- 1 - DESCRI PTI ON RELAY APPARATUS Technical Field

[ 0001] The present invention relates to relay
appar at uses di sposed between an information apparatus
such as a nobile tel ephone that is a source of nusic
data or audi o data and an earphone for outputting
sound, and, nore particularly, to a relay apparatus
for transmtting/receiving nusic data or audi o data
to/froma nobile term nal- havi ng a radi o frequency
conmuni cation function and transmtting an operation
signal to the nobile tem na'. [0002] Mor e

specifically, the presgn~diepion relates to relay
appar at uses di sposed between a nobile term na

capabl e of receivi ngr#liz tealopmplyigke br oadcasts such
as a-digital radio broadcast and an One- Seg broadcast
and an ear phone for outputting sound, and, nore
particularly, to a relay apparatus for providing an
Teamt Brmia Fiedcht i on when a nobile teimnal receives a
digital nobile broadcast. Background Art [0003]
[CO0T1}

The present invention relates to relay apparatuses
disposed between an iﬁformation apparatus éuéh as a mobile
telephone that is a scurce of music data or audio data and
an earphone for.outputting sound, and, more particularly, to
a relay apparatus for transmitting/receiving music data or
aﬁdio data to/from a mobile terminal having a radioc
frequency communication function and transmitting an
operation signal to the mobile terminal.

(00021

More specifically, the preseht invention relates to
relay apparatuses disposed between a moblle terminal capable
of receiving digital mobile broadcasts such as a digital
radio broadcast and an One-Seg broadcast and an earphone for
outputting sound, and, more particularly, to a relay
apparatus for providing an antenna function when a mobile
terminal receives a digital mobile broadcast.

Background Art
[0003]

Various mobile terminals such as a mobile telepheone and

a portable audio player are widely used. Users cof mobile



Various nobile termnals such as a nobile tel ephone
and a portable audio player are widely used. Users of
nmobile - 2 - termnals for receiving an audio
signal or reproducing a recorded audi o signa
generally wear a headset so as to listen to and view
sound. Wth the current expansion of services for
nobile termnals, for exanple, digital nobile

br oadcasti ng, the nunber onnDbiIe term nal usage
patterns using a headset is“thought to be increased.
Such digital nobile broadcasting includes |SDB-Tsb

(Integrated Services Digital Broadcasting for
te]%rlﬁlégfsr far Sfmid iBdoadcastingy landl Ome SegoduSbBgTsb
i S %i%ital.terrestrial sound broadcasting (digital
TSLdiCE b B3R a5t THY) IGECRG LAY IR Bahdgasisgtit sr sadéast
. i ans_jpdividual ly use se nts of 430 kHz .

152 SR T St W R st Rapa o 1ok
A e-bang: of o8t L9419 t IS an ynused
= Channel b%tﬁ%en§%§€%H3559§,Cﬁo%ﬁ%&gﬁa dgcﬁ‘ﬁﬁggtw?gFle
be%dbé@ﬂﬂﬁ@ﬁtﬁHEDnumb%rCB?'é@ﬁipéoﬁggﬁﬁﬁéﬂuhsagesbggkgrns

segnent that is the mddle segnent of thirtéen
ussegnenhsagdttaiinedhoygividi bg anbantkaf. 65l d0fital

digital terrestrial TV broadcasting is used. [0004]
mopéle, oreadeamibinde inglnilnal I2PR-Bslheddseigrated Services

.connected to each other via a cable, the body or

DiPgggagerotdPaised WhE FSTRBYVE R broavichg reederht hggi sand

tangled.n.the cable, This is inconvenience for the
SR S%taﬁg%brégs%n?l%alsfﬁ%ﬁsft&ﬁ% Pered spypadcasting

user?’ For _ ( _
(STINSELLIRS TS, S, 20D YU SSRGS
broad@bgst sstdidelny usadvi§0905) use segments of 430 kHz
obtained by dividing 4 MHz of 7 ch (having & desired wave
band of 188.5 MHz to 192 MHz} that is an unused channel
between 6 ch and 8 ch fof analeg terrestrial TV
broadcasting). In One-Seg broadcasting, a single segment
that is the middle segment of thirteen segments cbtained by
dividing a band of 6 MHz for digital terrestrial TV
breadcasting is used.

[0004]

Here, if a mobile terminal and a headset are connected
to each cther via a cable, the body or luggage of a user who
"is moving or doing something is tangled in the cable. This
is inconvenience for the user. For this reason, a system
for wirelessly connecting a terminal such as a wireless

audio player and a headset to each other has been developed,



For exanple, the wirel ess audi o player codes nusic
data read out froma recordi ng nedi um as appropri ate,
adds a header conpliant with a predeterm ned radio
frequency conmmuni cati on protocol to the nusic data,
perfornms nodul ati on processi ng upon the nusic data,
upconverts the nusic data into a desired wrel ess
signal, and outputs the wireless signal into the air.
On the other hand, the wre| ess headset receives the
wi rel ess signal, perfornﬁ“éﬁﬁ?opriate denodul ati on
processi ng and appropriate decodi ng processi ng upon
the wireless signal so as to obtain a nusic signal
angndsovt s udsel.-nusi ¢ signal as sound from a speaker.
Furt hernore, since the headset includes a relay unit
ioﬁpé@ided wWth a renote controller operation portion
th s usei by 6 user to instruct _the mﬁrgless audi o
pl Z’”Ly%l’r F5"PeFr odlite” br st TSI FIAYET SRYeDePaEriOata
O i im Lye W1 y.transmtt.ed from.the
regglggéd%%¥éfgh%%%r§Fr I§é§§%h |% %ﬁ%y -t %6003?hs 4

heb@Er eXGHPI antd wiear af helbde communi eatd an, %%%Eﬂgggged

such as a Bl uetooth comruni cation technique is u

cofrmtnt dwet Wit glressceannecthombet veent 4,hgrebirkhe
term nal and the headset. In Bl uetooth communi cati on,

modughobat pradies sfingquenuytival heshi @anidt3M (Upedusteys the

Sci ence Medical) band of -4- 2.4 GH is used and an
TUghE| FRE /Y atH %t PaRSALESHonl Fatess ssiigvdps arBl vetpath the

.a gl obal. standard fgr [oviding;a W rel ess connection
"Rt ate dpplcablect 8 Y ar iBus i dGSeri Berdanthe s
wippeLat ed d.managed by the ’Bluetooth SI.G &S ci al

?_n?er es e%ééaup 'e.cg 8607 For - sxampi & Aiflea ?ESBWS
apPk&StEss NRALSEH k950 processing and appropriate decoding
processing upon the wireless signal so as to cobhtain a music
signal, and outputs the music signal as sound from & speaker.
Purthermore, since the headset includes a relay unit
provided with a remote controller cperation portion that is
used by a user to instruct the wireless audioc player to
reproduce or stop music data, an operation signal is
similarly wirelessly transmitted from the relay unit to the
wireless audio plaver.
[0006]

For example, a near field communication technique such

as a Bluetooth communication technique is used for the
wireless connection between the mobile terminal and the

headset. 1In Bluetooth communication, a global radio

freguency called an ISM {Industry Science Medical) band of



wirel essly achieving a confortable hands-free nobile
t el ephone call using Bl uetooth communi cati on has been
proposed (see, for exanple, Patent Docunment 1). The
body of the headset includes a circuit board
functioning as a Bluetooth transm ssion/reception
apparatus, an antenna di sposed on the circuit board,
and a rechargeable battery. [0008] - Since a
headset unit having a radig frequency function i8
driven by a battery, it is required to charge or
replace the battery. This is inconveni ence for users.
Furt hernore, when the battery beconmes exhausted, it

2. ﬁsehiwo?ssasepleap@ PBCERyELe rf%apt@oda;@@smaﬁ&laat 5a¥eaa'qs 1
di dt t Th t

MoPS: L 8 oS Bl Te SRR Eh e e B Pty o

wiFOL o £X3PL 8+ Qeaﬁﬁgkf @a!' ﬁaa%q' o.fre vepey

conmuni cation function n prop osed see,
in8X80Pis, Bakent Beeunesny ,—%id e eadset ndi 39@98@8&%

a Wreless -5 connection and stops the operation
sitheseaii athentdeeet GRguphe. connecti on of a power

cable thereto so as to achi eve the stable charging
[Oopefation of a battery. [0010] Furthernore, a

wreless systemfor supplying a part of an operation

volRoggexpoplia, Wik epeBsshemdive- Ligl&pér hgsdace hﬁ@@ ng

voltﬂggéfor a secondary batteQ% i ncluded in

t

wigeted ar?é’é&b’ﬂ&?e aaﬁ&“ﬁﬁr W%}?%/dﬁrteﬁgé‘cii)&w?et he
. ¥\n r§I ess g adph one . ngh Coﬂrﬁ%ﬂescs tr}Lead%hon% and
LR T 1% U3ddi% nger are  Eonhected t 0°8ach-ot her

pri\é}gt e%% C%'.%%ufretf%r %%_%mBE@D PLODOS e (BRG 19T eXARl &y of
the headset includes a circult board functioning as a
Bluetooth transmission/reception apparatus, an antenna
disposed on the circuit board, and a rechargeable battery.
[00es]

Since a headset unit having a radioc freguency function
ig driven by a battery, it 1s required to charge or re@lace
the battery. This is inconvenience'for users. Furthermore,
when the battery becomes exhausted, it is impossible to
receive, reproduce, and output an audio signal and transmit
an operation signal. That is, it is.impossible to use the
headset.

[G009]

For example, a headset having a radio frequency

communication functior has been proposed {(see, for example,

Patent Document 2). The headset disconnects a wirelsss



[ 0011] Many wirel ess headsets in the related art
function as a nornal w red earphone when they are
connected to the body of an apparatus via a cable.

[ 0012] On the other hand, if a nobile apparatus
recei ves an FM broadcast or a digital nobile
broadcast such as a digital radio broadcast or a

One- Seg broadcast, the configuration nmethod of a
receiving antenna is one.ofy technical problens. In
general, in order to obtain a sufficient antenna
characteristic, an antenna having a length of X' 4 (A

is a usable wavel ength) is .required. Ln - :
SOt OAs £ g?tﬁﬂsaﬂg%n%ﬁﬁﬁﬁﬁﬁéghtb rgggu ﬁ?ﬁ %%#%%?lng

reguired.. |n digi ' neadcast kRggsa g
th? e%g?%ecgflongSt gSé%e%%d%kglePetqui r eg). SB- a% ?O I%%(tr:ﬁ £he

st%%h%r\%jjihgi Spdibfisyl &£ 10 yRGRINL such a broadcast
using a whip antenna installed in a nobile tel ephone.

106091 3] As one technique for providing an antenna

~circuit for a nobile term nal, an earphone antenna
obtrairttad riyre pupl i e s e arystierme foabkerpby i ahtleriita of
circuit and using the earphone cable as a wire

an apperaia drs vieaswaei Aothe wkfelems edidivoRd 23Rt eRfia® of
this type nmakes it possible tq realize a.broadcas

bR BT i ACoRRE RaSPREeeT &R T Yy o el Lh oo

w1 SOPLLOU AL PR AT SR BOLLEOML 191N 10 PALALL afbss

I‘cuous” design in-a nobi

he%ggﬁ%ﬁ]ealwh\@nt heut wﬁir@?%rsisnﬂegéggl?&ﬁé 41 et wieedsskosudio
[ er weight, smaller size, and portability. [0014]
player are connected teo each other via a connector has been
proposed (see, for example, Patent Document 3).

[0011]

Many wireless headsets in the reélated art function as a
normal wired scarphone when they are connected to the body of
an apparatus via a cable.

[0012]

on the other hand, if a mobile apparatus receives an I
broadcast or a digital mobile broadcast such as a digital
radioc broadcast or a One-Seq broadcast, the configuration
method of a receiving antenna is one of technical problems.
In general, in order to obtain a sufficient antenna
characteristic, an antenna having a length of A/4 (A is a
usable wavelength) is reqﬁired. In One-Seg broadcasting, an

antenna length of about 15 cm is required. In digital radio

broadcasting, an antenna length of about 37.5 cm is required.



For exanpl e, an earphone m crophone has been proposed
in which a cord for connecting the earphone

m crophone and a nobile tel ephone to each other is
formed by a parallel two-core cable conposed of a
pair of an acoustic signal line and a ground |ine and
t he whol e of the earphone cable is used as antenna by
using the ground line as an antenna (see, for

exanpl e, Patent Docunent 4). Furthernore, an earphone
ant enna has been proposed m%ich functions as a dipole
antenna and can obtain a high gain over a w de band

, f | e, Pat t Do I 5). 001 -7-.
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[cb$zja pattern of outputting as sound froma headset
nmusi ¢ data reproduced on a nobile termnal or audio

datgs ahiiRednfiboa acAOPideidielephonateahk and-@it for a
pattern of receiving a digital nobile broadcast such
mohs$la degniradl,r @i ealbbpbadeasttennankreySegblyr cadeasty an
using a nobile termnal and outputting the digital
earplpee bfdalde 45t afy 6Mtanhaadseeusas Folndingoohe] sarphone
The former pattern can inprove the usability of a

CaRégdiRt e fHITUSEHSTBP e heWlsER b)Y Bitng AN WP EIEE
an gmmnéga{ﬂ'osn tnEt h?ud k%ucrj] a308s %Peettoom hea1 Lze
confitinf cat1oh method: Ebméve?, the forﬁbr*ﬁgttgrn has
r e - 919 h : es
o T Bke e | B & A ToP R VBT 8ceTvi no 2 Y g Par

collBRbhea bl GadGASlg R0 paeeadnt i t{,09ddto install an
Furthernore, the latter pattern has no probl em about

anthensuppl yn afncamsppenatcodeg bbb afje 4 oncbilieadsetniand
the charging operation of a battery, since an
wighpphohencgitianhafiforgsntecredtt beehe bodylightarnubitet,
termnal via a cable. However, since the cable is
smgl &Y sStHIm et PG #PRe *h¥adset during use of the
[Opgggset, t he headset is inconvenient for users.
8] -

For example, an earphone microphcne has been proposed
in which a cord for cconnecting the earphone microphone and a
mobile telephone to each other is formed by a parallel two-
core cable compeosed of a pair of an accustic sgignal line and
a ground line and the whole 0f the earphone cable is used as
antehna by using the ground line as an antenna (see, for
example, Patent Document 4). Furthermore, an earphone
antenna has been proposed which functions as a dipole
antenna and can obtain a high gain over a wide band {(see,
for example, Patent Document 5).

[0015]



- 8 - Pat ent Docunent 1: Japanese Unexam ned

Pat ent Application Publication No. 2005-328118 Pat ent
Docunent 2: Japanese Patent No. 3762373 Pat ent
Docunent 3: Japanese Unexam ned Patent Application
Publ i cati on No. 2006- 74384 Pat ent Documnent 4:
Japanese Unexam ned Patent Application Publication

No. 2005-354275 Pat ent Docunent 5: Japanese
Unexam ned Patent Application Publication No.

2005- 333613 Di scl osure of | nvention Technical Problem
[0019]

As described previously, there are two representative
patterns of listening to and viewing music data of audio
data on a mobile terminal using a headset, that is, a
pattern of outputting as sound from a headset music data
reproduced on a mecbile terminal or audio data obtained from
a mobile telephone call and a pattern of receiving a digital
meobile broadcast such as a digital radio broadcast or an
One-Seg broadcast using a mobile terminal androutputting the
digital radio breoadcast from a headset as scund.

[0016]

The former péttern can improve the usability of a
headset for users of the headset by using a wirelass
communication method such as a Bluetooth communication
method. However, the former pattern has a prokblem about the
charging of the headset and does not take the latter pattern
of receiving a digital mobile broadcast into account.

{0017]

Furthermore, the latter pattern has no problem about
the supply of an operation voltage to a headset and the
charging operation of a battery, since an earphcne antenna
is connected to the body of a mobile terminal %ia a cable.
However, since the cable is always connected to the headset
during use of the headset, the headset is inconvenient for
users.

[C018]



Enbodi ments of the present invention provide an
excel l ent relay apparatus that has a radi o frequency
comuni cation function, operates as a relay unit
di sposed between a nobile teimnal such as a nobile
tel ephone that is a source of nusic data or audio
data and an ear phone. for. out putting sound, can
preferably wirelessly transmt/receive nusic data or
audio data to/fromthe nobile term nal, and can
preferably transmt an operation signal to the nobile
t emaiceak . DPOARGIt 1: JapBmbedi Heetanigfed Helpngsent
i nvention provide an excellent relay apparatus that
Applg caitdpostbldsagion Jo. 2@%B28AILE between a nobile

term nal capable of receiving a digital '
br 6a88as DX HERNEs? 8 diVGPERFST g@itSHE rlﬁ)%rd g’gg% %)? a
One- br oadcast d '
W e A R S e e
il € jsnal h b5 erm nal receives a
Ap |g?%g?ﬁﬁ%gyﬁ%agﬁgggﬁgé?¥ﬁgggﬁg?%aI Sol ution [0021]
Ac Qi dhPOpdQurferdt 15t JB$RBELE Ofnd:RiplaseAtehBVeNt i on,

there is provided a relay unit disposed between an
Applifermahi enbappat abmsnd or2®EpEIsyAg audi o data and an
ear phone for outputting an audio signal, the relay
unibbtehar aotwndrzed ;i Japhaesei inewmpriesedatantadi o
frequency communi cating neans _for wrelessly
Rppbheaictdmgubhécahion M ¢90appdaratdis and the rel ay
unit to each other, a connector to which a connection
cord for connecting the information apparatus and the
Dig%%g%%ung£ #ﬁagﬁg@npther in awred nmanner is
At &d%* a earﬁhone jack to which the earphone is
Teéﬂﬁﬁﬁﬁ?gr And,a second switching neans for outputting
as soun ?ron1the ear phone the audio data that is
[osupplied fromthe information apparatus through a
wi rel ess connection between the information apparatus
anfmbhéimehtay amnitheigeraseatr adivent reguereyide an
communi cating neans or a wired connecti on between the
exdedflemiit Loh2AppRAPAE AsUAN athéate Pay2dnrt TP HeY
connection cord attached to the connector;

. the
conERMMGEEROn BOIE Sy SPRIPERRORS LTI g FoRtoposed
petylehdl A% 21 01 LA AN Yot 483L hiBEPe Abdibne that is

configured as a shielde
a source of music data or audic data and an earphone for
outputting sound, can preferably wirelessly transmit/receive
music data or audio data to/from the mobile terminal, and
can preferably transmit an operation signal to the mobile
terminal.
[002C]

Embodiments of the present invention provide an

excellent relay apparatus that is disposed as a



cable in which each of the plurality of signal |ines
is covered with an outer sheath fornmed by a braided
shield faced by braiding .anneal ed copper wres; and
an antenna is fornmed using a length of the outer
sheath forned by the braided shield and a ground of a

reﬁa o ite PP RERoF e JRRRHAR TS paprlar et 5 40 igRe
éﬁ %%bqgeabpgggégétI%ﬂﬁFQEngdl¥!£ ltfgaféﬁgfayﬁcast or

pansi on of “services nobi’l e

éﬁ%ﬂﬁégebrgbabhék ABAi he HieatderstiRdout ﬁtﬂy eéo&ﬁd and

nobi | € term nal usage patterns using a headse
cant hottghidet anbent anhdefurndicroeased. tb@Oﬁ@@lﬂ&Kiermlnal when

connection between a nobile termnal and a headset
theyimpky leabkemiga il neepereri sedc elifjottaliseelsl 1 Adumragioagity

a systemfor wirelessly connecting a teinanal such as
Te%ﬁ%&?%1é§%‘ﬁ%ﬂ?% pl ayer and a headset to each ot her
[0@?§ been devel oped, and is wi dely used. However,

ke a headset unit having a radi o frequency

(eoha B e e ) L SRLEl Latkdon
théx&;r@s ifrogifBli herapparatits JiegRiswesnafwEM an
information apparatus for supplying audio data and an earphone
for cutputting an audio signal, the relay unit characterized
in that: it comprises, a radio frequency communicating means
for wirelessly connecting the information apparatus and the
relay unit to each other, a connector to which a connection
cord for connecting the information apparatus and the relay unit
to each other in a wired manner is attached, an earphone jack
to which the earphone is attached, and a second switching means
for outputting.as sound from the earphone the audio data that
is supplied from the information apparatus through a wireless
connection between the information apparatus and the relay unit
-via the radio frequency communicating means or a wired
connection between the information apparatus and the relay unit
via the connection cord attached tc the connector; the
connection cord has a multicore configuration including a
plurality of signal lines, and is confiqured as a shielded
cable in which each of the plurality of signal lines is covered
with an outer sheath formed by a braided shield formed by
braiding annealed copper wires; and an antenna is formed using a
length c¢f the cuter sheath formed by the braided shield and a

ground of a body of the information apparatus.

[0022]



broadcast or a digital nobile broadcast such as a
digital radio broadcast or a One-Seg broadcast, it is
difficult to receive such a broadcast using a whip
antenna installed in a nobile tel ephone. In this
case, the configurationmﬂg hod of a receiving antenna
is one of technical probl An ear phone ant enna
obt ai ned by coupling an earphone cable to an antenna
circuit and using the earphone cable as a,wirge .
ark enrrd lies temownal nuskge 3t tuoes) LASFEILYY uhf (Us1e

o PR L PSS S LU RS TS
i nf ti t f [ ing it
of %grgigg§k$€§acﬁggia%%I%Eggﬁs,y?&i'&ﬁmﬂ%&ﬁoQﬁ%ﬁ%'@9

n apparatus’in a wired manner, and

i hag, of, goarecki Afbile tiedditial usage
mObﬁﬁgoﬁﬁggﬁ%%éagg%}atusrﬁn accordance with a situation

pat@%rﬁsu§§ingﬁa1H@ads@E0ﬁ@itﬁmmgﬂt.ampaeafustbanrﬁmﬁreﬁsed.
nobi | e tel ephone. [0026] A relay unit according
[002@ ]enbodi nents of the present invention includes the

second swi tching neans for outputtg%g as sound fro N
t Hehe arquinend 1pRebativeen datiP}ing F a%& ?Técg 3 Fbﬁﬁc{g?e
information apparatus through a w.rel tign
viabt GEBNCt KB AP HER | TIF Gpidr ALUS “and LRG PePSy” uni t
ia the radi [ j means, s &
Sys&?@e%ogo%%%% ?%% e mg%ﬁﬁgﬁgu?ngg%ﬂgg?on appafztus

wir%ﬁgs%hguaf% 314t MR o heaeesreesi oackosithat tacheden
to the connector. That is, a headset is attached to

devithepkal ayndnis widelheisear.phéineejack, samee thdaaslsef
unit and the information apparatus are connectable to
unieathvathen thdbugﬁr$qmﬁmﬁYr£;ﬂﬁﬁﬁ9ﬁ EEnREAVERt PBN? such

as Bl uet ooth comuni cation and wired. co ni cat.i.o
batigez7] 1t 15 VRERLECUSEr THEENST GORETE HAT & orY-

re?roduced on the information apparatus or audi o data
[0 lained froma nobile t el ephone voice call on the

inégr{$%i6¥}mQPQQﬁﬁﬂuﬁil%hﬁpB§h§Ya$?@faﬁﬁﬁ1ﬂﬁﬂéﬂ%@s an FM
radi o frequency communi cation Wt t he

broadcast or a digital mobile broadcast such as a digital
radio broadcast or a One-Seg broadcast, it is difficult to
receive such a broadcast using a whip antenna installed'in a
mobile telephone. In this case, the configuration method cf
a receiving antenna is one of technical problems. An
earphone antenna obtained by coupling an earphone cable to
an antenna circuit and using the earphone cable as a wire
antenna is known in the art.

[0C25]

A relay unit according to embodiments of the present

invention has a



- 12 - infoimtion apparatus and can be used as a
W rel ess headset. [0028] On the other hand, when
the information apparatus receives a digital nobile
broadcast such as a One-Seg broadcast, the relay unit
Is connected to the informa gqp appar atus using the
connection cord that also o% rates as an antenna for
receiving the digital nobile broadcast. Here, the
connection cord has a nulticore configuration
furioidbodphgvar plagsly preecsigaalt [ fhddie gadorgation

fi d hi el ded cabl e . ich h, he .
SDRARGFEEL T G SGRAION PReSORSSGot 8 Gt PG SRR ion
heat h f{ d. b br ai_ ded_shi.e] d i di
PR Pel COPPRe TS Tt 18 BeBeT BT g floraran ot e
coﬁﬂ%?%gﬁgiggiﬁg fh% 'G&&Hﬂ%&iﬁﬁeaﬁﬂéﬁibﬁbﬁﬁi%c%@&@ﬁﬁc@y

d shie and a ground of a body of the
witdhbosrBLheoRppRratusr HieRhet hefdriarinat ispparatus such
appar atus decodes a broadcast signal received by such

as an nuiigmrn e edatylleorsn. as to obtain nusic data or audio
data and outputs the nusic data or audio data to the

[0#rlphone via the antenna cable and the relay unit. By
usi ng .t he connection.cord as .an. .antenna ant enn
Iéhdﬁﬂaébﬁpéﬁr?ﬁFgrangr%%éﬂﬂ?%ﬂ%qﬁn 8 8Fggﬁglpﬁ%%ﬁ e

invRpPagasto AL O DI A NG andehihg Moind SHH IRl gh@ting
PEFAY on % Whi D ant enna instalfed Tn a mobile

as 58hanhensn 119029 rphone AHeehanibBnistaceerdiing dupplied
enbodi nents of the present invention may include a

fromematei conttfotiet ffparaenst ehyoopkr atwing tdws cont@ction
information apparatus. In this case, the third _

betsmiehc hhaglimbamss Dutp P aar toge pati ohe stgkay Whttaifiéd the
froma user operation of the renote contrgller tog .the

radief SFREVFBAEY Pl S T MO AR EhE Wi r BHESS TOHHECT' BN
petie et DR ML (O AORTLLHS, BRY LERF Ak Ikt che

_ _ conmmunicat i n

coﬁMer%? SOEBEStQQEaEﬁé&B€8 the Loforamtd orgpparat us
and the re ay unit via the connection cord attached

hedd@cthescomneet Qi .+d Q@0lrelay unit via the earphone jack,
and the relay unit and the information apparatus are
connectable to each other through radio frequency
communication such as Bluetooth communicaticn and wired
communication.
[0027]

When a user listens to music data reproduced on the
information apparatus or audio data obtained from a mobile

telephone veice call on the information apparatus, the relay

unit can perform radic frequency communication with the



A relay unit according to enbodi nents of the present
i nvention may include a m crophone for picking up
voi ce of a user for a voice call or a voice
recording. In this case, the first sw tching neans
out puts an audi o signal pigng_up by the m crophone
to the information apparatu hrough the wirel ess
connection between the information apparatus and the
relay unit via the radio frequency comuni cati ng
inffeanstiom theawired awhmest benubedvween tHeSLRPer AeadsH -
apparatus and the relay unit via the connection cord
[0&EBached to the connector. [0031] A relay unit

accordi ng to enbodi nents of the [ ' is

A PO D S At Ry, TR0 FUFtHoro T e htnE a8

recharge t 2 lyi Bg-RN; OPLr@id-GR
re?ﬁ%ﬁ?ﬁg% §E%§%£€5%32¥§ggﬁg%%?%§¥fun%ti%n uni t fo?
pré&fRegingrhbe-bat § afyit Theronnketbat teryhe harigimegtion

function unit is turned off when the connection cord
appeonmnact edit® thre dofreratdbnonoagphinat usl€cs operates as an

renoved fromthe connector. On the other hand, the
antisatize fprc hacgi ngng Uk | SHoUM Y Modider REA2ER2TRe It Hey

connection cord _connected to the infolLmation L ncludin
they SiPAREEHS O SCREFR abde P Y HE C o TEBE P U Lot That e 79

attery cap be charged usi P ecath981ded
= RGUEdgETr o TRETT ar oy Nt Shoagsarat i ihossy e °
CahFthér ti%e?!m[:ﬁ’ Wbl | 8¢ thee GoNNRALIN 0B EgEeNNEGI@RI D

the information apparatus is attached to the

coRPMECH Ok, ahheut el ayhawmit femret bvequbreidéd gerdla m
radi o frequency communi cation with the info/Ration

fomppabyt bsaiAtograhmedysd wepetrhwicenneckt o @eBgipde to
renoved fromthe connector, the radio fre

uency,
ForpmmAPEANIAGIREARS | ENaIthed GRS BYCERIr TR TorPrEeEd by
I t, t of th dio f ' ' .
Chandiind SRR AL COMat (T BT KD S, CoRREEL Sl T (R ornation
ap;liaﬁ:fa rimt i on appayat ﬂ?f&ﬁnaﬁ.lltog? %?%a&gtﬁged%taor :

€ 1 0Wler “power “consunption e relay unit can be

br@%bga?‘te &1 @833k ceivedTBYSsudhl £h ayntbtids aeedkdspgakoto
enoodi ne

nt's of the present invention can forma
obtth Ui tnalsinpkialte biroadaast deesebnd nguignttenrdenimisigndata
ear phone. On the other hand, since the relay unit can
or bendienmieed: focomhe meBbheneevanile antemgsssily anfdothe
renmove the relay unit fromthe nobile term nal

reLipprop aty did e e FEREy L6Ai £O58 &5 viD TE e, o0
headset wh ic d ' ced _ _
an U GREAT SOBICREE Shar NG SCea T Ore i Papage. ofsle
pr&ONgat 1 het ween:thhQ and it is not required to relay on

a whip antenna installed in a mobile telephone.
{0029]

A relay unit according to embodiments of the present
invention may include a remote controller for remotely

operating the



mobi l e termnal - 15 - and the relay unit can renove
user's inconveni ence. Advantageous Effects [0034]
Accordi ng to enbodi nents of the present invention,
there can be provided an excellent rel ay apparatus
that has a radio frequency jgonmuni cation function,
operates as a relay unit disposed between a nobile
term nal such as a nobile tel ephone that is a source
of nusic data or audi o data and an .ear

. . h f .
lnﬁmvlmltoﬁlln QP]?@){#?%}%S and ™ §hédpaBPe oD rtg’flgggﬁwijj{cmng
relessly transmtting/r.eceivi i i
medit @D ot He- b iy plahed bt 3 Rlocdudi ©
ransm tting a ' i t h ;
orb LI PRgStoRBEs 2 P Zngaelo! ot Dl g oo

ap npadients,gh the PIeseis idverttoon bderesrcanebe
rovided an éxcellent relay apparatus that is

infbsRoses bepueetua ambitdre trellmynahitapadl @rofradio
receiving a digital nobile broadcast such as a

Freigiial aeadiioibaoiuearearsr of Ohe- Be§eBr SRS A fetyeen
capabl e of providing an antenna function when,the

thﬁvbmﬂﬁmﬁéﬁﬁﬂnappﬁﬁ%%ﬁ%é%“%t'egF?i?yﬂﬁﬁf &6 §8Gcast .

[0036£
cohnection cord attached to the connector.

[0030]

A relay unit according to embodiments of thé present
invention may include a microphone for picking up volice of a
user for a voice call or a voice recording. In this case, the
first switching means outputs an audio signal picked up by
the microphone to the information apparatus through the
wireless connection between the infcrmation apparatus and the
relay unit via the radio frequency communicating means or the
wired connection between the information apparatus'and the
relay unit via the connection cord attached to the connector.
[0031]

A relay unit according to embodiments of the present
invention is driven by a battery,‘and further includes a
rechargeable battery for supplying an operation voltage and a
battery charging function unit for charging the battery.
Then, the battery charging function unit is turned off when

the connection cord connected to the information apparatus is



A relay unit according to enmbodinents of the present
invention can be rempved froma nobile termnal using
a connection cord having an antenna function.
Accordingly, at the tine of listening to and vi ew ng
an FM br oadcast or a digiggl_nobile - 16 - broadcast
that is difficult to recei've using an antenna
installed in a nobile tel ephone, a headset may be

connected to the nobile tel eph [ i
cervsEngrothere G n6n BEoPsReng 0 IS
ata recorded in the bile.t i.nal ..t ] j
GG ENRESIS (st ST Tk b it RAGREERT ford
us, .a_connection net.hod |
corRB P date W L K B R 8 S PORL o Eur Chermer & 1T
cofLLELY 7 cihe hipadsal-dgcompspexbnusied wiider eas

O power “source, the headset can function as a nornal

of GR BRaRst byn bedngapomrectad Lofoivenniohi lapragaiiAal
using a connection cord. [0037] O her aspects,
[0@&3dmEr acteristics, and advantages of the present

invention will becone apparent f det aj
(oBor NSNS bABRACORE M TG GO BAIIERTES o £h

indbe PSS ML LEVSTL LoD U0 RECPRAOANS A RS

relay unit is not required to perform radio frequency
communication with the information apparatus. Accordingly,
when the connection cord is removed from the connector, the
radio frequency communicating means is turned on. By
turning off at least a part of the radio freguency
communicating means when the connection cord connected to
the information apparatus is attached to the connector, the
lower power consumption of the relay unit can be achieved.
[0033]

Thus, a relay unit according to embodiments of the
present invention can form a digital mobile broadcast
receiving antenna with an earphone. On the other hand, since
the relay unit can be removed from a mobile terminal, it is
possible to remove the relay unit from the mobile terminal
as appropriate and use the relay unit as a wireless headset
when music data is reproduced and output or a sound data is

output during a call. The wireless connection between the

mobile terminal



[ 0038] [Fig. 1] Fig. Ais a diagram

schematically illustrating the configuration of a
Wi rel ess communi cation system according to an
enbodi nent of the present invention. [Fig. IB]

Fig. IBis a diagramillu %{gting a Wi red connection

bet ween a nobile tel ephone™8 and a relay unit 1 via a
connection cord 3. - 17 - [Fig. 2A] Fig. 2Ais
a diagramillustrating the functional configuration
ambfcgEheel@‘J’ aynifinican] ramene dU§fisisc 1BEPaveRidduct i on
node is set at the tinme of wireless connection.
Adyam RIS HifeY& is a diagramillustrating the
[0 ¥ﬁt|onal configuration of the relay unit 1 when a
e call node is set at the tinme of wireless

PO{QBS&E& to emdddithendBloFi ghe 3Adderd dind@hanbn,

iITustrating the functional configuration of the

thdr@l @gnUBEt pRowh@sd the drisiicetat aclepr aolvetaors node heis
set at the time of wired connection. [Fig. 3B]

a fdo IBehsencyi egmamiddtistr funaglohe drareticsnar 2
configuration of the relay unit 1 when the vqice cal

relmydenis déspated HeStieR of Miidd EBRRERT Gitich 25 @
o O RAFPRORE | BT 2t b G UHE ConEEtT S dord 2F4F
daCOQQEFEEUQa ﬁﬁoﬂ@b%$f 5&%§?¥¥yﬁ %oﬁﬂg,tgﬁdrﬁ%fﬁbﬁﬁﬂﬂé of

t'o each othéer inawr manner
preferably wirelessly transmitting/receiving music data or
audio data to/from the mobile terminal and preferably
transmitting an operation signal to the mobile terminal.
[0035]

Furthermore, according to embodiments of the present
invention, there can be provided an excellent relay
apparatus that is disposed between a mobile terminal
capable of receiving a digital mobile broadcast such as a
digital radic broadcast or-a One-Seg broadcast and is
capable of providing an antenna function when the mobile
terminal receives a digital mobile broadcast.

[0036]

A relay unit according to embodiments of the present
invention can be removed from a mobile terminal using a
connection cord having an antenna function. Accordingly, at

the time of listening to and viewing an FM broadcast or a

digital mobile



[Fig. 5] Fig. 5is a diagramillustrating the
connecti on between the nobile tel ephone 8 and each
functional nodule included in the relay unit 1 via
the connection cord 3. Explanation of Reference
Nunerals [0039] 1 relay Lwﬂ%,_ 3 connection cord, 6
ear phone, 8 nobile - 18 -"tel ephone, 10 earphone
jack, 11 Bl uetooth comruni cati on nodul e, 12 antenna,
13 connector, 14 operation selection switch, 15
brasgiwess &batrof | &L 1w Patte MPCEREP gP RS WA t30F R t

inch ST ELESSRG 192k bng e SEPBIORG, B, LBl
co e GPELLTO BbR0lE LT L0 OB oo ok nee”
hand, at the time of listening to music data recorded in the
mobile terminal, it is possible to wirelessly transmit music
data to the headset. Thus, a connection method can be
selected in accordance with a user's situation. Furthermore,
if a battery for the headset becomes exhausted or there is no
power source, the headset can function as a normal earphone
by being connected to the mobile terminal using a connection
cord.
[0037]

Other aspects, characteristics, and advantages of the
present invention will become apparent from more detailed

descriptions based on the following embodiments of the

present invention and the accompanying drawings.

Brief Description of Drawings
[0038]

[Fig. 1] Fig. 1A is a diagram schematically illustrating
the configuration of a wireiess communication system
according to an embodiment of the present invention.

[Fig. IB] Fig. IB is a diagram illustrating a wired
connection between a mobile telephone 8 and a relay unit 1

via a connection cord 3.



in detail below with reference to the acconpanying
drawi ngs. [0041] Fig. | A schematically illustrates
the configuration of a wireless comuni cati on system
according to an enbodi ment or the present invention.
[ 0042] The systemillustrated in the draw ng

i ncl udes a nobile tel ephone 8, an earphone 6, and a
relay unit 1 disposed between the nobile tel ephone 8
and the earphone 6. The eanphone 6 is renovably
attached to the relay unit 1 via an earphone jack 10.
Fbmever it is to be understood that a headset into

t h reI uRi, t and ear phone
|nt gﬁ%tgﬁ nay%beg%sed i@fﬁTﬁgguStr? 1?%I%%%one 8

fuhét ﬁé’fﬁ%ﬁﬁéﬁ% & 5t En{:P{e aréiv\’egftdn% of iBK B9ndsic
ca Vi a e tel ephone network but

data reproduction mode is set at the time of wireless

connection.

[Fig. 2B} Fig. 2B is a diagram illustrating the
functicnal configuration of the relay unit 1 when a voice
call mode is set at the time of wireless cornection.

[Fig. 3A] Fig. 3A is a dlagram illustrating the
functional configuration of the relay unit 1 when the music
data reproduction mode is set at the time of wired
connection.

[Fig. 3B] Fig. 3B is a diagram illustrating the
functional configuration cf the relay unit 1 when the voice
call mode is set at the time of wired connecticn.

[Fig. 4] Fig. 4 is a diagram illustrating the internal
configﬁration of the connection cord 3 for connecting the
mobile telephone 87and the relay unit 1 to each other in a
wired manner.

[Pig. 5] Fig. 5 is a diagram illustrating fhe
connection between the mobilile telephone 8 and each
functional module included in the relay unit 1 via the
connection cord 3.

Explanation cf Reference Numerals
[D03%9]

1 relay unit, 3 connection cord, 6 earphone, 8 mobile



_ 19 - also a function of storing, reproducing, and
outputting nusic data and a function of receiving an
FM broadcast and a digital nobile broadcast such as a
digital radi o broadcast or a One-Seg broadcast.
However, since this type of nobile tel ephone is
generally used, the description thereof wll be
omtted in this specification. [0044] Both of the
nobi | e tel ephone 8 and the-gelay unit | have a
Bl uet oot h conmuni cati on function. For exanple, the
nobi | e tel ephone 8 forns a piconet as a master. On
éhe ot her_, hand, the relay unit. 1 that operates as a
“esfRUB T s Yh@rR@ enIpRss pt et 9Gth mogmé%salth%t
SSIb|e to nsn1t nusi data nd_audi
IFOfironft eqﬁa’telepﬁa%gcgo¥o f% v UniPt ? £aes
u Q ca r a :
swh REQL gDS B}éﬂgt%o%n% BB« 16%‘&‘%1%@} c@xrbé?g'étn?e?unﬁtlon

operation signal for instfuctin one
un8tl 017 eprpducerel-epsthe AHstC ﬂ@tﬁéﬂ@nohee pel ayrst

unit 1 to the nobile telephone 8 through Bl uetooth
swéoohunZ atdcamd [«0045h, The tobid esstida@phone 8 and t he
relay unit 1 can be
Best Modes for Carrying Out the Invention
[0040]

Embodiments of the present invention will be described
in detail below with reference to the accompanying drawings.
[00411]

Fig. 1A schematically illustrates the configuration of
a wireless communication system according to an embodiment
or the present invention.

[0042]

The system illustrated in the drawing includes a mobile
telephone 8, an earphone 6, and a relay unit 1 disposed
between the mobile telephone 8 and the earphone 6. The
earphone 6 is removably attached to the relay unit 1 via an
earphone jack 10. However, it is to be understcod that a
headset intc which the relay unit and the earphone 6 are
integrated may be used.

[0043]
The mobile telephone 8 is assumed tc have not only a

function of making a call via a mobkilile telephone network but



connected to each other using a wireless LAN function
such as. | EEE802. 11 i nstead of Bl ue-tooth

comuni cation. [0046] Furt hernore, as
illustrated in Fig. 1B, the nobile tel ephone 8 and
the relay unit 1 can be connected to each - 20 -
other in a wred manner via a connection cord 3 that
is renovable froma connector 13. [0047] . The
connection cord 3 has a nulticore configuration
including a plurality of si'gnal lines such as a

si gnal used to receive or output sound,” a power line
used to supply power to a battery, included in the -

ai?@l%yf%ﬁﬁﬁlqp Ca ﬁéﬁﬁ#@gcoﬁ%@%ﬁ@%ﬁlﬁﬁfgﬁéﬁ-P”ﬁ@uﬁgéﬁgto
an op ation_si in a

muaégrc‘?l%tatopa&da 6 Pe® ?eﬁ’%?/eju‘ﬁjr‘}g T
a:3L0081 p e, ANd 1.5 contigued, a5 & S ghded gableca.:

over e an outer s br ai

oerrﬁﬁéLéagkyfﬂéad%%tan”@@Wé%&ﬂ“ﬂﬁ%ﬁbé“the§ tﬁpe of mobils
Furthernore, by form ng an antenna using the |ength

teQbphiige O efersheatify Batl, i sha d¢ad it ishi ehdrand ¢hel be
ground of the body of the nobile tel ephone 8, the
cnghtefl dod el ereari fopetate. as an antenna cable. The
configuration of the connection cord 3 will be
(08é8tribed in detail later. [0048]

Both of the mobile telephone 8 and the relay unit 1
have a Bluetcoth communication function. For example, the
mobile telephone 8 forms a piconet as a master. On the
other hand, the relay unit 1 that operates as a slave is
included in the piconet. In this embodiment, it is possible
to transmit music data and audio data from the mcbile
telephone é to the relay unit 1 through Bluetooth
communication and transmit an operation signal for
instructing the mobile telephone B to reproduce/stop the
music data from the relay unit I to the mobile telephone 8
through Bluetooth communication.

[0045]

The mobile telephone 8 and the relay unit 1 can be
connected to each other using a wireless LAN function such
as IEEE802.11 instead of Bluetocth communication.

[0046]
Furthermore, as illustrated in Fig. 1B, the mobile

-

telephone 8 and the relay unit 1 can be connected to each



Fig. 2 illustrates the internal configuration of the
relay unit 1. In the drawi ng, the configuration of
the relay unit 1 when the relay unit 1 is connected
to the nobile tel ephone 8 through Bl uetooth
comunication is functionally illustrated. However,
in order to prevent the drawi ng from bei ng
conplicated, the illustration of wiring between
functional nodules is om-tped-as appropriate. - 21 -
[ 0049] The relay unit 1 includes a Bluetooth
communi cation nodule 11 and a Bl uetooth communi cati on
ntenna 12 ich are used_f can [
ot Bt v e Re iy Teg PET 8 Rt R Repane S,
reﬁgg%g%gqﬂgﬁp%og0%§eggoyh1§h t he connection cord 3
use or a wired connection between the relay unit 1
(oaad;the nobile tel ephone 8 is attached. The
functional configuration of the relay unit 1 when the
rel®me upehbhettisncoonecs éthd @ trhd tiobirke ctaf tphomel ¢
in awred manner will be described in detail later.
ingéreing ve fluwetildyalfcohfhglrtneh Bich B¢ Belsagrahi esed
1 when the relay unit 1 is wrelessly connected to
tot RECHBHT I BT e 0RO UB i P | PHEL HESETS BEtES [t@oée?PlY
the ti me of MAreIegs conn ctlo t he relay uni

At
POREE tof P&t o odd&d PRath Gfsre aymﬁ & dat &

copgggggﬁlgtén%la]ngﬁe epﬁ%ﬁgl@ s% g;? %’%ﬁ&%ﬁdsignal

1nCQRRYRLLALd QR S 4 @REeJUCE eﬂ@l@n VA Oﬁzé%léla@ogﬁlt 1,
performed when the nobile tel ephone 8 makes or

anlegeh¥O&SMA Ljrlal l1find, usal OpecaiEbydredRas af isbielded
sel ection swtch 14, connect i on swi tching anong three

cabiet chresr 2l wig 23 meltededheath hehael 'y aditaifiedsshield
performed and an operation node is changed. [0051] In

foppeR Y himduisi @radwrd efefPBETEL VOFF Frod&UaRBCERRYE, DY

forming an antenna using the length of the outer sheath that

emo %‘e

is a braided shield and the ground of the body of the mobile
telephone 8, the shielded cable can operate as an antenna
cable. The configuration of the connection cord 3 will be
described in detail later.

[0048]

Fig. 2 illustrates the intérnal configuration of the
relay unit 1. In the drawing, the configuration of the
relay unit 1 when the relay unit 1 is connected to the
mobile telephone 8 through Bluetooth communication is
functionally illustrated. However, in order to prevent the
drawing from being complicated, the illustration of wiring

between functional modules is omitted as appropriate.



- 22 - voice call node, a user can renotely operate
the nobile tel ephone 8 using a renote controller 15.
Furthernore, a circuit included in the relay unit 1
is driven by a battery (not illustrated). The relay
unit 1 also includes a battery charging function unit
16 for charging the battery. The battery charging
function unit 16 is turned off at the tine of
wi rel ess connection. [0052}; - Fig. 2Aillustrates
the functional configuration of the relay unit 1 when
the nusic data reproduction node is set at the tine
f wireless connection. [0053] The nobil e
[08%?%phone 8 codes nusic data read out froma
recarding, ?bi@ { n%{%iddfgt&r ahed) oBShaPRRARA 1 & t8on
e e

adds a pre erm ne eader to the nusic data,

moB61 & of 118, P dUkat, LR BoRR 06 &GEIANL AR the eftiai C2dahach are
upconverts the nusic data into a desired wrel ess

1us8HoR&t ,a aNndeQukputsnhber b ebeisseai grel reAky thetal rand
On the other hand, on the side of the relay unit 1,

thheciBl Lettedidphoormini eati ancomwedieor L deeipasht ke
wirel ess signal via the antenna 12, perfor

) K nB
coappropel @t ddenvdeatPena py beRS sFRy itd “Rp PEGHFFAL B™C
decodi ng processin pon th i rel ess, si_gnal nd e
redhgna procRsing DRPE 17 GoMT atee & nidtacnedld
reproduction .si gnal. and_.out pu he,USi€ yhen th 1
fupg F%%ﬁtt?o:$§§ gﬁ%ﬁogsggoﬁhg %%%%Y?ﬁgaééﬁﬁkéﬁ% 6ovia ¥
un&@eﬁsego%rﬁé%g&*ﬁ 22 +aBdnbRe1 2 PhONEJACK iH0a wirdd
=71 00541 Furthernore, in the nusic data
mah8REOFUCt i Jmde-iadedt he teneidf 1mtsel esizrepnnieeti on,
it 1s possible to provide an instruction for
fFugent ookl i aen& eound orolodneheanelagt vkt | brvifayy the relay
starting and stopping the reproduction of music, a
urfigst forwarel¢ssky RENGELegndcathevr il Hhstdiraioes 8
using the renote controller 15. An operation signa
wildpGE fPdRTIPRAT enpte controller 15 by a user is

oi%ﬁ?t into a signal processing unit 17 via the third
[0 ch 23, is subjected to coding, the addition of a

pregggéﬁ .{Hﬂ% header.c1aad RDdRbation, procassisRg uhAt 1

t he Bl uet ooth communi cati on nodul e 11, and is then

hald @aRsbbt 88t { 6@Mhddnes andrenna s12 st aukhe ®@bal eeproduction
t el ephone 8.°
mode in which music data transmitted from The mebile
telephone 8 through Bluetooth communication is reproduced
and a voice call mode performed when the mobile telephone 8
makes or receives a call. If a user operates an operation
selection switch 14, connection switching ameng three
switches 21 to 23 included in the relay unit 1 is performed
and an operation mode is changed.

[0G51]

In both of the music data reproduction mode and the



[ 0055] Fig. 23 illustrates the functiona
configuration of the relay unit 1 when the voice cal
node is set at the tine of wirel ess connection.

[ 0056) The nobil e tel ephone 8 codes audi o data
out put froma conmuni cati on partner as appropriate,
adds a predeterm ned header to the audi o data,
perfornms nodul ati on processi ng upon the audi o dat a,
upconverts the audio data bpto a desired wireless
signal, and outputs the wireless signal into the air.
On the other hand, on the side of the relay unit 1,

the Bl uet oot h i cati le 11 | -
Vo345 ok VGG & GRAT OB CHEC AR 25 anlbpBet oL e

opriate .demdul atian 1 .ng andrappkopid At e
tegggéaﬁ%d?ﬁF%%‘ggi%Sﬁﬁggnc?ﬁggﬁfgﬁfg§§ ngnaI, and tﬁ%
ci%lcg%' 1 & 1100 WRI 14, 06NEF af e aidvdi Byshgpattery

and outputs the audio sighal as sound fromthe
(n8ar phone: S:0d@ .t hensecondl; swiitrch 22 sandinthedearphmrteery

jack 10. [0057] Furthernore, if the m crophone
chh@gphgKsSungt seunthicutlputtotr oneag usertdubiarg ea vy oi e
call, the sound is input into the signal processing

bagtiety17hai alnchd iatsenswipe Ehl 2 11 anehineds ghjfeétedhpotime
signal processing. Subsequently, the Bluetooth
ofc yAFEALEEAL FOHG0dH% 11 codes the sound, adds a

(06523 &

Fég. 23 illustrates the functional configuration of the
relay unit 1 when the music data reproduction mode is set at
the time of wireless connection.

[0053]

The mobile telephone 8 codes music data read out from a
recording medium (not illustrated) as appropriate, adds a
predetermined header to the music data, performs modulation
processing upon the music data, upconverts +he music data
into a desired wireless signal, and outputs the wireless
signal into the air. On the other hand, on the side of the
relay unit 1, the Bluetooth communication module 11 receives
the wireless signal via the antenna 12, performs appropriate
demodulation processing and appropriate decoding processing
upon the wireless signal, and the signal processing unit 17
generates a music reproducticn signal and outputs The music
reproduction signal as sound from the esarphcne 6 via the

second switch 22 and the earphone jack 10.



predet erm ned header to the sound, perforns
nmodul ati on processing upon the sound, and transmts
the sound fromthe antenna 12 to the nobile tel ephone
8. [0058] Still furthernore, in the voice cal
node at the tine of wireless connection, it is
possible to provide an instruction for controlling a
sound vol une, etc. using the renote controller 15. An
operation signal input froprthe renote controller 15
by a user is input into the signal processing unit 17
via the third switch 23, is subjected to coding, the
{Oggthion of a predeterm ned header, and nodul ati on
essing in the Bluetooth comunication nodule 11,
and..i.s it ransmn ! e 12n ttoddet «he
25 El e e 5 To0Se, TP e
rifungtipnalilass busteat s, the isnteranidbieondi gusatdonan
of the relay unit 1 when the relay unit 1 is
ineeppect@d fcr tchatmobliiegt 2 ephoherd ume,aawni fedtruction
manner. However, in order to prevent the drawing from
fobeshgrcomplarchssdprrineg the usereedwit ish ®ifr PHE Bet bt
functional nodules is omtted as asgiopriate“ %0860]
FoTHRrE oIS Oor 878 BsEEWHYT tHE WTed cHfinket Fon

b t h I it 1 th il
cPELICEAnG 18! 3% ol dandLhe JoRCLestebenong G
re%ggge§$ﬂfghlﬁ e1%e%gya”ﬁbérli§'fﬁﬁﬁglﬂhﬂ%a%,E%@nal _

operation nodes, that is, the nusic data reproduction

prRdes i AigWhigh musiie datachianssiitead 24,a itsheubjected to
connection cord 3 is reproduced and the voice cal

colReg, pekdé aidmic iwhen ft heprebet erhbheploreisd  makeds or
receives a call. If a user operates the operation

mosiellett porpswiachingd inc shaeBlohogh t ediithy IgwsAgnt fedule
three switches 21 to 23 included in the rela un%t 1

1li;s 2p@r £ Br RN diFEPEiGHFEFafFOR RBBe MW anded® 1

mebile telephone 8.

[0055]

Fig. 2B illustrates the functional configuration of the
relay unit 1 when the voice call mode is set at the time of
wireless connection.

[0056]

The mobile telephone 8 codes audio data output from a
communication partner as appropriate, adds a predetermined
header to the audio data, performs modulation processing
upon the audio data, upconverts the audio data into a
desired wireless signal, and outputs the wireless signal

into the air. ©On the other hand, on the side of the relay

unit 1, the Bluetooth communication module 11 receives the



[ 0061] In both of the nusic data reproduction
node and the voice call npbde, a user can renotely
operate the nobile tel ephone 8 using the renote
controller 15. Acircuit included in the relay unit 1
is driven by a battery (not - 26 - illustrated) as
descri bed previously. However, at the tine of wred
connection, since it is possible to charge the
battery using a part of anzgperation voltage for the
nobi | e tel ephone 8, the battery charging function
unit 16 is turned on. Furthernore, at the tinme of

W red connection, _since the Bluetopth conmunication.
v PRHETT O T e ndtoh SEh FOH i O (0 GRATPBF ELhPRg-te
e . i ' . | ‘b .
B e R b e g S R
up6Rr fhad A% 1ReeN «6gARECt Bk tnd hseigcrmn?ze@@s&@n Thist 17
| eads to | ower power consunption. [0062] %lg. 3A
gehblasd 4 alresiddie &ugeti onad coduguriatd eandab thenselay
unit 1 when the nusic data reproduction node is set
somtdt feont ithe glaxwhred Gonbectlieonsef@B63witch 2Thand the
mobi | e tel ephone 8 generates an audi o reproduction
cazplypr¢ F¥dmifusi c data read out froma recording

; npglun1(not illustrated) and transmts the audio
L0V 8Pt oduct i on signal to the connection cord 3. On the

ot rrtr}laer}cgmb\xlrltege%%ej;gg nlilinéI{O&%ho%% H{é}q%lgggng fgc%ptxc% hho%tput

ear plhone e connec second sw

fréf » Ak L NG BAPROYE; Lacka 1D, {0064und is input into the

gignal processing unit 17 via the first switch 21 and is
subjected to signal processing. Subseguently, the Bluetooth
cbmmunication module 11 codes the =sound, adds a
predetermined header to the sound, performs modulation
processing upon the sound, and transmits the sound from the
antenna 12 to the mobile telephone 8.
00581

3till Ffurthermore, in the voice call mode at the time
of wireless connection, it is possible to provide an
‘instruction for controlling a sound volume, etc. using the
remcte controller 15. An operation signal input from the
remote controller 1% by a user is input intc the signal
proceseing unit 17 via the third switch 23, 1s subjected to
coding, the additicn of a predetermined header, and
modulation processing in the Bluetooth communication module

11, and is then transmitted from the antenna 12 to the



FurtheLnore, in the nusic data reproduction node at
the time of wired connection, it is possible to
provide an instruction for controlling a sound

vol unme, an instruction - 27 - for starting and

stoppi ng the reproduction of nmusic, a fast forward

instruction, and a rewind instruction using the
renote controller 15. An operation signal input from
the renote controller 15-bysa user is transmtted to
the nobile tel ephone 8 via the third switch 23, the

connector 13, and the connection cord 3. [0065]

Fig. .3B illustrates the functional configuration of
mo?%%aﬁgﬁf hﬁﬁ%tgl when the voice call node is set at
[ob time of wired connection. [0066] The nobil e

tel’ephone 8 transmts the audio data of a

cComyNi gaki,AB: PaRiTEY A dcheacesneati onteoral 3. On

the other hand, the relay unit 1 outputs sound from
cothbgwearihone £6 thiearthay comnect ovhell thehaesagomdit 1 is

swtch 22, and the earphone jack 10. [Q067

. )067]
comuetthet rior ghei frobhéent ek epivife 819 picc ke TG SHURYT -
output froma user durin qg¥o'ce.callq thg sound is
Hovgwani it &F €S RePHBBETR % %B VPR PRE"Fhi rd

coSV\M_ga 62 . tthlgeei r&%%%&&(o&%f a\pidr:n,trﬂye b%%%%ﬁt ifﬁﬂcgf&‘?al
modules is omitted as appropriate. '
[0060]

The connection cord 3 used for the wired connection
between the relay unit 1 and the mobile telephone 8 is
attached to the connector 13. At the time of wired
connection, the relay unit 1 similarly has two operation
modes, that is, the music data reproduction mode in which
music data transmitted via the connection cord 3 is
reproduced and the voice call mode performed when the mobile
telephone 8 makes or receives a call. If a user operates
the operation selection switch 14, connection awitching
among the three switches 21 to 23 included in the relay unit
1 is performed and an operation mode is changed.

[0061]

In both of the music data reproduction modé and thé
voice call mede, a user can remotely operate the mobile
telephone 8 using the remote controller 15. A circuit

included in the relay unit 1 is driven by a battery (not



[ 0068] Still furthernore, in the voice call node
at the time of wred connection, it is possible to
provi de an instruction for controlling sound vol une,
etc. using the - 28 - renote controller 15. An
operation signal input fromthe renote controller 15
by a user is transmtted to the nobile tel ephone 8
via the third switch 23, the connector 13, and the
connection cord 3. [0069} 26 - Fig. 4 illustrates the
internal configuration of the connection cord 3 for
connecting the nobile tel ephone 8 and the relay unit

. to each ather _in. i ; . e

il %%?1%%% elag n“co rgﬁ S5 pilﬁf %'\ASI% ?%Pe ! t hgg‘gerz‘g%\]n: '_n gath éc:c,ﬁéa tme

of M| Fd S UL Rl LGUr 8§ /o8 waygﬂc@s 13 1Rl wbakhtyg&fthe
sighal Tines such as right and left audio signa

patioes (flly aupedtt 81T e ebyerOri @UPUE ageulidy Bhpawssile
line used to supply power to a battery included in

teléghoed @) thiet battaryenndegioontiwldigéonsingndl 1bi he turned
used to transmt an operation signal in accordance

onwi thirghgsmprs, opler Blte onilgn he ireHagonneet 100 a Yrvignde
signal line, a call switching line, a nicroghone

BlUGr e mpTElgnar thPRe TURRL YT st yMat HS9E8 G580 £0 Ut n
coff.t Bl uet.qot h icat. ,
o Ghhnel ontoey B U R CRUA o el et BB, 1

I's "artac S contigure

isgggﬁ?%g%gescﬁ?@:eg ?LQVE_’Lrsege%EPe Nt el Sheatbcthah Esrd@ 3

_ ornmed by braiding anneal ed copper
 ha¥ bESn dMEHeqd to the connector 13. This leads to lower

power consumption.
[0062]

Fig. 3A illustrates the functional configuration of the
relay unit 1 when tﬁe music data réproduction mode is set at
the time of wired connection.

[0063]

The mobile telephone 8 generates an audio reproduction
signal from music data read out from a recording medium (not
illustrated) and transmits the audio reproduction signal to
the connection.cord 3. ©On the other hand, the relay unit 1
outputs sound from the earphone 6 via the connector 13, the
second switch 22, and the earphone jack 10.

[CO64]

Purthermore, in the music data reproduction mode at the

time of wired connection, it is possible to provide an

instruction for controlling a sound volume, an instruction



Fig. S5illustrates the connection between the nobile
t el ephone 8 and each functional nodul e included in

the relay - 29 - unit 1 via the connection cord 3.
[ 0072] ~ A high-frequency choke such as a ferrite
bead (FB) is | oaded on each signal line in the nobile

tel ephone 8. Ferrite beads are w dely known as an
anti-EM (el ectromagnetic interference) conponent for
reducing a signal that is z7source of radiation noise
using a frequency characteristic of an inpedance
conponent of a ferrite material. The ferrite materi al

o TR AR B Rt e, o

fofomponent . Qf.tBg ferki L erdBtRy idlst rli@@18h using Byhe

ormng an antenna using the | ength of the outer
refbeatdofrdihercopnectd apeaendod whishl i snutbriaicatedhe

shield and the ground of the body of the nobile
rehmetephoneddlea 3hi bydeducablis camnepetsrd 58 Hpe mobile

antenna cable. A capacitor is |oaded on a L
telepimemd Ssivém [thaethdrdanvbrtlery 'dCeOPBRoEPENET- 2nd

received fromthe_outer sheath braided shield so as
the oCQRM e £6- Fr equency coupl i ng.

[0065]

Fig. 3B illustrates the functional cenfiguration of the
relay unit 1 when the voice call mode is set at the time of
wired connection.

[0066]

The mobile telephone & transmits the audio data of a
communication partner to the connection cord 3. On the
other hand, the relay unit 1 outputs sound from the earphone
6 via the connector 13, the second switch 22, and ths
earphone jack 10.

[0067]

Furthermore, if the microphone 19 picks up sound output
from a user during a voice call, the gsound is transmitted to
the mobile telephone 8 via the third switch 23, the
connector 13, and the connection cord 3.

[0668]

atill furthermore, in the voice call mode at the time

of wired connection, it is possible to provide an

instruction for controlling socund volume, etc. using the



[0074] In order to obtain a sufficient antenna
characteristic, an antenna having a length of k/4 (X
is a bridge mavelength) is required. In One-Seg
broadcasti ng, an antenna | ength of about 15 cmis
required. In digital radi o broadcasting, an antenna

| ength of about 37.5 cmis required. It is - 30 -
difficult to receive a digital nobile broadcast using
a Wwhip antenna (not illustsated) installed in the

nobi | e tel ephone 8. However, by using the connection
cord 3 as an antenna a sufficient antenna | ength can

reggtob}aaatpe % P fa tchenoggsgafhﬁ%tt braided.

e I'S used as antenna I'S

reflb8€! 9584 JiRerf 05 Sgagpu§er4§93ﬂ%§ﬁmﬁ%%§&tto the mobile
Application No. 2006-109603 that is assigned to the

te33PRoRSS Gleetas therdr esendh aupl itat icornef00¥5]13, and
Al t hough not illustrated, the relay unit 1 nay use a

thel achg=1iprc apmecBi.on cord as the connection cord 3.
When nusic reproduction is perforned or a voice cal

[0P&9%hmde at the tinme of wireless connection betmeen
the nobile tel ephone 8 and the rel uni t

corfiigtt ifoALleBPHrat e Wtind betreh ﬁf@nﬁéﬁﬁyaﬁh?ft Olf ko
th th wh th bi | tI

ol g0t Tal cdtab il &8 DRUBRSTF Wb TR e P agPaaaE § o
thbSeré%QLﬂEQJPEo egghcgtﬁé '1A Q%mﬁhahggrt'ne of

Wi red tonnection between e tel ephone 8 and
robhgjrelay unit 1, an adequate anDunt of the

connectlon cord 3 is pulled out. Industria

Appiti< aldichiety 1 b00£63d 3 illihepresein cheedtioimddss a

been described in detail with reference to specific
nuéniodrerentrst i gdowenion, intlidiobva gusatdiatty of signail

nodi fications and substitutions of the enbodinents
lipgp such as right and left audio signal lines (R/L) used
to receive or output sound, a power line used to supply
power to a battery included in the relay unit 1, a remote
controller signal line used to transmit an operation signal
in accordance with a user's operation on the relay unit 1, a
ground signal line, a call switching line, a microphone
switching signal line, and a signal line used to turn off
the Bluetooth communication module 11 when the connection
cord 3 is attached, and is configured as a shielded cable
covered with an outer sheath that is a braided shield foxmed
by braiding annealed copper wires.
[0071]

Fig. 5 illustrates the connection between the mobile

telephone 8 and each functional module included in the relay



- 31 - be made by those skilled in the art w thout
departing fromthe scope of the present invention.

[ 0077] Wil e the above-descri bed enbodi nents
have been described herein in the context of a relay
unit connected to a nobile tel ephone, enbodi nents of
the present invention are not limted thereto. An
enbodi ment of the present invention nay provide
various types of nobile tegpiwals or information
appar atuses having a function of reproducing and
outputting an audio signal and receiving a digital

-unHPC%Lﬁgg d%g EeggggFgégg?q59ital radi o broadcast or

roa cast. That is, the
0@ﬁ§ ent |nvent|on has been disclosed in conjunction
the enbodi nents, and the details of this

Sp@CIHﬂg%aEIrQQuéh@W@hdﬂ}Oé dey est i Ceirvety bead (FB) is

interpreted. The scone of the present invention
logbedl o Bmdbniségprét édninivonss derdtlicortedgferhhaesBope

of the appended clains. - 32 - CLAIMS 1. A relay
Feghite db eédeb@i Rl BRAOVRfdDIFHMNTI-EMI

(electromagnetic interference) component for reducing a
signal that is a source of radiatien noise using a frequency
characteristic of an impedance component of a ferrite
material. Therferrite material is a complex compound of
ferrite and metal. The higher the frequency, the larger the
impedance component of the ferrite material.

[0073]

By forming an antenna using the length of the outer
sheath of the connection cord 3 which is a braided shield
and the ground of the body of the mobile telephone 8, a
shielded cable can operate as an antenna cable. A capacitor
is loaded on a transmission line for an antenna reception
signal received from the cuter sheath braided shield so as
to achieve radio-fregquency coupling. |
[0074]

In order to obtain a sufficient antenné characteristic,
an antenna having a length of A/4 (A is a bridge wavelength)
is required. In One-Seg broadcasting, an antenna length of
about 15 cm is reguired. In digital radio broadcasting, an

antenna length of about 37.5 cm is reguired. It is



apparatus for supplying audio data and an ear phone
for outputting an audio signal, the relay unit
characterized in that: it conprises, a radio
frequency coituriunicating neans for wrelessly
connecting the information apparatus and the rel ay
unit to each other, a connector to which a
connection cord for connecting the infornmation
apparatus and the relay wnisph to each other in a wred
manner is attached, an earphone jack to which the

ear phone is attached, and a second sw tching

digggpglgg{oa%a%g%i ggdﬂgﬂéggn‘g?g{pgnax%%d%%ehagﬁnghg whip

I's sup omthe informtion

anfBRAL e NNQUER R Wh I €h 8651 COMNAC RN rbelk WeeBet Bfhone
informati on apparatus and the relay unit via the

8. I afhwefdrequenayi 6O MRK i Catndae iRBaRS rdr 3aawi aedantenna, a
connecti on between the information apparatus and the

sufélayenmidnhermat Aengbhneeti ba cotrdirmd.-acled fact hghat
connect or; the connection cord has a nulticore

theopbtebrshsaon baeidgringhacprural ? t3hisFLdsicgraP e nesused
and is confggfr d as a shiel ded caple jn which egcht

ASoROERBIPI 'sFﬁ*QSFdsianaFOFi%%mﬁ’ SrcoOVEPEF S £R ST

Apo%ﬂg_gga:%cgr? oh. .f2 ro'%‘i%@éoa Pégjcdfg as_sz_gi‘;e_d_ §__|'(])I glhg same
orme y br-ai"ding “anneal ed copper wtes;, an

asslgnee as the present application.

[00758]

Although not illustrated, the relay unit 1 may use a
winding-up connection cord as the connection cord 3. When
music reproduction is performed or a voice call i1s made at
the time of wireless connection between the mcobile telephone
8 and the relay unit 1, the connection cord 3 is wound into
the relay unit 1. On the other hand, when the mobile
telephone 8 receives a digital mobile brocadcast or when
music reproduction is performed or a volce call is made at
the time of wired connection between the moblle telephone 8
and the relay unit 1, an adequate amount of the connection
cord 3 is pulled out.

Industrial Applicability
(o076}
The present invention has been described in detail with

reference to specific embodiments. However, it is obvious

that modifications and substitutions of the embodiments can



an antenna is formed using a length of the outer
sheath fornmed by the braided shield and a ground of a
body of the information apparatus. 2. The relay
unit according to Caim1l, characterized by further
conpri si ng, a renote controller for renotely
operating the information apparatus, and a
third switching nmeans for outputting an operation
signal obtained froma usegioperation of the renote
controller to the information apparatus through the

W rel ess connection between the information apparat us

be?ﬁgdéhg réﬂé@@ %@£&1¥Sai£h€h£?9£9 &féﬁﬂﬂ%nﬁﬁﬁagtin from

onmunicating nmeans or the wred connection between
théhgcbﬁé%Mﬂeog)r%@,@ﬁﬁalﬂ§eﬁﬁﬂoﬁhe relay unit via the

connection cord attached to the connector. 3. The
rooefay unit according to Claim1l, characterized by
further conprising, a mcrophone, and a first

swiichieng-heeahsvEorenet Perd | anp ehirsgdisohsignia¢epi cked
up b% the m crophone to the information apparatus
dephEbDgh el Aol £8& eonherti oh dettesh WRe connected to

information apparatus and the relay unit via_the, .

= PRRELETTERRTF ¢ SHEALBAP  Ro” hebhe HHETE WrPagion are
no%°@§§f{é§”uﬁskﬁﬁﬁn ﬁgeemﬁo&%hént of the present invention
may provide various types of mobile terminals or information
apparatuses having a function of reproducing and outputting
an audio signal and receiving a digital mobiie broadcast
such as a digitél radic broadcast or a One-Seg broadcast.
[0078]

That 1s, the present invention has been disclosed in
conjunction with the embodiments, and the details of this
specification should not be restrictively interpreted. The
scope of the present invention should be interpreted in'

consideration of the scope cf the appended claims.



jnfoiuttion apparatus and the relay unit via the
connection cord attached to the connector. 4. The
relay unit according to Claim1, characterized in
t hat, the information apparatus is a nobile
t el ephone having a nusic d _reproduction function,
and the relaY unit further includes an
operation switching nmeans for providing an
i nstruction for svvitchiEgA ween an operation for
out putting sound of nus a reproduced in the
nobi | e tel ephone and an operation for making a call
5. The relay unit according to Claim1, characterized
1.0 Bhatiay unitt Aespetay peRivted Wit hefolnet udes a
rechargeabl e battery for supplying an operation
apyvatdtage fandsweatiner yudhardpteg ahdnet issrpiivhe for
charging the battery, and the pattery chargin
CUTRIRCTTEN TN E0iS TGP ARG BIT THEH YR COTHEHiSon 456t d
incgﬂnggted to the informati on apparatus i s renoved
from the connector, and is turned on when the
connegtin seQr d connected to the information
apparatus is attached to the connector. 6. The
r elaayadnd t freesendiyn gotww@ citnng, meklas attrewizetessly -

35 -
connecting the information apparatus and the relay unit to

each other,

a connector to which a connection cord for connecting
the information apparatus and the relay unit to each other
in & wired mannar is attached,

an earphone jack to which the earphone is attached, and

a second switching means for outputting as sound from
the earphone the audio data that is supplied from the
information apparatus through a wireless connection between
the information apparatus and the relay unit via the radio
frequency communicating means or a wired connection between
the information apparatus and the relay unit via the
connection cord attached to the connector;

the connection cord has a multicore configuration
including a plurality of signal lines, and is configured as
a shielded cable in which each of the plurality of signal

lines is covered with an outer sheath formed by a braided



at least a part of the radio frequency conmuni cating
means i s turned off when the connection cord
connected to the informati on apparatus is attached to
t he connector, and the radi o frequency
comuni cating neans i s turned on when the connection
cord connected to the information apparatus is
renoved fromthe connector. 7. The relay unit
according to Claim1, characterized in that the
i nformati on apparatus has ¥ digital nobile broadcast
recei ving function. 8. The relay unit according to
Caiml, characterized in that the radio frequency

s Mbeadd gy AeaisihasammeBlgdt eerpec oHERRF @t on
function or a wireless LAN function. . ABSTRACT _, ..
Thers prteRryiigedoamed|uingnft LHRE 0 Sed “Bot WeeiH &°
nobi termnal. that. is d d.

EEPBh e PO AL CT RS S TRer Doy SuRrRY ©f che

1 PE aBhy.idel&ssly transmts/receives audi o data
to/tfromthe nobile termnal and preferably transmts
an operation signal to the nobile termnal. A
headset is attached to the relay unit. The headset
Gan tmﬁLﬁﬁaayasnétmﬁ¢Qﬁnﬁi§ghé@d%&ﬁﬂtHroE@?F%ﬁﬁﬁﬁﬁ&Sﬁhby
communi cation with the nobile termnal. On the other

Therer WRBRZtHE %obil e ternminal receives a digital
nobi | e broadcast., .t LY ol SpSomnest edet o the
nobﬁl§e?%??n?%§%%ﬁ%%gg éﬁ%g%ﬁggeggbﬁé'that%élso

s APSERIEInaspBa D P@dCasly recei ving antenna. '
Furthernore, while the relay unit is connected to the
nmobid entesndnicdcivirey acenbl Br @utbptbing @t vPRgation
battery included in the relay unit is charge

signal obtained from a userroperatlon of the remote
cdntrollgr to the information apparatus through the wireless
connection betﬁeen'the information apparatus and the relay -
unit via the radio frequency communicating means or the

wired connection between the information apparatus and the

relay unit via the connection cord attached to the connector.

3. The relay unit according to Claim 1, characterized by
further comprising,
a microphone, and
~a first switching means for outputting an audioc signal
picked up by the microphone to the informaztion apparatus
through the wireless connection between the informaticn
apparatﬁs and the relay unit via the radio fﬁequency

communicating means or the wired connection between the
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information apparatus and the relay unit via the connection

cord attached to the connector.

4. The relay unit according to Claim 1, characterized in
that,
‘the information apparatus is a mobile telephone having
a music data reproduction function, and
the relayrunit further inéludes an operaticn switching
means for providing an instruction for switéhing betweén an
operation fdr outputting sound of music data reproduced in

the mcbile telephoﬁe and an operation for making a call.

5. The relay unit according to Claim 1, characterized in

that,

the relay unit further includes a rechargeable battery
for supﬁlying an operation voltage and a battery charging
function unit for éharging the battefy, and

~the battery charging function unit is tufned off when
the connection cord cénnected to the information apparatus
is removed from the connector, and is turned on.when the
connection cord cénnected te the information apparatus is

attached to the connector.

6. The relay tnit according to Claim 1, characterized in

that,
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at least a part of the radio frequency communicating
means is turned off when the connection cord connected to
the information apparatus is attached to the connector, and

the radio frequency communicating means is turned on
when the cormnection cord connected teo the information

apparatus is removed from the connectoer.

7. The relay unit according to Claim 1, characterized in
that the information apparatus has a digital mobile

broadcast receiving function.

8. The relay unit according to Claim 1, characterized in
that the radio frequency communicating means has a Bluetooth

communication function or a wireless LAN function.



- 36 -

ABSTRACT

There is provided a relay unit disposed between a
mobile terminal that is a sound source and an earphone for
outputting sound. The relay unit preferably wirelessly
transmits/receives audio data to/from the mobile terminal
and preferably transmits an éperation signal to the mobile
terminal.

A headset is attached to the relay unit. The headset
can be used as a wireless headset through Bluetooth
communication with the mobile terminal. On the other hand,
when the mobile terminal receives a digital mobile broadcast,
the relay unit 1s connected to the mebile terminal via a
shielded cable that alsc operates zs a broadcast receiving
antenna. Furthermore, while the relay unit is connected to
the mcbile terminal wvia a cable, a circuit driving battery

inciuded in the relay unit is charged.



