TITLE OF THE INVENTION AUDIO SYSTEM, AND USB/UART
COMMON COMMUNICATION SYSTEM FOR THE SAME
BACKGROUND OF THE INVENTION 1. Field of the Invention [0001] 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

TITLE %ﬂﬂﬁtp@ Ilth?ERf?ﬁ?ﬁt invention relates to a USB/UART common
communi C‘at—OTT_system in which USB and UART connection signals are
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T, ignals as a common signal line. [0003]
BACK Lﬁ\mg Hr—“ﬁq&cfﬁ\?@ﬁw&é relates to a USB/UART common
communlcatlon system, in which a connector of an external device and an
1. Field pfi1e)/S¥IUART common connector are connected through a single
cable and an audio device selectively outputs an audio/USB or
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consumers increasin Iy want to listen to songs stored in a media player

eXpanﬂ%ﬁﬁﬂnﬁﬁﬁ%MP% fiolt's sored dsax h‘ﬂﬁx‘ﬂ?%l&\ﬁ&%oa%dtﬁ%cord'”g toa
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such that a song played by a media player is transmitted over a specific
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detectesldhﬁalegcégﬁtﬁ&onmepmpmatgMammwmemnglwmnt to directly

d\édl ital contents stored in a USB memosﬁéthrough a speaker system
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in whickppkoatiesteritias "ﬂdﬂﬁ[ﬁéﬁo‘aﬁmmaﬂﬁﬁT USHN e dnnector are
X LSTO CE flle the present a anton i
connedgd NG 2 Hsdl K and e UNa SR SRR BRI or

audio/h!aﬂiomn@tmmfpammmqné’gi@w&mmmos 376). Accordlng to this
patent, an audio device includes a USB host interface to directly read and

2. Deiﬁé@@@rﬂfem RedplfiA™h USB memory.

[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



[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
RegistoatmroNer 4018 36k dAecoutinglebisipatentima audir TedpenngiicesanUSB host

mterfa%@h@'@i?e@ RPN SARPINERIS RS d APAU I8 AGitiqY. as illustrated in
Fig. 2, the 32-pin connector 11 of the MP3 player 10 is connected to a
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IEEE fasHQissaitesiape (POD-ready” and an analog audio is separately
connected through an Aux-line. [0010] In recent years, USB connectors
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communication has an expansion connector and a USB connector
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consumers purchase a lot of the Apple i-PODs or UART commupnication
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used a Ie an e separat y use
conneatﬁstﬁbrﬁuwhénm@ {N€RT and AUDIO connectors are used, a UART cable
nd an AUDIO cahle must be se aratelé used. SUMMARY OF THE

[0010] \\ BRI YRR T3P AR OROECH TS IR ERMRAIRS it &R fiioiabaesgfore. in

order muichplsyseinththii@Ready ol AR Tnteniaue wativectihanandediahdstioelude both an
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for communication or interface of the external device, and can upload a
[0011FigiBdcde thie AjpiedPothe HxERY BohASMIEE AIEEREINEHR JSHEaRd interface and a

player u5|n5)H1atL?,£ll:\plI (t:%?n%%%lcatlon 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



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
moduleepeaeititiatiosifpraterton 8 Batie sk Rtz Sif thel dixtesalaltvite)SBIand upload a
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present invention is that it provides a UART common
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comprising: an adapter having an external device connector at one
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or connection to an extern an au 10 de includ
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USB of UXFETi@st4RIALP IPleaNseXitiNa BELHREL AR eGIAh UhieagdhtheradaRigtivély enabled.
multiplexer for selecting one of a USB signal line and a serial signal line as
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SB communication during a path setting of the USB signal line an
Comm%éHGIﬂj'arlﬂUlf};ﬂ byHRinge %%QQQHQMH%@%E&%{PH&H@W?HI%W”eCted to
a conneatpribitiseeridraalsrddecontroller connected to the external device

through the adapter during a path setting of the serial signal ling and
[0017]reckivindes imgdntorpiistichalaleishabisstialtee presatit tien tionayagides an audio

systenPUA IR BREXEE RIS PHENG ARV SRRl FIGRA! BasRHILFASES fnector at

manlfulatlon and an audio controller for providing the multlglexer with the

one tewpjar} 2h a1 SR FAINRLIBF AL RINRRE IR RIS SvHERAHRORRESHIA
therebdbveen ithecentectadidvioa gbrthectdS BetunpesidedvidrecenmotoatnlEn external
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the USB control er when theé external device is a USB device, an

device dicaricATBRIRG AR RGN RulerBRbdeviea RaNpRSIRS HHRYGH TR e dartsr @
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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



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
driven ggotdaigatedhe dsBcemantrctaigitadnother terminal to provide a signal

connection therebetween, the external device connector being provided
[0018] o, leRABE (R ATEMPURI PRI GiORIRG S Hie AYHIS aeViElIfiAfithfquslio system
accordld§ Bochaneetentan psonih pgridrini ey SB e donausisigiorebr deviaecdireetiyication when

nected the rn ' nected throygh the adapter. a . .

the ex g e B R e e P Ricniing
whethegdhengestatealsledogiifgtRega8B sieing: of the USB connector and the USB

signal line and decoding a digital audio file received from the external .
[0019] 4 et R RHFP BRI R BRAYE SRIBHS LnREIRENLBHEOLRIy REPYides an audio
systemrexitrzal edeival theaughctivepidageaadapter patlingedtirexteftheddB8e connector at
one tefffiRAF araangiéﬁgoﬁﬁ@ab?'mclmsﬁeﬁmfﬁ%v 9y 8HRBction

rough a serial communication so as to rov!cFe;l the extgﬁ%ﬁ@ewce with
therebgjwrs/iedeomiolmabrRIeRseansAtar ReiNS PrRSH SIIPnasgtion fiampexteral

device cartiratesion itiog incRaihg bLUS B Sehaecerirdrsighaditigearbrtedees to an external
device DR R B R O B BRSO AR 0 AR L BT capter: 2 USB
comm)(mlca Ion resuit w enathe external device Is connec ec?t roug al%e
controllgsgprewstrattoth@iexieinatite voel ibrooet &l BSEr 6o e tica tivgidu b it setting
of the ISBIdEIEEXIEF BALARYICBBRIGHANIHACHPEEOMHG WA R IAR SXeERRIved from the

evice is a USB device, and receives the song. information from t
extern HFC%) o@ﬁ

SBYIFR QDRSO BUBH RS Lh AR P HALPH FOURRESHLS
througlmdin&radagigmaium@e pariﬂeseﬂiimnevfdbe/_\lﬂﬁ_ﬁ dma_arwcttentrrmidjt_hdcmliisamgm_enne and
receivirtrbss% }HM%%]FBGg%tEQP%H ggr\ﬁ'ﬁﬁjrlﬁ??ﬁﬁfﬁ@cggg%défl&@eth?e%g(‘l’é‘?fﬁal device

controf signal. [0020] In"order to accomplish the above objects, the seria
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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.



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
[0022] G PiDopdetsoreachmipisribblebeleaftjestts] ARTpdesardi inalriivespraniles a

USB/LQ@%?@HM@%BW&D%@&WQ@E eoRpeeiRg: 9 ogﬁr'}éétaﬁd?rp%‘%r&l%an interface

according to the reading result, wherein when the UART connection

toan %@H&ﬁ'.%’é‘t@&é@%@@%fé‘?ﬁ %\Pﬁ&ﬁl&”@é{@%ﬁé%AW&%&B@%%@@'OQ
switch w&meum@"bmusumm simé,lmrl%'ﬁ CIMST_g'lelmﬁﬁsR:Thd{HB) and USB data

signal Eﬁ}gﬁf&ﬁmﬂ@fﬁ'tﬂéwﬁi b té@?@% RQ |F%le5é pal rQﬁBOB“S&E) of the

cafion; a nectron |gnal IS detecte

conneghy @%@&iﬂ@éﬂtﬁwéﬁ@@hﬁ@@@'tﬁ@@Slrdfa?asﬁmpmér@'iﬂﬁcﬁqr@ttmg the UART
data sigﬂanﬁrégbsiomo(i)%ozﬁsth@adﬁ}tgl ’ thigrRnaos s vitgh wmhaatasrﬁaﬁnﬁwey&&i

com ication. n order to acco, cts, the
deteot SRR I Ot Lo A o B AT L S5 iR e REc ST o the reading
result, iwbersiowbetdinibédiihaonhedidtRSIgimt sneierieddhie ystameotdroldresets the
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; he UART data
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the UART is connected to the connector when the second signal line port
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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.

[0025] In order to accomplish the above objects, the USB/UART common commuriication
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
(GPIO_TXD) is LOW.

[0026] In order to accomplish the above objects, the USB/UART common communication



(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,
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[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
corinected to an external device to provide an audio interface; a connector body for commonly
corinecting 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.

[0031] In order to accomplish the above objects, the connector body of the USB/UART



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

selectively receive audio/USB or audio/lUART 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
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corresppiicing feytae FEEIR AR Rt IRELUR R SRIBERIRG P AEERRS Hing SR RS B/UART
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connecting the audio signal and the USB/UART signal between the
[0032]extdnrRifgetacceompdcidharibave ebinststhienyagens rneEmtion provides a

USB/@@%&W{E@%?EJM&?R%B&%'_ &Qﬂg%ﬂgTEﬂﬁﬁx%@ﬁﬁ:lépgé\V%rﬁﬂ%fér

n ects o rese eneral inventive concept wi ecome

conne§38 oA SHATHA SPHER, BBk B G8 BAL A et RGg fogcommonty
connettiagembodinsigis)| eicea WSEHHRREHRgNaitthéheoaoeotaipboyyritpdravengsidio jack

and a SYRIETSHAVRAT Fig et A RIRS! diRaRni LR alRGkE SAYMRRAAPERERTO signal

a conventional MP3 player and a remote controller; [0035] Fig. 21s a

and thg JSBIAR L RIRRPENESE C6 FICea AR BT AL BRTSRS CRPECtor body.
BRIEFPEE@&FQM‘@%@ e} é%mﬁ@s3 is a block diagram illustrating a

TECtion Of an exteniar gevice using a standard USB in an audio
system according to an embodiment of the Eresent invention; [0037] Fig. .
[0033]y s ThetsAnd{ap ARG iRFeE it d LOIRREQRICRSOP SR BLERREr HdKaE & rgnpept wil
beconReHPHaCETN ENINMGatEOR 4B app 6 Sesl@BhAtOlsl  D@itYy ale Sl vEtht of
éhe L{estth invention: {0038 F{'g. 5is a block di%gram iIIusftrart]i.ng_a
embodinients, . ta ef1 1 con unc onw h ¢ accompdnying Qrawings o1 whicH:
connection between an adapter and an audio device it an audio system
[0034@00{3@'?!9&9 B QTR ERENL O AR PIRRF N ENEI N JAO 3 YR fidR & MP3 player
lock diagram illustrating a connection between an adapter and an audio
and a (ROPRIE [OAFPARIdio system according to another embodiment of the
resentjnvention: [0040] Fia. 7.is a block diagram of an audio s
[0035E“:(:1E‘|e : ré1 dstgrb'o& [%aogij}'lgn%elmj%ﬁ?ﬁgg 2 LneaHoA Bt 38 Y %onvgﬁ{%ﬂ]al MP3 player

0 anem present invention;

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 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. 5is 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 USB/UART common communication system according
to an embodiment of the present invention;



[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
[0042]f|lovidtraltislasiratihgiaaraperbiticni B 44 Rihnancagdio saymenicetiomapsigm of Fig. 8;

USB/UART/GPIO functions according to an embodiment of the

10043} i RGN OO N8 SRR PG4 PR ATED FFRUPRELGRTmUcaton
systensysimmiisgaratedynbsitighddSH DA R ésemtiDvientiztions according to an

embodiment of the present invention; [0047] Fig. 14 is a flowchart
[0044]il|udtigtitgiag eiperiating i donneunmoatiet ey skstaraaearaten)y using
USB/UARB/E AR THIABHEh EUACAIN M G ¢S AT RRATI R RRE Ot iR GRRRR LN

invention; [0048] Fig. 15 is a block diagram of a USB/UART common
[0045]configunicatioficsystarh ihusteatiigoart @per atob of imantatiteafisassstem commonly
using br%ﬁg}&%@%&?%%l il éc%?%%!‘%&’%ﬂ%%%&%!ﬂ%ﬁﬂ ORRIANGN,0 ﬁ‘uon

mmon communication system accordlng tO an embo Iment

[0046pf t%pﬁ%g%égﬁg@g’%%’&%@%@% fﬁ%ﬁ’gi@@rfé:eﬂyﬁely using
eference will now be made in
USB/ LE%REA(% l[ﬁf%ﬂ%ﬁl&% B8P, & r?f’{f@ﬁ'etr grrﬁ‘?\%' dBYEREN
[0047]|e aﬁ'@;% Rf yHUGRRLR |HH§%§I§F§)§1|%B Hb%r%%%?'&"&%%dﬁ%w Q’g@?ﬁeé@parately

erence numerals refer e elements throughout. T

using H%&bﬁﬁyﬁelé}é%éaeﬁﬁée%&m i asyQETRAERBIIAl the presentgeiien:

concept by referrin 0051 An audip system
10048 B 15 PR AR s S A VR T AT S ity 2coording
to an @madtwmetélthﬁlmeeéeﬁenwt@rﬂgsd3 to 7. [0052] Fig. 3 is a block
dla% am illustrating a connection of an external device usi f a standard

[0049) ;S Bigh 1 inddigveshashil uriEaineaneraralmeR SR/ SARE pravaAr communication

systenTwestigingHigart émnteollantiagrarpréisiy atirpaonnection between an
external deV|ce usmg a serial communlcatlon in an audlo system

blckdlagram |Ilustat|g a connectlon between an dapter and an audio
[ooso}ievmréfbﬁee Wﬂfﬁbmaéw%w te e embegimsis of the praseitigeneral

|nvent|1\r/]§/ enragﬁnsﬁOOSBlﬁes%lg a ed o J:gl%%?fedo |r15 tﬁgea&%%%as%%% 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. 310 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

includes an adapter 200 and an audio device 300.



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

(UED) or an MP3 player, which uses a standard USB as the external

device connection module 101. [0056] Referring to Fig. 4, the external
[0054]deVibe ¢@ingldéricanttpanision animtetaor Dhéheatsinalaltascd00@Md includes

an extéﬂ?éf 88/ MR Qlaye rrsrd o @dﬁﬁ‘&:}_equ‘fwa%fQPZM@mH@S%?’o device

2- pin connector as the external device connection module 101. A
300. T#&?é&nﬂﬁ%'@ﬁé%@%ﬁgueﬂoaﬁcmﬂe' pragia Rfmaiger-pas tsoered digital

media hiferadéapter 200 includes an expanded external connector 201 at one end
and a USB connector 202 at another end. The expanded external

[0055] corftrfetongda fideanscaxtespbdardce dRe spanbete thabeftesmeisidi4ED) or an MP3
player, GANBEEliR8 Mot ADD B terexisiRahSeIdcR d 0O A8 0AJRBERIZ SN .

provides a signal connection between the external device 100 and the
[0056] audrefdeingetoF0E. 40 0E8 Raterrthayite RiQ0 mdhdeadaptap@fsion connector. The

externéf%%gslb%cﬁ%gﬁéaa“%-g B\QQQIJ H&élaeoh" §%A$?PQ&%%Z%%&6§J“&HT&% uses a 32-

signal line connection between the expanded external connector 201 an
pin Cortﬂ@CESDSB%*Bﬁrfé%%’r"ai@’?v’l?ﬁé@fﬁ?é“ﬂﬁ@%’dﬁe@@d\ﬁmwglwp|e of such

an MP8@MeetiomnedpieaPhe. external device 100 having the 32-pin connector
and the audio device 300 having the USB connector 301. [0059] Although
[0057]the 3@ pitepigiadilonctuien ectexhasdederc@esarisetedar?ekatnpie efidhend a USB

conne@3IHRALEARBRIIPERP L 1HHSRIBSHRALNE LR QMRQMQr@QQmﬁ'&@ted 50 as to

present invention is not limited to this. It should be construed that the
00"98%9&%?% 1R BYRHARHEPYem TRRREHRTEd e oM REderXP IRt IR dRBnd e
adapteio2te providesy D& jging obithedtispandicsenchaesterrial ieyiexté 00eand the audio device
30 connection module 101 provided in the external device 100. [0060]
Referring to Fig. 5, the audio device 300 includes a single USB connector

[0058]30hé¥emH5'E8@1§f 3QRe 30 26O NEALRTIBRSAESB GRRIAlIgh A0 BRIUSB
a serial contrg%r 305 The audio device 300é|HcIudes a host

conne R A S A e B G PR TS R oAU fapagstor 201

and th@ S B S&oeotoe 202. 30epzfovel disccandenieaf 200 1w dhidesxtieerag da\veoari@fion
betweéﬂrﬁl(\etlgxternal 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 thls 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



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
the USHeconiwmsttredipleackerdiniicst salgie fiknttobsignal arowdeibfematitethrsighontroller
303, 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
[0062]UFBslifisthatadgh tg BShanentaos ndoaaisytte mw@ﬁdﬂﬂmgm@inteﬁace is

d|rectI)[ %%Lgtgdngbtﬁw@ Qu%?géjé%%a%é”%%r%q gﬁ?cﬁglﬁ {%}5? @?ogé%c{ﬂ m the inner

ce serlal communicatio € auaio sys ccordin

storageuasSHRCH D! 16 cpaaeriem i pa" Sudeieaineriipdepiag S08fihen
decodélerRRIYR id¥d [ iarkicdig e Rois @PONSEtaddtb resialy throdghiie speaker system.

expansion connector and transmits/receives song information and device
[0063]conTeaihsscer e, tinéheudibAdRVickB0Q Hhe sdElB dostriuncicationh¢0.65¢ \Advine 300

acceséastﬁétﬁéeﬁ'nqsms %9%@@6%@%@5%@ h@éﬂ%ﬁ%@m%%hﬁ

audio controller 303 provides the multiplexer 302 with the select contro
Cmms%@ﬁ%ﬂ%ﬁ%@d on device identification. When the external device 100 is the

[0064] device, the d|o conLoI er 303 rforms con ﬁ]OI sych th t the digital

qudiii e'?sap%’\ﬁd '8M “es&?eﬁqa 80.%%%8 r%S’éemﬁ §%e“ Ing the
serial gonnoiésadion.ivthedudo syséemabdenridiod B0a8 embitiMesBotithdquedent invention.

Spemfi%HHUOth‘@mB@'ﬁE?Q?bPﬁfé%fgﬁe%ﬂ@B' O&%‘Eﬂéhﬁlﬁ&b& |§%ﬂd@f9é8‘ﬁ#8@%ﬁ the 32-pin

received from the external device 100 through the serial controller 3
expansgian ¢RBNGARES E%HﬁBF@&%&?%&%ﬁ&H@tB‘W@‘%}?&@MﬁYM&?&? @ signal to the
UART piwoirigeidetediial extermalickigtidoe 100 to drive the external device 100 in

accordance with the device control signal. [0066] In addition, when the
[0065]extéVhandegiestamelideismtetd earnegtethtngsE domhisBsormtecteng01, the audio

contro%@@ﬁﬁmggigdﬁt@mm%ﬁ @?E%?ﬁhé@@é&%@%ﬂgi%%ﬁrbégeé andibvice
contro etermin wne evic

dentiiGaliRe, BT A EL D GE T ilt USRI FHoie caplsater 303
performiticontybl sushptiedbthbléighaitaheic GiéasqumvideditativthésekiertaA®RTicd00 through
e USSR RSO B9SRGB BSOS BT ol 87D

modified in various ways.
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 arddition, 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

10



[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
not inc8Gkedr Theraieis, comeodesaBpSestimtion witlder garitied fithaprcisendssf the
communication, the audio controller 303 sets a(gath of the USB or serial

wwa]&grﬁfﬁﬁg‘ﬁ&gﬁ&r@ ¥hendheextaiatiopvisedbikspnargiaddbreden the USB
conne (0SIGA)1T e sridict sptraliés 8@BIpsitety s vemmieiepipmtopieaitndselect signal to

the Us%eg g% wih %EFF}S dns 9%@&%’?%8&“1%% aﬂ%éhgrﬁg”ae %"Et O"erésult of the

e pat e Signa |ne IS set accordlng eresu

Comm@@ﬁﬂﬁlﬂj’h|3ﬁ|6%d'|§09?0‘}’%¢fe399r@t@§m?3’f qﬁéﬂ@dﬁ%ﬁmﬂuéaﬂ@lrﬁ@ﬁﬁdlmeaccordmg to

the ideriREtRDIgaAtHE BigddaBdéirPatn of the USB signal line is set between
the USB connector 301 and the USB controller 304. When the result of

[0069]the T weianicidioa is exatiuhiydlSBivire Fhih aitiheuseatibsignadtioenisdseith one of
the us@&‘é‘!ﬁ{?&le‘i@oﬂ%ﬁdcfﬁ'é%%%rc%%&%? éBS SHAHEIUR RO FP [ is set

hen setting the% ath of the USB signal line, the USB controllér 304 is
accord@@g\%%aewlmé RIEPHNHBIFRECR 00 through the USB communication,

rec es edl oflle fromt e exIer Ide 100
10070 e e B8 AR PR S R EAG TR elgb R En ey g Path of
the US@argofaHheesermt@gtvmeméwetwﬁemlrmtmﬂlé‘r SMtMﬁBm@rt&% When
the res@ﬁt%mﬁé demicRLARBIBRAL B Lhe AP I8N OB SeHBERMM line is set between

information from the external device 100 through the serial

the USR ramraictiih and throtedalapiralfe A device 100 with the device
d | 3 b K
o S S B S0 ot

the extﬁmhﬁ@wcw@@éty@whetf@ﬁ%mrd@aﬁ@@ 1@9%m@aéwiﬁéim@dmﬁl@from the

extern8YSEABES 0 kP Eedayia RN FL HaR EQ SR WA RRRIID A1 XLEN R A AViCEHLAA. IS
not the USB device will be described with reference to Fig. 7. [0074]

[0072]Whérdnesettiegrtbbgenicef 19 dsrizd nigdeatdith¢o tHeesehEB comrotet 0304 chrenected to

the ex%eﬁlé(l)dgg @qué)?f tﬁgﬁﬁﬁrtfr% S gtgr%d) rr§8é|%§ %%@H%C(ﬁk\%ﬂf{@ﬂ from the

termines e external device 100ist Then, the

externg| fyicdNHB1BIOYGE Hisnegaad sorpariaHiond R SERédesdha srsgialidvice 100
with théedVibintee)l 8igdal 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

11



[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
connediffed@ride ¢onhectadtitotie tiSHitirapiodesighdl libgratie adiipideer 302 selects the

serial SBREIRIOALOH S GRATSEAN A IsBUBIRA PO T I HBRRIEB L@ B Rk rial controller

device 100 is the USB device, the audio controller 303 performs control
5. such that the digital audio file stored in the external device 100 is provided

hr ) troller, 304, [0 igital audio file proyi to
e I T G
BecaugetpalneAitRieesia e nrikerai csitingths sienabineeredhtrotielging description of
its opd?8666 N BReHHRES Manipulation. Then, the digital audio file is decoded

by the decoder 307 and outputted as an audio sound through the analog
[0077Dutpubemihd@3tarrd tde\spedkenShe. L[OB Hvittdhdlzadizteonabtevds performs

controf 99t A1 7S dLRE dEIGTndNEATIA ﬁ%“éﬁ&gﬁ{a?gixﬁ%qiﬁﬁs W6 R through the

information from the external device 100 through the serial controller 305,
USB coniiopeavitbs the device control signal based on the user's manipulation

hraugh th ial signal line to t | devjce 100. [Q080] Th .
o078 SR AR08 Aot G5 E Ee e A KR TIRL7 g aucto
contrafjec3@@ ssthlored|écteel meadiorfild0d metpeaded acesinglindgsodedceTtrntrol signal
based%HQH&%@e?%%Qrigulyﬁ’é(ﬁqeﬂw%,”Bﬁ‘e%ﬂ@i'@Ga%FBlf'i‘ié{@iB%%&Q& hdheidér 307

line illustrated in Fig. 6, and then the audio sound is outputted through the

and oUlpLlied 2858, 1881 AL LCHEBRRRRC RSB SEP i SPERIL b OO
[0079 f}e We%qgmloe)t(rﬂeerr%T%lgﬁ > '{soﬁcgpﬁ\ rﬁ%ﬁ“&e‘@i\é%n%)enacu??osgg ﬂ{r‘&l@?&’&s receives
the specific signal line without regard to the” communication of the

the sopgtisviesnatioicEonnthe exesiakdemier] i shiesigodtioseTalcaniipasydienand

providBEOE @R Jhe Bevies SgRHIYigaharaeitrs Ry iipeinadh seidinghahéRrial signal line
signal line to the external device 100, and receives the digital audio file
o we g B R

rﬂ% {&¥nal device 100. Then, the audio system decodes the digital
[0080f U HIE4R AU IRKLANS RIFC FRMAREIHER G TR LG IR ERL AT ihd
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 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



[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.

to an ehtitokindsiodf the peRuNLinaitn pattsFide s aseddardideatresfIiISEBYUART

comm rg‘cé ?r?rﬁhﬁ Clép\gﬁT rﬁhgf H§88 [0085] The UART is an asynchronous

serial communicat n processor and exists in all computers in order to

[0084]MapRAShRSSIIM mé éﬂtﬁ@@@%%b%f&%mﬁg%W@Nﬁ%gﬂ%on system of
UARTSs. Such a U %i?ﬁ édes an RS-232C interface to the comp

the presqal aian fhe AT o lENT o7 &N&%@fﬁépaévwg ohe kinds of
the comamuiratasom th@tewid alpizs taf flomdatzetranschissiar intiedestreaUdRiices] the USB.

[0086] The USB is an interface specification for connection of a peripheral
[0085]qevide WAEhissar GRYMSHENBHSRSSEY tmsevRination persesspichndiryistsnn all
compuldi® IR asHiaigyitie a<RrsBan nim\afm@q?1 fen mém@h q:ﬂﬁgmm includes their

e era cesto a per ut n the periphera e 1S

UARTE R R RS B et IR Gels O SO P LR R D Ao
commdmvaieswwmheungémralt@lshseﬁﬂﬁ@lstﬁwaaﬁeoophatmmareﬂmwoietatwfrom the

modelYNbeePEpNtsicaree remarkably reduced. Moreover, the USB is easy
to install and a portable computer can be scaled down. [0087] Referring

[0086]t0 Fipe. BSBE Qnim%b&@ébﬁﬁé’ticnmmﬁ@mamﬂeqﬁ@ﬁpsyﬁéemme which is

ector n II|n D+ RX tor nal lin
commeg L EHIREERY SR iReRtieS ol Aede THUSE S8R NGe o common
interfaeméopepnoraiacie ograbiessl deuces ea rsmsenrensrtagnihefethe peripheral

dewce@sm&?ﬁ@ctgd:m%@%&a %%Et@ﬁlw&bﬁl%ﬁh@?@é Qerbﬂé@aluﬁaces
ort. The U (?F@(znne tor s%nal I%r?e D- TX

st da
it BN T S OAN Sema BB ok BV OGH AGEPGaRee

remark@blysieghaleH Dp prarve fOD@3Y BB dtrasrsy dotiostileaad & gy dalkiteltdrAN0tés can be
scaledt@bPgcted to the UART transmission signal (TXD) port, the UART
reception signal (RXD) port, the HD+ port, the HD- port, and the switch

[0087]Se|€R‘éQ§rﬁW_t§Egs (8051 Q\Ith@h@mssmmwedmﬂﬁ'tgw &Mﬁw&ﬁbﬁmtem a USB
L{ XD V) HD+ SB. HD- éWl SW

connec or mé nd a r{ RC ojosggnal hB are connected between

prOVI REGha og e can be pI’UVI

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-, SW_SEL, SW1, 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.
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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

[0091]desTgBaISEBhREe OS2 biowriasale s @ies bAPE sxietial dReied Hirctly
conned L] SR U0Eler S0l e AL o, SIS oAb BB e Bnector

accordi € select control’ signal orthe switch Selector '
1100 njep 98] arstanrdpetih SB Ry nesielivs Assepanateivilerigesdoton SO EL, when

the USB connector signal line D-_TXD is HIGH (3.3 V) and the USB
[0092] .o s Aheigg R e 1849 pelgstrs Cre N is VR Tacaenasion signa ingiand the USB
connedtatsigiie InaihaofibedthEEatalaglinettie selectiseiyrsialigiiheitibemMtc ¥dkctor
sw spert 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

[0093]9'3'[@1 line ﬂ)%ﬁﬁé%ﬁmg?%ﬁ&iioﬂﬂ miﬁwW%‘M»it@F\esH@&o?@Vﬁ@ElS%@WH@%@B
{?é)e,rform,ed. QO9 hF,lg. 10 is afl_owchart illustratin antogJe,ratlon of a+ D
conneqies SRNRRA é?m% BRIRAR 2o SeH SR GRG0 A BEditheRKD is
LOW (Of\thim yarde@uﬂtiri\femimmi[ﬁo%ld,?éferpmg (11 ﬂﬁKB_JAl@TtMesmg:!'rg selectvely set.
When RY/DS B ERUIEGA%0 c@ﬂﬁ&%?‘%%&?l heOR SRR SRR ﬁf‘tﬁxo port of

l.e., adefault LOW (0 V) state (S110).7[0096] In the default state of the
the USGreaneetercisaivees HitrUARVirdheradspiritadralP emeonsdrtsaiRrtively set

In this Wary, AU e UAR TS ernetion Rigeaidinedre connected to each
other, and the UART reception signal (RXD) port and the D-_TXD of the
[0094]U SBigoHhiscadiovighait listaating amenteaticn ebaSB-IABI20M{009 Zpmmunication

systengk?cH’éiﬁa_tgadPﬁém%@H@m%@kﬁgé%eﬁ‘( tRRdtibs UART reception signal
(RXD) port are set as an input port (INPUT) state as a GPIO port function

[0095](51R6)elfY 8] Fie HDtheewirhtbedétis HosiSkitiadhhecsigtal thectamdiBritch
. port of U. t dat ) Si r t rt state (5140).

1200 0 B I e B e R S o Ay

[0096]trans SIS AL BGWRI PREEEEND SEQRIFLIIONEF QbS8 signal

reception signal from the external device are read into the USB connector
(TXD) peBenfHas Riti3X el SRiAenTRHARr &@907'diag267 soniegied 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 HIGH
(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).
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(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

[00101319P@ASH ehis A RITheshiBEt ¥AlLIg F AR FRB R vV IdbRIddS nbt ExistatRe TXD

oV it.isd ined wh '
port (GG B S T RIS, (T RRe 0 o8 AR R AR AT R TAEORT
signal efxtfeenndhQévieecalistsigntang S@mdoriheotdhelEddesiasesevitapasetesttra HIGH (3.3

V) state¥Y a2 PRIy apaloshaviishadieRRiie asire e I3 B3 3nibSiiesignal exists
(8180)[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

+Rart host da a1-sianal is, connected to the D-, T
o102 8B % 08 S A e B SR ERISE e e P Do comnecor
1100, therdiiighisalratre SY\oS Bovithalasi oo ey ifgn184) iwkette bttt dm V) state.

the external device is not the USB connection signal, it is determined that
[00103}, A4 tRIHBASE S Wﬁ%@ﬁﬁ@%&%%&ﬂﬁ%ﬁ%’&&@fﬁﬂ| Iy SO (S5 8ae

D+_RXspesof ithed SR cenmeotor HignBl-HinR XD fHbéIDSBrtasnieetdSBidioat ag (D-)

signal ,(%&Bkﬁ c(g o\ﬁéﬁq Wgt)r%ﬁg)éﬂl'g b@c%ﬁn%%m}%%ﬂgls@?%imﬁl'ﬁ\’sq\)é/y the

V), it Is determined the re is_the USB connection signal (a status in
USB copieuiRatios gars besuryds 691 2A8)external device. When the D-_TXD of

e USB connectar signal line is HIGH. (3.3 V).and the.D+ RXD of the = . .
o004 hen SRS U R TE R (5 U3 B e MM AR SRR e
determinagR thabieee ifono $iIGad (& SRTumeadiich signd) ARNeiextarorbdd ficen the

external device. [00106] Therefore, the detection conditions (a state in

[00103hidm SrARIRRHPRVR IR BIRHR brds Dopltie URR PUINedd siablag s HIGH (3.3

V) andsign Bl froxDtbetiexiesBaL sewe s aiisi iakirsLOW 2D 1e) LitieloserRinéa that there is
bl - TXD RT RXD,D UART T E LOW

1 D: r.U X N QV
the USRS AR o RS T e ettt e
When theW- (@ X0 Hithe ($B wnieciasinadotist kretderMapuhiRg BayRE[sof the
USB céphatestashitatingdls BAYARNSame@iermined 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

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
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
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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).
changé@0110] In addition, although the above description has been made about
the microcontroller unit (MCU) commonly using the GPIO port and the
[00109) ARTtpe ricamtgl algingghéhanAGy saitcbcliafts dbldgyetdit iNYBntfdhecbiSB

conneabﬁosg%s}mﬂwsg) B MéM @OMMORY B IR H S O SOEARBHE SHAK Tine may

ngrt and using no analog switch 1200. Farther, the present invention can
be HIG3 @pplied TB%I%@E%BW?&?@%%W@%MHHG ARTNBBIPALAGE Modified

accorddeMomielDUSED thiatdsyitheuy Agdrd artie TsedRxdtbadadonad poEHf
the MCU. [00111] Fig. 11 is a circuit diagram of a communication system
[0011QonmestliiarsiafhoS@r theRpve Bescfiniotidras assr diagealzout the microcontroller

unit (MBTOEIBAI9TISA fl’?@@ﬁl@Y}%ﬂt% FlROWAIEra, GRS WNISKR, e a"}{%%gswﬂch 1200,

switch is not used. 12 is a flowchart illustrating an operation of
the pr%?&r%ﬂYﬁf&%&fbﬁ%fé%&ﬁ%ﬂRH?&ﬁ&%Mﬁ%Wﬁ'ﬁ‘/ﬂ?ﬁ‘@t*fﬁrﬁ?&@” and the
UART acdoadihgsioganossmbtadi seitdhof 208. praestant, ihu@nusent[mémﬁt}ﬁmemmgnphed to

the caddutered %%%TM BAK #7:C9RR gﬂa%egrlu%tp RXD%?F?EL% Roxt KD hlz?UART

connecte to a pu wn resistor, a IS connecte

port is 4¥SP RS tt‘ﬁs@qqﬁteﬁo?f’fh%ftt@dﬂﬁh’ected to a pull-down resistor. The

P B HD tand the GPIO USB. HD- port are connected t
1001, F e DR S UBAREAE AT HN GRS e OB B S ELUART!
GPI0O tugetivaabivprdiogtioapenifadiotent. OB Bk esuiokeniticshewmigacisnyhere the

analodREAIEOEWYLER degs MPINERGHER Hﬁgﬁié’m@%rlihf‘pe"f‘é(ﬁ&%rﬁfcé)ggrﬁuﬁﬁnlcatlon
selects one of the UA Tgort and the GPIO and selects one of the

system R ARl S B¢ F@T@@I‘iﬂﬁtﬁﬁéﬁ%@ﬁdﬂﬁg {nifiRIcspRRAMERE of the present

inventisignal 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
[00112B. RRafriog1a FigHds a5 BX DXRT cmeriashisilg SHE1eEBsING theort that is

connete@ R af SR dofiA RS RICariie dPToOPRIXOhRIH%stBsnHedRAas A8 (PhsB_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 s, 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+).

[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
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[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), itis
determined that there are no USB or UART connection signals from the
external device. When the GPIO_RXD port is HIGH (3.3 V), itis
GPlIOGigterpiredshadthe UART signal is connected from the external device
(S230). When the GPIO_TXD port is HIGH (3.3 V), it is determined that
[0011T)e THS Emhbmmohmagmm@@mme\mé €52606¢. GPOOLRXD (GPIO
POR‘I"‘f\ﬂb(?Pat:}éer al from the external device is connected to the USB
connector 11 0 the status of the GPIO_RXD port and the status of the

[0011@PIWnJa<mdogn}wh@®qmtr@dth@v taacsta@@muhaf)@g;b@i@)@mm V), it is
tus of the @) ort are HIGH LOW ,
deterriied WP 1SR Src'H S or AR PR ACAEV I b e el ddvice. wien
the G@@L@@mmmwmé \fhet wmtemmumam@m@amm ikSaBORcted from the

exterlAHRBMELD ISR BigaRI ok SKisTHR d]uiges foNBeEiRdied i at the
USB connector 1100, the status of the GPIO_RXD port and the status of

USB 598516 1e99qie A die s A S pimRlte VEeHSA8AY status of the GPIO_RXD
[001 1\3‘/‘;’ r%ﬂ&tﬁ% %5? 9 f H!an %Wge-g%tgr r&@vﬁé‘g\é\{ é%é@te%qg MJ&%? %nnector

respectively, thel ctions are set om t unction to the

1100, ﬁaﬁtst@tamf tke &R OREDrer mE hensiatusichtion GPéRabia pe? a0 determined.
Whenlf&letdusier tha SRIOIreKbAREN 3Rd B AN B HHEABPAICYFIEIHERRAEREH (3.3 V)

SB/UART/ nctions acc to an 0
andt LU ) aRAEI i Bl FES AR ot g A SOt RNy ART port
statusd@idAlNIdatio theydiifT soparareibatiomg e/BBIRINRIPOEPIO functions
according to an embodiment of the present invention. [00122] Referring to

[0012]4 Whepbe J4EB Hanaldtorsipn ripradh derseis L/ Reiesis snHegepnnector
1100, W{useomhemm@rezmpm@wbﬁmwm thiS 8 eI MECiDpdrl 6 airtermined.

Whentnl %?aéf ?thcégig OH %cttosrgf"%aakgﬁ)&fb)ég éc%t('%re LOW (0V)

necte tO a ransm|SS|on S19ﬂ8.|

and Hdﬁ;ld @%&d@%@é@»)@gﬁ&ﬂ@ﬁ@s)ﬁmﬁemsg@Bﬂ@é@t@tw@@mmh@B port

statusRS2V¥PTREOIMECISE o faiRichiRBrPRrt Al Wstdd reception signal
(RXD) port or a USB host data (D-) signal (HD-) port. [00123] The

[0012@IORg Al pdsta die R AIRy Brpofta ttemhxiipatit o kilstebhAdR paratalynoisampn
USB/@WGPIO 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,
the RXD port of the UART reception signal, the HD+ port of the 1JSB 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,
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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

[00128PMAsIiRAIGFcGRBAIEIGEISY elyeipyisle evieing 200 isiges te\@iste the UART
GPIQ.A and GP|O rts. [00127] More specifically, referring to Fig. 14,
port, ﬂﬂ?eusvﬁt%ﬂrtsglréﬁbresf%m, 8W2 and SW3 connected to the analog switch

[0012&?% HE aﬁm%gnme@@a, Ml BARE %@mgs%w%m gpxte’) port of the
(5310). [QOlz&asettlng he switch selector SW1 to HIGH Eg\;(?, ,the
externalsigyiog |5 Rt et eRon edH ke P BigrMiomeai D keigngdne is
HIGH 3e3G210_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
[00126]P|Dner:fsue; Hre WsdRio(359R]. samentica®RIcanb g saléstivepoWdeshdsing the

signal RERRIAnB Brd i LAWAEP ) Bt dsrdetermined that there is no USB or
UART connection signal from the external device. When the GPIO_B port

[00127] HMak¢ (Sheciipalyl éfertiid €@ Figoad, ihéosw(i@h9elt tsotie SWnir&y 2haid I8y 3

B Y
V) (S3&ermined that the USB signal is connected from the external device

. h ignal h | ice i
1001245 ARAEITS TR o REL T B0 (8 S0 o th Ik PR aREected o

the USiRcOiedtdd signabiioe Eid. RYBe At ¢het @RE0BipertGPéonnkqied: tarticthiSB

conne@tgrlgfgﬁapf?ﬁé%g JFQH\/(égé&.and HIGH (3.3 V), respectively, the switch
selector SW1 of The analog switch 1200 is set to LOW (0 V) and the switch

[00128F esteiSYhistae sithl Ileld|6308tNe. GPIthak et dARhe BHEIMP Btndktegead
e et AR e T
detern@BE0N{UDEELISWh IS therUHR Sigeridetion tignakfeonaihiesiternal device. When the
GPIO CBHMRCIeH 8HNE YO BFRANABE®IO_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 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 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 (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 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
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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
usB rancpaﬂma@dh@er@reae@tﬂe\mntian it Beddrs @ibetk Dedowy is3detRimwBRfore, the
reference tonIIZSr S. élb§e%n(rn [00133] Fig. 15 is a block diagram of the
m/&ﬁ common co |cat|on system according to an embodiment

[001 32‘?f t?ﬁeqmmﬁmlﬂﬁron%ﬁW‘%BﬂWﬂ%QE&%n %M%%Eent |nvent|on

mmon communication s%stem will be described with reterence to F

will be WE‘QF@E%?WHB f5ieib iR refERAB dRdr 9% 1P Gdn! External device 2100
s L SRS O ey

C e conn cludes an au O jaC
accordmsBJ@AanM@cmfzee,grq@@ltssqu@rauam J@rm@rz@mflguf@hn@@tédeto

USB/UARFUBIAIRSK SRRRRFIGAIHLE oA Al 8l dadase £ARA. randdh&s to Fig. 9.
USB/UART connector 2330 is connected to a USB/UART connector 2430

[00134)f tRefeaudng\gce 24060 coaldd Groitkhn eizuita? 420ice @dNested tonnector

body 2%%‘:‘8“ %@&?8&%%4&32@ c% ?AB%% 8“ ?ﬁ'égdﬁr?eod?&er?+ 912300

to the USB/UART connecto he USB connector srgna
includes-Anraudiniagk e 198 HRRIHAR sanmester-233D are connected

100138] G A RS TR A8 TR CE NS B 8 TR OA G O of o audio device
2400, arahtimisSBAABTabEMEDIp 8A3Y itheoriBstepdrt tHdBR/tWERTSBNestal @480 of the

audio égﬁéep?ﬁbdr %%Q&@QG&B@#&;&@&W% Bt dsctpRNGRIR é@ktpﬁnnector 2410,
ART recepﬂor&fs{gna (RXD) port or the HD- éﬁort that is the USB host

2N arERA R B LR PP TR R HORISABN SRRARF S Bort (e

A Tr tion signal H ort e HD- rt the
roo13eg, e S BRP A TR T R0 R cR bR el e B-_rxo
are comgntedhatweensmUSBIgARS, cmenﬁgtnalzmﬁ@saummeranawgummh #1p, The USB
connec{@%ldﬂQTné@B_EU@'@&gn%MB POVIARE teaHagRRAIAG Wétl )Zﬂffgort or the

an be rovr@g from or to the controller of the system. 001

O+ DN § B LR RGP RAD B B RLEED SCR I o

connectad lugtissvitéiR’2 44 Oeptiodnes goaie(RADDpenh drehe thBr tenrinat |sdha¢lﬁ@d1mst data
(D-) poqxtground voltage.

[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 2100 of

the external device may be a standard USB connector or a separately designed connector.
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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
[001411eCEhé g hrandidatzigralse CO@ iapdiviaad ithe singtelikkS BAJARRY communication
cable COMEGLQly 2330 that can provide the USB/UART common communication
connection. [00143] The audio device 2400 represents an audio device

[00142?pﬂ1!%dc@1ﬁé2§6r3é539 RYSHERLI0EES h@%%%@l@ﬁﬁ%ﬁ%ﬁg L and R signals
|0/U§£1 or audl?{gé{%ﬁ aIs oéléf:l The analog audig circuit 2420
of the gyl 3aA b el AL BT 5P RS RS
commauchmarenitattan clf®e46dhe analog switch 2440 selectively set one of
the UART connector signal line and the USB connector signal line as the

[001433ig Rap At EeuRard 98 therestals apmrsiaRRtDPRMSSRChcaRRMligrSystem or a

home &2Mio S{RteiREL 4Gl tiribAYISSeIHIBGHRSUARINSPRIBE switch selector
SW_SEL, when the USB connector signal line D-_TXD is HIGH (3.3 V)

[001443n 3 tiecaDetoR X B ip @itafitt A¢A0 $&p cesemisc tocirsiginzaddinda nsab@WAEdid)s mlaps for

mplenﬁe‘% tahSro@QdHfH%lrét@Gﬁt ihe path of the UART data line is selectively
set. When the USB connector signal line D-_TXD is LOW (0 V) and the

[oo14@+IRé@xmwmeM$@s§meétpéétm dn@esUAIGH Garedbribigiaiihe and the
UsB deﬁa line ﬁselectl 88\{ set. In,this W%
eiv

e or UART .
USB connector Sa%n(?o gleglala L5 ord ngngr;[ﬂ%tesgleflgﬁfﬂtﬁllﬁ'%‘gl of the switch

SeleCtO@(ﬁWeﬁtE:lnal car audio or home audlo system the USB connector, the
UART connector, and the audio connector are se% arately provided.

[00146}y, dndhisailiRsilitacorstions: RidRR P WD PRISKRN S Wor et 8RR B
connedte $ikGRIdmel®aKihe &UGi Cﬁblﬂ’)mu&ttbe Dse X Btebyrusietie \WBBrctimector

signal | '%‘BSTCE%WL% rmag%% @u%lo Oaki gﬁ% the gtht%?tHéA‘BXR?af%%Hgls

e au le"'mus esépara y use wev r, according t

Select'ﬁh/s%ﬁﬁt YMbentbn URB aqm@mnlm%{uaﬁ)mAWsﬁglF@V\éé@n %baéﬂtﬁlﬁt@d_RXD
port of ifhéh@%le&ﬁw&es%%@mﬂe RQUAG HNE3CPINMAB BatdiefsHENBmady kfdng selectively

the single audiq/U T common onnec or t rou h the,connectio,
set. ISR S P LA CRIE b0t e 1 K BOAEP 51 18 B YHE:
1001475 X5 B dENIRR AP A% R SPHARTLLRRSYRZRN: 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.

[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).
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[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
[0015djnatheladaalestnane tiediitchaeicotbes (B4XK), (0O AR T hersiginglion signal

evels aof the GRI . O r W en
o) B SRR BB ER BRI IALGH oy  ave e
UART mraeptifinsipieal thdse ree and ths BaBsemmpatassignatiion Bigdad wmrp@rm@ected to
each ofxde(gabdgvice. [00152] When the GPIO_B port is HIGH (3.3 V) and the

GPIO_A portis LOW (0 V), itis determined that the UART signal from the
[00151e}xt§hw$idealdevisls:ohthxecﬁdQSA40)ri Widethd{ePIGPB Dot portremt (S48(03.3Vhen

the GPYéaRgéﬁq CYH 6‘99 thg)&f:’ 6\@ dBH; Q‘?@ é?quﬁ'% %Hﬁnﬁed that there are

signal from t eexterna evice is connected (S46 0153

no Us%ﬂ%ﬁéﬁﬁﬁ%ﬁ%élﬁ%%ﬁﬁ&% tenBaEBICPART connector 2330

1 | DART tr
o015 s e T TR o G b PBE el
deternﬁfmd thet GEPOART ligretd ohetDgTepatt dstdte dsicaheestrtid 2448YUWREN the
GPIO_SORIMY -y 53;?@&18 234 h2&H02B830ANE 1280 6NN 1EhraHeh the the USB

single cable 2200. Therefore, the audio/UART S|gnal can be transmitted or

signal M|W§Wfﬂ@'zgﬁdi8€d§9&’ér‘92@6 @‘&ﬁ@tl] When the signal connected to
[0015%‘9\)9%%/ PR ”c%%%tocrt%ﬁ S tBnneAt‘ngto‘iR”'lﬁﬁ %%qc HFQ%or 2330

e ‘connect or 2 O of the exts evice. the S|gna

throughr dhs eBBRSCSIGMED OF XD)epstatng PeoieCRe VAR trensiyisaiast signa) ARPD) port and
the UNIQ\FQBH@;Shéi%@nG??@QmeM@F’é%B@BJ ¥rafe fiead Ivdanction to the UART port

states R AYEIP ST e SR CAHIE 66, T 3 0P i mapected

througthth¢ SRy le cahcidd0sidhatefrisi iy ashofd ART tignebheesbeittatiseeGldr received
in the &3dio'deSialesapd the LOW (0 V) state (S470). [00155] When the USB
connection signal from the connector 2110 of the external device exists in

[0015411eW§@/w»éB§mmﬁwe&ﬁﬂh&lasmw@mwzﬁhﬁdhme UART
connec Po%o%s"‘f Pgmzt %Océﬁr?e% g)(r) 5'?"?0 lfc%ﬂ\_'e tger\r/w)alS V|ce 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/lUSB/UART common connectors 2310, 2410, 2330 and
2430 connected through the single cable 2200. Then, it is determined whether the USB
connection S|gna| 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.

[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
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[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]
not exilthothgH BB/ BBGE cdbesediati 3 3 St e datonatiedbioatt teeaier aoddgBlletd UART
conne p&q( le{l)s commonly using the GPIO port and the UART port and using
e an og switch, the present invention can also be applied to an MCU

[00159}3%@%% hl%@%H&&c%@mﬁmtb%H%E@%banmeuﬁieﬂ)é&ﬁeﬁ%%n|t (MCU)
SWILC

r, the ti b d to th
cOm TR ST A ATEE T R 208 KB B R AOFIgR. SR i resen
inventtbie QaARFEq)mtaSM@eﬂttasnMéCUemnBEMIpMmQ the GIO.JOOB60tAMEIART port and
using ﬁU%'rqaﬁyggtﬁméﬁf ’fESde%%‘?ﬂ%PW%“BFé%éﬁtﬁ]%ﬂt%t%ﬂ Hae3ioRAl iffe case where

according to a specific communication of the external device connected to
the G ORELALE PR LIDR T REM AR R RS BRIt AL AR 1 Used as the

dedicatettiperiotiplodtted.according to the user's manipulation of the audio
device, such that the sound can be outputted from the audio device.
[00158)0 @] andiel dipdentpbthediessritinvepliovidets the pathfeidbasign@dite@egording to

a speaﬁdwmm%n%ﬁ&@%%PHWI&QE‘C%@&@@WWH@Q?é‘@’&&{rﬂ?@or Then, the
|on connectg])r of the seria] communication. Therefore, the external

digital l?aﬁt%&%% QuRHSIRAL SRS FHEIARIRACGP HRGRANG YT manipulation of
the audie}ﬂd;a}hed isefdua. tfR0d@ i demthzr mare ) tthe ftéGBitie dRdicdevinen
communication system automatlcalﬁéjdtects the USB connection signal

[0016@hdlfrrddiigRT tBBAveR SHsHEhRITHARGha R eiagR o 4B evieridevigmysing the

USB d&ﬁ%&cﬂ%fhﬁ&@&@@?ﬁﬁﬁﬂ@ﬁﬁﬁ'dﬂﬂeﬂ&@é@f@bﬁ 4BBridsRir GitheasBramnly
or W tho ard to a conne

us nne t he US T on..
comméﬁrélﬁ Ié)n[o %5-:]9 (éev X Wa Lﬁ%ﬁ?ﬁ,&ﬁ)rtb Sﬁq(%\ﬁllp I;;frﬁﬁ rgﬂ g}]ogt#lcatlon or
installesi@t@ﬁa:aﬁde@@mvéwfdeeect the audio/USB or audio/UART signal

through a common audio s% nal line by using the connector of the

[0016) (S HADEavREE, tsHe B T CogHe R iR AN ISR $XRieBiAylamatically detects
the U%@Mh’éﬂﬁé‘dé@ﬁa@@ﬁdﬂl@@ UXRMestpieclibarsitprs), tH?GL@hdhle@SB connector,

ele t|v ou udlo/U B or ud| T signals throu
o o A PHGTRarE e B T AR g e s
connqﬁo@mﬁb@@dﬁgéﬁﬁ faihe b@]and UART connection signals.

[00162] Moreover, the USB/UART common communication system can selectively detect the
audio/USB or audio/lUART 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
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.
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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
CLétimection to an external device; and an audio device including: a USB

connector for providing an interface to an external device directly

connibae dipredasor an external device connected through the adapter; a

multiplexer for selecting one of a USB signal line and a serial signal line as
1. a sighabugatbysitin retpacetetnat ddB&: cmmeistoy:according to a select

control signal; a USB controller for connecting to the external device

througladeblSB i mruektatianiediaeingnacpmirasettingrothard 8B SByc@inector at
andither, @maifartsecendag siglgitahacdionfitedkbemtie, extextunhdevicee0rardor
beilg] pheiteddivedndigitiah anidioskierine detedadito thereby output a sound; a

serial controller for connecting to the external device through the adapter

during avdatbededtinguafridie serial signal line, and for receiving song

information through a serial communication so as to provide the external

deviaeustdn GlRve e Cprolidlre)gnatbesedoim ausersdaade dutatipoonasded
therdloratdin 3@t R iay aimmdeirpihrdgnutiplexgenvith the select control

signal according to device identification when the external device is

connesiathiNaUe st tdG Bre@n B eEBIsigackeimHie 3BHOsePatIPkess a signal
paipr@videspdie o igial smidindietdrentdhmedersakberdas thigasigh the USA

controller when the external device is a USA device, and receives the

song; EerEsakiaRFeNdNR e IH HOsvdem e 14 nibegher 96 B RB 8Ticaneh
dulti@\ddesihatleyigarzonspkiganaldodhereiariang g vigRa diRR W& from the
exBHAIARiCIEGR 16 ROIHOIREENEIGRNINBLAR bR e RaihaleNICB Ut a sound;

driven according to the device control signal. 2. The audio system

accosdiiiteonlriier koMkbRRetIHOR e GARtERNRE RGE/IMAd-La5bter during a path
sefiRGUNHE @é@@i&aﬁﬁ@%ﬁ@%ma&ﬂ&ﬂ{&&n@/m&rﬁﬁﬁoﬁ%ﬁ%ﬂﬁ He¥iGE dSmmunication
s0 SOMECIREL IR RREI PP LORBEHIOL ANR SELRtRINIGAS! RAHY BY 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 controlier 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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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
anadiee herali ok veow ahinsLgSigmd@Bneotinnth eiezetoread unsm gxtematidesateingnot the
beitdSiRocidadh &ctormaactitingd 38 Bxgegredtitiviee;aamd for receiving a digital audio
file from the external device so as to let the received digital audio file be
deccuenido thaigbipcodimut a sound; a serial controller for connecting to
the external device through the adapter during a path setting of the USB
conredsh anddtter Serabsiymphhineeréaed foanestEwmaisangdindotnatidacted
thetBr@oigin exzemialdeoittcomeatothemgistbe pdapide the external device with
a device control signal based on a user's manipulation; and an audio
conteallsB mmsetiinpecpaitciidhethéiSRtansaréalceignaldne Usdsadhatunication
duridg ntifieaiisstbhtiee texiesBalodastas, acChelUgBtsidhe Id§Band & iédeiving a digital
audio MaTLonaad ertsasiievibe so tharsteia s dpdcdiptacnbediedéiaisgbdiethereby
outplf5B ERaector, wherein the audio controller provides the digital audio file
from the external device through the USB controller when the external
devigedsial ddSiR ke VoE comedirRO0iIvRSe MG BP BevitaferolatianelaaBp i iuring a path
set@rdmpe devcoihsop bntheeasial sQnrirale aaddprevitla s mgR¥eaation through
a sERAIEBBIgTh KL Xtaakdendesisharnithirexieraabdey canid Mt ®ased on
a UsEPBRAVIcRtSA; 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,
whetginhie sstidlicoRHEatvigatienH SaHeNIEEr Ak REMEP I Based on
ideFRREAMEH/ Bans BXiaTal (4eHiEeT heBording BULQUSYSER B2 AR CERIHNGItAteIR Y ¢k when
the¥RRFRHN dE\G-atPRIpR dERRSAMS AL GSBIMSMEART signal to the USB
connector through a signal line connection of an expanded external
Con%@@irﬁﬂg 5UQiék%ﬁtrﬁﬁé?'b‘?&l@é_sﬁﬁ?e@i@}téh&u&éﬂﬂ@hS%ﬂ@@ﬂ%Q device
thrEUGY tHE D 58 MREH I G WRXHRHRALEISNIF 8 YRR AT BXHR3RSI QR CRIRBEEIARAEShg
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 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);
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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
lenelaabgreviiehRdr datecimgnahd rod &) ART dmaasi'g?ngl\ﬁnhmmémﬂ%@ d(IEdART_RXD)

and Ué%%%l?Q%thﬁQ méeeb USBRIDY thed) RB Grerlagdq 1B, e@wa if&4!fp+ RxD, D-
ART connection sig

wherein when the nal is detected, the System

_TXD) & i ferrettiofirecoraing tadhe sejrst ﬁﬂ%@oﬁ'ﬂﬁ‘é'Lﬁﬁ'\ﬁT ports, connects

tb%;l@éb%%datmmgmldmeﬁgamd mRmm@@tgnalgﬁ@é BRESFACLPBHIETdading signal
on roI Sl erfor ART C nication;, and w
ovels B R S T SR R B R SR R o e
UART oseeda&B argeedingds ﬁmeﬁéleﬁrﬁﬁ@dtor signal lines through the analog

SWHEHRiANEhEERP AR M And SR NCOgHE Ue gaerd the & SR EMNRller sets the

common iTmmunl ation Sﬁtem according to clglm 6, wherein when the

UART gta sIgpas|ines i3 B i HASHPRHS: (HRBRC IS & ﬁéﬁﬂﬂ*@ BN gsignd the
connecleteigriadohtsat dtw difgBa sheoselected ivdhegrah pectorm8.aTHART communication;

and wﬁéﬁlﬁ{’e’ﬁgﬁ COTMERBS) HQ'G@{EH?e%V ?ﬁ%@ﬁ?&ﬂ@dﬂ%ﬂ’e?'@gﬁh@&é the USB data

wherein when the D-_TXD signal line is HIGH and the D+_RXD signal line
signal lioeod e CEI@'E@H%%'S%'AWI%WRF@F &‘%é‘ﬁﬁ@&étﬂ"ﬁ&ﬁﬁé‘%&ﬁﬁ’é%ﬁ‘&o@s a USB

commuhidBBA)ART 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
7. POt YBHIEARIMM BEN QoS BNIFAIoNceiftRIBtaecRIthisl Aleétitita (D+,
eI @Miﬁ@[tw'ﬁm%@ dﬁéﬁﬂ&ﬂg Fh'IGIﬂ'rfﬁtﬁkc?ﬁﬁ E;}ﬁ’g@%@@'ﬂd IIIHI@ is LOW, itis
orts, readin al levels of the ata signal lines,
dotern g R0t a5 S R8P DR R R Eirected (o the UART or the
USB according to the reading result, wherein when the UART connection

8. Si9RaisHIaIRTEL HIRoRY SR GRRERYR Sy EisNR HAR] ienaisePprts
(GPIO_TXD, GPIO_RXD) as UART ports and performs a UART
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/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
USB signal line ports (GPIO_USB_HD+, GPIO_USB_HD-) as USB ports and then performs a

USB communication.
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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 poit
(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,
10.  wiieréif BibaRTheofirstai goalfinei patio (G A BNR2CEYriind| G Hlaintd 3he

SHRenG-Sign {mﬁs@&ﬁwé%ﬁl@l—lfﬁéB%Eﬁ(ﬁ@Bm%r%@'ﬂ%mgH%t signal line

USB is connected to the connector. 12. : common
port (GRIATIR AT S Yy téneismphsthyial tsleBbistsPrsdiathly rinraaetr

to an external device, which connector having signal lines (D+_RXD,
= T XL I itch f ina.o fGP etection sjanal
s RSB T S e s g 99
UAREIRN SN dikifirst Banaldisgpeit (E QUBED HORIGH 9B HiB-$egiend signal line
port (GPRDERID)tRa e fetdamaldingm s IIBEs Ranhedd Aeror b ie dor.

select control signal; and a system controller for reading signal levels of
the connector signal lines, and for detecting whether the connector is
12, chAhieitd 4RI ttemuroR Tamthinid8Brasysiriingptoptigingading result,

WhesRiWBeR IRFMAR] PSRN SIgRRES Ae eI GEe REKEhector having

_ controller connects_the UART data signal lines and the connector signal
signal fings (etaRdiRy fs-thERklect control signal and then performs a UART
camans igatidtthaod seleetinid) erld SB GP D eetisntisigsighs (ete ¢GRIOthe GPIO_B),

| : tienioi
AR o KD, AT, S DB AL RV, o,
USB_KBnitihkesrssst aihpirennessnn AianaLiamaH R (RrichyBh agaeding to a select

controP§igREdiR@do claim 12, wherein when the GPIO detection signal line

(GPIQ_B) is HIGH and the GPI1O detection, signal line (GPIO is LO

R IRA & D KB BIR 1 BB IREBal Bt for
detectlug BhekRTtbe eenoectoisneanitien toyibe ARTC ordnegUS Blagieoidingrto3he reading
result Wherein when the GPIO detection signal line (GPIO_A) is HIGH and the

GPIO detection sianal line (GPIO_B) is LOW, it is determined that the

VIR IREC e Y4 e CORRELRErS 982 i ASIsRiRtR P e SHHRBhcontroller connects
the UARMhatensiguiainisystamd thenspriseagor 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:

an external device connector connected to an external device to provide an audio
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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
interfaaed a single USB/UART connector, and the audio device includes an

%Q%M&WW&%W&H9QGM&9rﬁ%ﬁ%@@d%@&né%@awﬁ%/}tjﬁﬁ:rr signal;

connector corresponding to the T connector. 17. A USB/U
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audio/USRBJ$/RF-connector; and a communication cable for connectlng the
audio signal and the USB/UART signal between the external device

16. C‘FHQ ?ﬁ%r/&}i&{hceor%%lgr? gg%rrqgrﬁil)éa&gn 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.
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