
[00157] When the USB connection signal from the connector 2110 of the
external device does  21 not exist in the USB/UART connector 2330, it is
determined that there are no USB and UART  connection signals. [00158]
Although the above description has been made about the microcontroller
unit (MCU)  commonly using the GPIO port and the UART port and using
the analog switch, the present  invention can also be applied to an MCU
commonly using the GPIO port and the UART port and  using no analog
switch 1200. Further, the present invention can be applied to the case
where  the GPIO port and the UART port are not commonly used, that is,
the UART port is used as the  dedicated port of the MCU. [00159] The
audio system of the present invention sets the path of the signal line
according to  a specific communication of the external device connected to
the USB connector. Then, the  digital audio file stored in the external
device is uploaded according to the user's manipulation of  the audio
device, such that the sound can be outputted from the audio device.
[00160] In addition, the audio system provides the interface to the external
device using the  USB connector of the USB communication or the
expansion connector of the serial  communication. Therefore, the external
device can be used without external modification or  installation of a
dedicated interface. [00161] Furthermore, the USB/UART common
communication system automatically detects  the USB connection signal
and the UART connection signal through the single USB connector,  and
uses it as the common data signal line. Therefore, the user can commonly
use the USB  connector without regard to the USB and UART connection
signals. [00162] Moreover, the USB/UART common communication
system can selectively detect the  audio/USB or audio/UART signal
through a common audio signal line by using the connector of  the
external device, connected through a single cable, and the single
audio/USB/UART common  connector. Therefore, the audio device can
selectively output the audio/USB or audio/UART  signals through the
single cable. [00163] Although a few embodiments of the present general
inventive concept have been  



CLAIMS 

What is claimed is: 

1. An audio system with an external device, comprising: 

an adapter having an external device connector at one terminal and a USB connector at 

another terminal to provide a signal connection therebetween, the external device connector 

being provided for connection to an external device; and 

an audio device including: 

a USB connector for providing an interface to an external device directly connected 

thereto or an external device connected through the adapter; 

a multiplexer for selecting one of a USB signal line and a serial signal line as a signal 

path with respect to the USB connector according to a select control signal; 

a USB controller for connecting to the external device through a USB communication 

during a path setting of the USB signal line, and for receiving a digital audio file from the 

external device so as to let the received digital audio file be decoded to thereby output a sound; 

a serial controller for connecting to the external device through the adapter during a path 

setting of the serial signal line, and for receiving song information through a serial communication 

so as to provide the external device with a device control signal based on a user's manipulation; 

and 

an audio controller for providing the multiplexer with the select control signal according to 

device identification when the external device is connected through the USB connector, 

wherein the audio controller provides the digital audio file from the external device 

through the USB controller when the external device is a USB device, and receives the song 

information from the external device through the serial controller and provides the device control 

signal to the external device when the external device is not the USB device, so that the external 

device is driven according to the device control signal. 

2. The audio system according to claim 1, 

wherein the audio controller performs USB communication or serial communication 

when the external device is connected to the USB connector, and sets a signal path by 

determining whether the external device is the USB device. 

3. An audio system with an external device, comprising: 

an adapter having an external device connector at one terminal and a USB connector at 
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shown and described, it will be appreciated by those skilled in the art that
changes may be  made in these embodiments without departing from the
principles and spirit of the general  inventive concept, the scope of which
is defined in the appended claims and their equivalents. 22 CLAIMS  What
is claimed is: 1. An audio system with an external device, comprising: an
adapter having an external device connector at one terminal and a USB
connector at  another terminal to provide a signal connection
therebetween, the external device connector  being provided for
connection to an external device; and an audio device including: a USB
connector for providing an interface to an external device directly
connected  thereto or an external device connected through the adapter; a
multiplexer for selecting one of a USB signal line and a serial signal line as
a signal  path with respect to the USB connector according to a select
control signal; a USB controller for connecting to the external device
through a USB communication  during a path setting of the USB signal
line, and for receiving a digital audio file from the  external device so as to
let the received digital audio file be decoded to thereby output a sound; a
serial controller for connecting to the external device through the adapter
during a path  setting of the serial signal line, and for receiving song
information through a serial communication  so as to provide the external
device with a device control signal based on a user's manipulation;  and
an audio controller for providing the multiplexer with the select control
signal according to  device identification when the external device is
connected through the USB connector, wherein the audio controller
provides the digital audio file from the external device  through the USA
controller when the external device is a USA device, and receives the
song  information from the external device through the serial controller and
provides the device control  signal to the external device when the
external device is not the USA device, so that the external  device is
driven according to the device control signal. 2. The audio system
according to claim 1, wherein the audio controller performs USB
communication or serial communication  when the external device is
connected to the USB connector, and sets a signal path by  



another terminal to provide a signal connection therebetween, the external device connector 
being provided for connection to an external device; and 

an audio device inclUding: 

a USB connector for providing an interface to an external device directly connected 
thereto or an external device connected through the adapter; 

a USB controller for connecting to the external device through a USB communication 
during a path setting of the USB connector and the USB signal line, and for receiving a digital 
audio file from the external device so as to let the received digital audio file be decoded to thereby 

output a sound; 

a serial controller for connecting to the external device through the adapter during a path 
setting of the USB connector and the serial signal line, and for receiving song information through 

a serial communication so as to provide the external device with a device control signal based on 
a user's manipulation; and 

an audio controller for setting a path of the USB or serial signal line, based on 

identification of the external device, according to the USB or serial communication result when 
the external device is connected through the USB connector, 

wherein the audio controller provides the digital audio file from the external device 
through the USB controller when the external device is a USB device, and receives the song 
information from the external device through the serial controller and provides the device control 

signal to the external device when the external device is not the USB device, so that the external 
device is driven according to the device control signal. 

4. The audio system according to anyone of claims 1 to 3, 

wherein the serial communication is a universal asynchronous receiver/transmitter 

(UART). 

5. The audio system according to claim 4, 

wherein the adapter transmits and receives a UART signal to the USB connector through 

a signal line connection of an expanded external connector and the USB connector, so that the 
signal connection is provided between an external device having an expansion connector and 

an audio device having the USB connector. 

6. A USB/UART common communication system comprising: 

a connector for providing an interface to an external device, which connector having 
signal lines (D+_RXD, D-_TXD); 

24 

determining whether the external device is the USB device. 3. An audio
system with an external device, comprising: an adapter having an external
device connector at one terminal and a USA connector at  23 another
terminal to provide a signal connection therebetween, the external device
connector  being provided for connection to an external device; and an
audio device including: a USB connector for providing an interface to an
external device directly connected  thereto or an external device
connected through the adapter; a USB controller for connecting to the
external device through a USB communication  during a path setting of the
USB connector and the USB signal line, and for receiving a digital  audio
file from the external device so as to let the received digital audio file be
decoded to thereby  output a sound; a serial controller for connecting to
the external device through the adapter during a path  setting of the USB
connector and the serial signal line, and for receiving song information
through  a serial communication so as to provide the external device with
a device control signal based on  a user's manipulation; and an audio
controller for setting a path of the USB or serial signal line, based on
identification of the external device, according to the USB or serial
communication result when  the external device is connected through the
USB connector, wherein the audio controller provides the digital audio file
from the external device  through the USB controller when the external
device is a USB device, and receives the song  information from the
external device through the serial controller and provides the device
control  signal to the external device when the external device is not the
USB device, so that the external  device is driven according to the device
control signal. 4. The audio system according to any one of claims 1 to 3,
wherein the serial communication is a universal asynchronous
receiver/transmitter  (UART). 5. The audio system according to claim 4,
wherein the adapter transmits and receives a UART signal to the USB
connector through  a signal line connection of an expanded external
connector and the USB connector, so that the  signal connection is
provided between an external device having an expansion connector and 



an analog switch for selecting one of UART data signal lines (UART-TXD, UART-RXD) 

and USB data signal lines (USB-HD+, USB-HD-) with respect to the signal lines (D+-RXD, D- 

- TXD) of the connector according to the select control signal; and 

a system controller for setting the UART data signal lines as GPlO ports, reading signal 

levels of the UART data signal lines, and detecting whether the connector is connected to the 

UART or the USB according to the reading result, 

wherein when the UART connection signal is detected, the system controller sets the 

UART data signal lines as the UART ports, connects the UART data signal lines and the 

connector signal lines according to the select control signal, performs a UART communication; 

and when the USB connection signal is detected, the system controller connects the USB data 

signal lines and the connector signal lines through the analog switch and then performs a USB 

con-~niunication. 

7. The USBIUART common commur~ication system accordiqg to claim 6, 

wherein when the D+-RXD signal line is HlGH and the D--TXD signal line is LOW, it is 

determined that the USB is connected to the connector. 

8. The USBIUART common communication system according to claim 6 or 7, 

wherein when the D--TXD signal line is HlGH and the D+-RXD signal line is LOW, it is 

determined that the UART is connected to the connector. 

9. A USBIUART common communication system comprising: 

a connector for providing an interface to an external device, the connector having first 

signal line ports (GPIO-TXD, GPIO-USB-HD+) and second signal line ports (GPIO-RXD, 

GPIO-USB-HD-) connected to signal line data (D+, D-); and 

a system controller for setting the first and second signal line ports as GPlO ports, 

reading signal levels of the UART data signal lines, and detecting whether the connector is 

connected to the UART or the USB according to the reading result, 

wherein when the UART connection signal is detected, the system controller sets the 

UART signal line ports (GPIO-TXD, GPIO-RXD) as UART ports and performs a UART 

communication; and when the USB connection signal is detected, the system controller sets the 

USB signal line ports (GPIO-USB-HD+, GPIO-USB-HD-) as USB ports and then performs a 

USB communication. 

an audio device having the USB connector. 6. A USB/UART common
communication system comprising: a connector for providing an interface
to an external device, which connector having  signal lines (D+_RXD,
D-_TXD); 24 an analog switch for selecting one of UART data signal lines
(UART_TXD, UART_RXD)  and USB data signal lines (USB_HD+,
USB_HD-) with respect to the signal lines (D+_RXD, D- _TXD) of the
connector according to the select control signal; and a system controller
for setting the UART data signal lines as GPIO ports, reading signal
levels of the UART data signal lines, and detecting whether the connector
is connected to the  UART or the USB according to the reading result,
wherein when the UART connection signal is detected, the system
controller sets the  UART data signal lines as the UART ports, connects
the UART data signal lines and the  connector signal lines according to
the select control signal, performs a UART communication;  and when the
USB connection signal is detected, the system controller connects the
USB data  signal lines and the connector signal lines through the analog
switch and then performs a USB  communication. 7. The USB/DART
common communication system according to claim 6, wherein when the
D+_RXD signal line is HIGH and the D-_TXD signal line is LOW, it is
determined that the USB is connected to the connector. 8. The
USB/UART common communication system according to claim 6 or 7,
wherein when the D-_TXD signal line is HIGH and the D+_RXD signal line
is LOW, it is  determined that the UART is connected to the connector. 9.
A USB/DART common communication system comprising: a connector for
providing an interface to an external device, the connector having first
signal line ports (GPIO_TXD, GPIO_USB_HD+) and second signal line
ports (GPIO_RXD,  GPIO_USB_HD-) connected to signal line data (D+,
D-); and a system controller for setting the first and second signal line
ports as GPIO ports,  reading signal levels of the UART data signal lines,
and detecting whether the connector is  connected to the UART or the
USB according to the reading result, wherein when the UART connection
signal is detected, the system controller sets the  UART signal line ports
(GPIO_TXD, GPIO_RXD) as UART ports and performs a UART  



10. The USBIUART common communication system according to claim 9, 

wherein when the second signal line port (GPIO-RXD) is HlGH and the first signal line 

port (GPIO-TXD) is LOW, it is determined that the UART is connected to the connector. 

11. The USBIUART common communication system according to claim 9 or 10, 

wherein when the first signal line port (GPIO-TXD) is HlGH and the second signal line 

port (GPIO-RXD) is LOW, it is determined that the USB is connected to the connector. 

12. A USBIUART common communication system comprising: 

a connector for providing an interface to an external device, which connector having 

signal lines (D+-RXD, D-TXD); 

an analog switch for selecting one of GPlO detection signal lines (GPIO-A, GPIO-B), 

UART data signal lines (UART-TXD, UART-RXD), and USB data signal lines (USB-HD+, 

USB-HD-) with respect to the connector signal lines (D+-RXD, D--TXD) according to a select 

control signal; and 

a system controller for reading signal levels of the connector signal lines, and for 

detecting whether the connector is connected to the UART or the USB according to the reading 

result, 

wherein when the UART connection signal is detected, the system controller connects 

the UART data signal lines and the connector signal lines according to the select control signal 

and then performs a UART communication; and when the USB connection signal is detected, 

the system controller connects the USB data signal lines and the connector signal lines through 

the analog switch and then performs a USB communication. 

13. The USBIUART common communication system according to claim 12, 

wherein when the GPlO detection signal line (GPIO-B) is HlGH and the GPlO detection 

signal line (GPIO-A) is LOW, it is determined that the UART is connected to the connector. 

14. The USBIUART common communication system according to claim 12 or 13, 

wherein when the GPlO detection signal line (GPIO-A) is HlGH and the GPlO detection 

signal line (GPIO-B) is LOW, it is determined that the USB is connected to the connector. 

15. A USBIUART common communication system comprising: 

an external device connector connected to an external device to provide an audio 

communication; and when the USB connection signal is detected, the
system controller sets the  USB signal line ports (GPIO_USB_HD+,
GPIO_USB_HD-) as USB ports and then performs a  USB
communication. 25 10. The USB/UART common communication system
according to claim 9, wherein when the second signal line port
(GPIO_RXD) is HIGH and the first signal line  port (GPIO_TXD) is LOW, it
is determined that the UART is connected to the connector. 11. The
USB/UART common communication system according to claim 9 or 10,
wherein when the first signal line port (GPIO_TXD) is HIGH and the
second signal line  port (GPIO_RXD) is LOW, it is determined that the
USB is connected to the connector. 12. A USB/UART common
communication system comprising: a connector for providing an interface
to an external device, which connector having  signal lines (D+_RXD,
D-_TXD); an analog switch for selecting one of GPIO detection signal
lines (GPIO_A, GPIO_B),  UART data signal lines (UART_TXD,
UART_RXD), and USB data signal lines (USB_HD+,  USB_HD-) with
respect to the connector signal lines (D+_RXD, D-_TXD) according to a
select  control signal; and a system controller for reading signal levels of
the connector signal lines, and for  detecting whether the connector is
connected to the UART or the USB according to the reading  result,
wherein when the UART connection signal is detected, the system
controller connects  the UART data signal lines and the connector signal
lines according to the select control signal  and then performs a UART
communication; and when the USB connection signal is detected,  the
system controller connects the USB data signal lines and the connector
signal lines through  the analog switch and then performs a USB
communication. 13. The USB/UART common communication system
according to claim 12, wherein when the GPIO detection signal line
(GPIO_B) is HIGH and the GPIO detection  signal line (GPIO_A) is LOW,
it is determined that the UART is connected to the connector. 14. The
USB/UART common communication system according to claim 12 or 13,
wherein when the GPIO detection signal line (GPIO_A) is HIGH and the
GPIO detection  signal line (GPIO_B) is LOW, it is determined that the
USB is connected to the connector. 15. A USB/UART common
communication system comprising: 



interface; 

a connector body for commonly connecting an audio signal and a USBIUART signal; 

a communication cable for connecting the audio signal and the USBIUART signal 

between the external device connector and the connector body; and 

an audio device connected to the connector body to selectively receive audiolUSB or 

audiolUART signal. 

16. The USBIUART common communication system according to claim 15, 

wherein the connector body includes an audio jack and a single USBIUART connector, 

and the audio device includes an audio jack connector corresponding to the audio jack, and a 

USBIUART connector corresponding to the USBIUART connector. 

17. A USBIUART common communication system comprising: 

an external device connector connected to an external device to provide an audio 

interface; 

a connector body for commonly connecting an audio signal and a USBIUART signal, the 

connector body having an audio jack and a single USBIUART connector; and 

a communication cable for connecting the audio signal and the USBIUART signal 

between the external device connector and the connector body. 

an external device connector connected to an external device to provide
an audio  26 interface;  a connector body for commonly connecting an
audio signal and a USB/UART signal;  a communication cable for
connecting the audio signal and the USB/UART signal between the
external device connector and the connector body; and an audio device
connected to the connector body to selectively receive audio/USB or
audio/UART signal. 16. The USB/UART common communication system
according to claim 15, wherein the connector body includes an audio jack
and a single USB/UART connector,  and the audio device includes an
audio jack connector corresponding to the audio jack, and a  USB/UART
connector corresponding to the USB/UART connector. 17. A USB/UART
common communication system comprising: an external device connector
connected to an external device to provide an audio  interface; a
connector body for commonly connecting an audio signal and a
USB/UART signal, the  connector body having an audio jack and a single
USB/UART connector; and a communication cable for connecting the
audio signal and the USB/UART signal  between the external device
connector and the connector body. 27 




