-1 - DESCRIPTION RELAY APPARATUS Technical Field [0001] The
present invention relates to relay apparatuses disposed between an
information apparatus such as a mobile telephone that is a source 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 audio data to/from a mobile terminal having a radio frequency
communication function and transm’ittiﬁg"an operation signal to the mobile
terminal. [0002] More specifically, the present invention relates to relay
apparatuses disposed between a mobile terminal capable of receiving
digital mobile broadcasts such a5 a‘digital “fatdio broadcast and an
One-Seg broadcast and an 9\( tputting sound, and, more
particularly, to a relay appa‘r%a?#u% %T%%ﬁ(%%g %.gl antenna function when a
mobile terminal receives a digital mobile broadcast. Background Art
[0003] Various mobile terminals such as a mobile telephone and a
Teportahle audiosplayer are widely used. Users of mobile - 2

0001}

The present invention relates to relay apparatuses

disposed betwesen an information apparatus such as a mobile
telephone that 1s a source of music data or audio data and
an earphone for cutputting sound, and, more particularly, to
a relay apparatus for transmitting/receiving music data or
audio data to/from a mobile terminal having a radioc
frequency communication function and transmitting an
operation signal to the mobile terminal.

[0002]

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

Background Art
(0003}
Varicus mobile terminals such as a mobile telephone and

a portable audio player are widely used. Users cf mobile



terminals for receiving an audio signal or reproducing a recorded audio
signal generally wear a headset so as to listen to and view sound. With
the current expansion of services for mobile terminals, for example, digital
mobile broadcasting, the number of mobile terminal usage patterns using
a headset is thought to be increased. Such digital mobile broadcasting
includes ISDB-Tsb (Integrated Services Digital Broadcasting for
Terrestrial Sound Broadcasting) and Bne Seg. ISDB-Tsb is digital
terrestrial sound broadcasting (digital radio broadcasting) using a VHF
band (eight broadcast stations individually use segments of 430 kHz
CeghtainedhyE@idiTr2 MH2 of Freheddvingsd desitedPwave oBas 61 188.5

MHz to 192 MHz) that is an unused channel between 6 ch and 8 ch for
A forie ) BrP BRI ONE SoehrbABEAT G Sgle”

1:56gment, that is the.middle segment.of thirfeen segments.obtained by ¢
dividing a band of 6 MHz for digital terrestrial TV broadcasting is used.

{0004 Hefe-if adnabite tesminial and,a headset are connectgd ttoleadtvile
other via a cable, the body or luggage of a user who is moving or doing

b rspriethitiglisdangled inthe eablel Thistislincoivanierce fof sseusert Forns
this reason, a system for wirelessly connecting a termjnal such as a

Uiéieds o Player ahd WHedset t& Bach otifet Has beeit devéloged 23

mobile broadcasting includes ISDB~Tsb (Integrated Services
Digital Broadcasting for Terrestrial Sound Breadcasting) and
One Seg. IS8DB-Tsb is digital terrestrial scund broadcasting
{digital radio brcadcasting) using a VHF band (eight
broadcast stations individually use segments of 430 kHz
obtalned by dividing 4 MHz of 7 ¢h (having a desired wave
band of 188.5 MHz to 192 MHz) that 1s an unused channel
between © ch and 8 c¢h for analog terrestrial TV
broagdcasting). In One-Seg broadcasting, a single segment
that is the middle segment of thirteen segments cbtained by
dividing a band of & MHz for digital terrestrial TV
broadcasting is used.

[CC04]

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

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



and is widely used. [0005] For example, the wireless audio player codes
music data read out from a recording medium as appropriate, adds a
header compliant with a predetermined radio frequency communication
protocol to the music data, performs modulation processing upon the
music data, upconverts the music data into a desired wireless signal, and
outputs the wireless signal into the air. On the other hand, the wireless
headset receives the wireless signat, performs appropriate demodulation
processing and appropriate decoding processing upon the wireless signal
S0 as to obtain a music signal, and outputs the music signal as sound
arflorn=a speaker. Frthermore, since the headset includes a relay unit
provided with a remote controller operation portion that is used by a user
[08YRdtruct the wireless audio player to reproduce or stop music data, an

operation signal is, Si@ﬂ%”%«%%%ﬁ%‘éf Uy {“ittg? ;ro&tf%@éasy YNIEEQ. e a
! 0 e

the wireless audio player. or example, a near fi
rekMAuNication tachnigue suel as-a Bluetaath-.gommunication technique

is used for the wireless connection between the mobile terminal and the
hehggdset.dniBluetoothcoinnrurnicative; agichead dadied freqdercy:edlled an

ISM (Industry Science Medical) band of - 4,
communication protocol to the music data, performs
modulation processing upon the music data, upconverts the
music data inte a desired wireless signal, and outputs the
wireless signal into the ailr. On the other hand, the
wireless headsei receives the wireless signal, performs
appropriate demodulaticn processing and appropriate decoding
processing upon the wireless signal so as to cbtain a music
signal, and outputs the music signal as sound from a speaker.
Furthermore, since the headset includes a relay unit
provided with a remote controller operation portion that is
used by a user to instruct the wirelessz zudic 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 technigue such

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

headset. In Bluetooth communication, a global radio

frequency called an ISM {Industry Science Medical} band of



2.4 GHz is used and an entire data transmission rate is 1 Mbps.
Bluetooth is a global standard for providing a wireless connection
interface applicable to various industries, and is operated and managed
by the "Bluetooth SIG (Special Interest Group)”. [00071 For example, an
ear-hook wireless headset for wirelessly achieving a comfortable
hands-free mobile telephone call usin&Bluetooth communication has
been proposed (see, for example, Paterit Document 1) . The body of the
headset includes a circuit board functioning as a Bluetooth
transmission/reception apparatus, an antenna disposed on the circuit

2 .Bodirdzand arecHargeablebattéryr §0008Sihee adiebgserunit Aadingsa 1
radio frequency function is driven by a battery, it is required to charge or

Mbjsptace tHE battery. ThigisIheSiveriercs fof Gsefs” FurR&rtond Wwhen
wilPgatiery. becomes o%hgﬁgﬁ%;f itis irQ[B%isJQE 9 Jecgive, repraduce,

and output an audio Sign transmit” an operation signal. That is, it is

inipossiile fo Hse thes hegdsat: {0003 dFarexamplepa headsethadngath
radio frequency communication function has been proposed (see, for
S Iéxahiples RateitDocwnent-2odFhHE headset disconnects a wireless - 5

[0007]

For example, an ear-hook wireless headset for
wirelessly achieving a comfortable hands-free mobile
telephone call using Bluetocoth communication has been
proposed (see, for example, Patent Document 1)}. The body of
the headset includes a circuilf board functiconing as a
Bluetooth transmission/reception apparatus, an antenna
disposed con the circuit board, and a rechargeable battery.
(00081

Since a headset unit having a radioc frequency function
is driven by a battery, it is reguired to charge or repiace
the battery. This is inconvenience for users. Furthermore,
when the battery becomes exhausted, it is impossible to
recelive, reproduce, and output an audic signal and transmit
an operation signal. That is, it is impossible to use the
headset.

[0009]

For example, a headset having a radio frequency

communication function has been proposed (see, for example,

Patent Document 2). The headset disconnects a wireless



connection and stops the operation thereof when detecting the
connection of a power cable thereto so as to achieve the stable charging
operation of a battery. [0010] Furthermore, a wireless system for
supplying a part of an operation voltage for a wireless audio player as a
charging voltage for a secondary battery included in a wireless
headphone and an operation voltage for the wireless headphone when
the wireless headphone and the wireless audio player are connected to
each other via a connector has been proposed (see, for example, Patent
Document 3). [0011] Many wireless headsets in the related art function as
coanformeb wiretceatphore Wienahey akd eonié@sd o thebsdylst anting

apparatus via a cable. [0012] On the_other hand, if a mobile apparatus
B S AT EfdtalC 6P Gl OTE B bt Sk BeatioRe the

S{Qﬂ%b@@g’g@%%r 2,One-Seg brogdcast, the copfiguration method of a

receiving anténna is one of technical problems. In general, in order to

[ cabtain a sufficient antenna characteristic, an antenna having a length of
k/4 (X is a usable wavelength) is required. In One-Seg broadcasting, an
antefina lérgthaof aboat ¥5 el isyeqairedsim digital #adip L roagcastivg t of

an antenna length _of about 37.5 cm js required. - 6 .
an operation Vvoltage for a wireless audio player as a

charging voltage for a secondary battery included in a
wireless headphone and an operation voltage for the wireless
headphone when the wireless headphone and the wireless audio
player are connected To each other via a co&ﬁector has been
proposed (see, for example, Patent Document 3).

[0011]

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

[0012]

Cn the other hand, if a moblle apparatus receives an M
broadcast or a digital mobile brocadcast such as a digital
radio broadcast or a One-Seg broadcast, the configuration
method of a receiving antenna is cone of technical problems.
Tn general, in order to obtain a sufficient antenna
characteristic, an antenna having a length of A/4 (A is a
usable 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 required.



For example, it is difficult to receive such a broadcast using a whip
antenna installed in a mobile telephone. [0013] As one technique for
providing an antenna circuit for a mobile terminal, 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. An earphone
antenna of this type makes it possible {o realize a broadcast receiving
antenna having a relatively simple corifiguration and great portability and
to install an antenna of an inconspicuous design in a mobile terminal
without hindering efforts to meet needs for lighter weight, smaller size,

Foghdpertadifity. (00147 For'dxamile, & eafgHong mitrophche asoeér ¢
roposed ,in which a cord for_co ing the_ear ICrO and a
“ rﬁggilg tewgﬁﬁonaenﬁjgggﬁ 3?#1%%?2?%%%%}@% %%ﬂg%vr\[/&o%ico e (ggglé
[ ogemposed of a pair of an acoustic signal line and a ground line and the
whole of the earphone cable is used as antenna by using the ground line
as ahantersna ¢see; foruexdmple; RatentiDocumertd)dFurthermore,idn foxr a
earghone antenna has been proposed which functions as a dipole

mokréfind GAE-Canhlobtaih £RIGHGHIR oVelF 8 Wide BARE 186E fof examiptene an

eg%gﬁgagogg@fgté%[gglgﬁgénna circuit and using the earphone

cable as a wire antenna is known in the art. An earphone
antenna of this type makes it possible to realize a
broadcast receiving antenna having a relatively simple
configuration and great portability and to install an
antenna of an inconspicucus design in a mobile terminal
without hindering efforts to meet needs for lighter weight,
smaller size, and portability.
[0014]

For example, an earphone microphone has been proposed
in which a cord for connecting the earphone microphone and a
mobile telephone to each other is formed by a parallel two-
core cable composed of a pair of an acoustic signal line and
a ground line and the whole of the earphone cable is used as
antenna 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]



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 mobile terminal or audio data obtained from a
mobile telephone call and a pattern of receiving a digital mobile broadcast
such as a digital radio broadcast or an_ One-Seg broadcast using a mobile
terminal and outputting the digital radib Broadcast from a headset as
sound. [0016] The former pattern can improve the usability of a headset
for users of the headset by using a wireless communication method such
as a'BlueRMHH EBRnETiAISH Plethod PRBReIEE the' forhfe PatentRas Ve
c.hargijiﬁg of tk{lie Qeadset and qs%eg rgptttake ]ea[%tg(r)

pg%%n¥%%n]%P9H£g%%nl feying. mu 2,
pattern “of recaiving a digital mobile broadcast into account. foé)l

dzRurthgrmore Jtheslatterpatiern;hasdng,groblen about the spplyof an
operation voltage to a headset and the charging operation of a battery,

pasinesan efrphone:antennaais comnedtetirtorthe body df @tmobibe teromnal
via a cable. However, since the cable is always connected to the headset

refiitig asoPihethdiidet thé hieadsétlis ffconvehrent fdre usérsa [goag) from

a %@bil@ telephone call and a pattern of receiving a digital
mobile broadcast such as a digital radio broadcast or an
One-Seg broadcast using a mobile terminal and outputting the
digital radioc broadcast from a headset as sound.

[0016]

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

[C017]

Furthermore, the latter pattern has nc problem about
the supply of an operation voltage tec a headset and the
charging operation of a battery, since an earphone antenna
is connected to the body of a mobile terminal via a cable.
However, since the cable is always connected to the headset
during use of the headset, the headset 1s inconvenient for
users.

[G018]



Patent Document 1: Japanese Unexamined Patent Application
Publication No. 2005-328118 Patent Document 2: Japanese Patent No.
3762373 Patent Document 3: Japanese Unexamined Patent Application
Publication No. 2006-74384 Patent Document 4: Japanese Unexamined
Patent Application Publication No. 2005-354275 Patent Document 5:
Japanese Unexamined Patent Application Publication No. 2005-333613
Disclosure of Invention Technical Pfoblem [0019] It is an object of the
present invention to provide an excellent relay apparatus that has a radio
frequency communication function, operates as a relay unit disposed

betwedrFa tndbiteutdftithal suclkad aemebife feléghothBe fs2atsource of

music data or audio, data,and an ea e_for outputting sound, can
Apﬁrﬁf&rﬁ%@%irgggéﬂ?(ﬁaa%ﬁﬁﬂﬂge%éi\g%%%s%cg gét];éoru a:Jdio d:ta to/from
the mopile terminal,and ean @%‘%%‘E?Q%”@%ﬁ!@ﬁ@“&&erétm§i@§a' to the

mobile terminal. [0020] It is another object of the present invention to
provide: an exceltentselay appasatys dhat igdispesedas aaQeretay unit

between a mobile terminal capable of receiving a
Application Publication Ne. 2006-74384
Patent Document 4: Japanese Unexamined Patent
Application Publication No. 2005-354275

Patent Document 5: Japanese Unexamined Patent

Application Publication No. 2005-333613

Disclosure of Inventicn
Technical Problem
[0012]

It is an object of the present invention to provide an
excellent relay apparatus that has a radio freguency
communication function, operates asgs a relay unit disposed
between a mobile terminal such as a mobile telephone that is
a source of music data or audio 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 operatiocn signal to the mobkile
terminal.

[0020]
It is another object of the present invention to

provide an excellent relay apparatus that is disposed as a



digital mobile broadcast such as a digital radio -broadcast or a One-Seg
broadcast and an earphone for outputting sound and can provide an
antenna function for the mobile terminal when the mobile terminal
receives a digital mobile broadcast. Technical Solution [0021] The
present invention has been developed in view of the above-described
problems, and provides a relay unit disposed between an information
apparatus for supplying audio data arid an earphone for outputting an
audio signal. The relay unit is characterized by comprising: a radio
frequency communicating means for wirelessly connecting the

“ Sihfornidtion dpparaEs dhd'the réfay (it'to KachGHER & cBnnééoFte’ 79 @

:4{bieh-2 gonnection cord for comegting (he, infprmalion apparatys and e .
ay unit to each other in a wired manner IS attached; an earphone jac

ortowhigh the earphane issattached: and.a-$econd switching meapsifor sound
outputting as sound from the earphone the audio data that is supplied

arkiomahe informatiorm apparatus: througl aiwireléss: conaectidn betwssrminal
the information apparatus and the relay unit via the radio frequency

WhESiAURICATiRG hfedra el a iredE6rnettion betweer theffornfatiBroadcast -
a arath céthe.relay unit via the connection cord attached to the

e nic 10 . . . .

connec or.a% - A mobile terminal usage pattern of listening to

[ OBYSiC

The present invention has been developed in view of the
above-described problems, and provides a relay unit disposed
between an information apparatus for supplying audio dats
and an earphone for outputting an audio signal. The relay
unit 1s characterized by comprising: a radic freguency
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 te which the
earphone is attached; and a second switching means for
outputting as sound from the earphcne the audio data that is
supplied from the information apparatus through a wireless
connection between the information apparatus and the relay
unit via the radic frequency communicating means or a wired
connection between the information apparatus and the relay
unit via the connection cord attached to the connector.

(00227



data using a headset is general. With the current expansion of services

for mobile terminals, for example, digital mobile broadcasting, the number
of mobile terminal usage patterns using a headset is thought to be further
increased. [0023] The connection between a mobile terminal and a
headset via a cable is inconvenience for users. Accordingly, a system for
wirelessly connecting a terminal such_as a wireless audio player and a
headset to each other has been dévé18péd, and is widely used. However,
since a headset unit having a radio frequency function is driven by a
battery, it is required to charge or replace the battery. [0024] On the other
hand, ahelile-gpparatus retafe s LRI Broddcasfora diital thdbia L ©

roadcast such as a digital] radio broadcast or a One-Se broaq[cast itis_.
dagiﬁicﬁﬁjtggre%g%%/%asu% a broatcast ﬁaghg }:t/lﬂ \J/“v%%p gr}\lt%n%grlﬁsetgle fig‘nsmn

o£Mobile ielephane. in this casethe:configuration methed of, a secgiving
antenna is one of technical problems. An earphone antenna obtained by
moRAUpling :aruearphone gablento anrantenne cireuitidrd using the tarphone
cable as a wire antenna is known in the art. [0025] A relay unit according
patptthepresertifventionasties - 13 flivieh of Wirelsssly edrieeting fteased-
[Otgggir}]formation

The connection between a mobile terminal and a headset
via a cable is inconvenience for users. Accordingly, a
system for wirelessly connecting a terminal such as a
wireless audio player and a headset fo each other has been
developed, and is widely used. However, since & headset
unit having a radic fregquency function is driven by a
battery, 1t 1s reguired to charge or replace the battery.
[oo24]

On the other hand, 1f a moblle apparatus receives an FM
broadcast or a digital mobile broadcast such as a digital
radic broadcast or a One-Seqg broadcast, it is difficult to
receive such a broadcast using a whip antenna installed in a
mobile telephone. In this case, the configuration method of
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.

[G025]

A relay unit according to the present invention has a



apparatus and a function of connecting it to the information apparatus in a
wired manner, and can select a method of connecting it to the information
apparatus in accordance with a situation of a user of the information
apparatus such as a mobile telephone. [0026] A relay unit according to
the present invention includes the second switching means for outputting
as sound from the earphone the audio data that is supplied from the
information apparatus through a wireles Tonnection between the
information apparatus and the relay unit via the radio frequency
communicating means or a wired connection between the information

Lugsaratuscand thesrebdpunit GRtheCEsnreciibn cord Bachddigithel on

connector. That is,og he%dset IS ?ttached to the rela%/ L;Cnit \d%etah%nfozwtion
apg%%ﬁg jack; ah “fefay uriit and the fhtorhiation aﬁ)pa“ratus are”

aptonnectable to eagh other through radiosfreguency; communicationssuch

as Bluetooth communication and wired communication. [0027] When a
couserdistens totmusic data teprodueed on the dnfosmation apparatusionce

audio data obtained from a mobile telephone voice call on the information
widfparatiist tie fetay thitcabsparférin Fdio fre§usiey éomniuricaipn\Fits1ch

the -1 jqforma ion gggaratus and can be used as a wireless headset.
as a moblle telep e,

[0028]

A relay unit according to the present invention
includes the second switching means for cutputting as sound
from the earphone the audio data that is supplied from the
information apparatus through a wireless connection between
the infermation 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. That is, a
headset is attached to the relay unit via the earphone jack,
and the relay unit and the information apparatus are
connectable to each other through radio freguency
communication such as Bluetooth communication and wired
communication.

[6027]

When a user listens to music data reproduced on the
information apparatus or audic data obtained from a mobile
telephone voice call on the information apparatus, the relay

unit can perform radio frequency communication with the



[0028] On the other hand, when the information apparatus receives a

digital mobile broadcast such as a One-Seg broadcast, the relay unit is

connected to the information apparatus using the connection cord that

also operates as an antenna for receiving the digital mobile broadcast.

Here, 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 ¢évéred with an outer sheath formed

by a braided shield formed by braiding annealed copper wires. It is

possible to form an antenna using a length of the outer sheath formed by
1the Braitedshiela Bndtal§rotid ¢fdbb8y bEM@ ifformation cdpfaratisadset .

Tr} . the information apparatus decodes a broadcast signal received by
[00 . . )
suth’an antenna cable so as to obtain music data or audio data and

outpyts the.mysicdata or audie data fo-the-carphane via the.anienna,

cable and the relay unit. By using the connection cord as an antenna, an
reardenaa length @pproprisd® foraebeptioicaba digiahmobile hroadsast can
be obtained and it is not required to relay on a whip antenna installed in a
brneBie tdleptidite. [6029] Alrélayluhiraccordingdo Bie presehtinventisn on
include a remoLEe controller for remotely o eratindg the - 13

RO atidn SppAFatS IR the T buiihing -50 cPerates as an

antenna for receiving the digital mobile broadcast. Here,
the connection cord has a multicore configuration incliuding
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 ocuter sheath formed by a braided shield
formed by braiding annealed copper wires. It is possible to
form an antenna using a length of the cuter sheath formed by
the braided shield and a ground of a body of the information
apparatus. Then, the informaticon apparatus decocdes a
broadcast signal recelved by such an antenna cable so as to
obtain music data or audio data and ocutputs the music data
or audio data to the earphone via the antenna cable and the
relay unit. By using the connection cord as an antenna, an
antenna length appropriate for reception of a digital mobile
broadcast can be obtained and it is ncot required to relay on
a whip antenna installed in a mcobile telephone.
[G029]

A relay unit according to the present invention may

include a remcte contreoller for remotely operating the



means outputs an operation signal obtained from a user operation of the
remote controller to the information apparatus through the wireless
connection between 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. [0030] A relay unit according to the present
invention may include a microphone fot picking up voice 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

indearatusthr IR e WitelesETICORHECBRTRIWESS the infhnitibhcn ing

aprparatusa d the relay unijt via the, radi fre% enc %Pr%municating
means outgmuts .an, o eralf.lor‘b ?lgna & .l rom a user
means orthe ‘wiréd connection betwéen the information apparatus and

o= relay, upit viathe connection gerd.attached fothe conngeigr+ [AN31] A
relay unit according to the present invention is driven by a battery, and
achugther includesca sgchangeable diattery fomsupplyling abapesation: Weltage
and a battery charging function unit for charging the battery. Then, the

irgtery ehargiag faictibauritid iR d!si-when the connhetliGh éafd©
connected to the information aﬁgaratus is i4_removed from the connector.
y

f%ﬁﬁ%ﬁ?%ﬁuﬁﬁﬁﬁﬁPh%fﬁéﬁﬁ- ang or the wired connection

between the information apparatus and the relay unit via the
connection cord attached toe the connector.
[00301

A relay unit according to the present inventicon may
include a microphone for picking up voice of a user for a
voice call or a voice recording. In this case, the first
switching means outputs an audic signal picked up by the
microphone to the information apparatus through the wireless
connection between the information apparatus and the relay
unit via the radic 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 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



charging function unit is turned on when the connection cord connected
to the information apparatus is attached to the connector, so that the
battery can be charged using a part of an operation voltage for the
information apparatus. [0032] Furthermore, while the connection cord
connected to the information apparatus is attached to the connector, the
relay unit is not required to perform radio frequency communication with
the information apparatus. AccordirTgI§‘,4 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 frequency
r EHMMUnicatig McarsWhen B conféctidrecsriinneeied tot tie battery
informatio%al%gar.atus is attached to the connector, the lower ;ﬁower
ion

“TebhdhHiption bt tHé Feld) unit can BE &eie vy, "ot33} #us A élay Rt <o+
cdfcorling o e preseqt inueation, caoun a digitalmebite bipasicas! cne

receiving antenna with an earphone. On the other hand, since the relay
catntseanhe removesiframa meobile ierminal, itds passtbledovemeyedheart

relay unit from the mobile terminal as appropriate and use the relay unit
°© fas@ wiretasstHead sep Wieaambsie dalie isi réprotaced and Ripin or s

o) ? data is output during a call. The wireless connection between the
[C}Tqéjé: e terminal - 15 and the relay unit can remove user's inconvenience.

Furthermore, while the connection cord connected to the
information apparatus is attached to the connector, the
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 radioc frequency
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 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 i1s 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 wirelegs connection between the mobpille terminal



Advantageous Effects [0034] According to the present invention, there
can be provided an excellent relay apparatus that has a radio frequency
communication function, operates as a relay unit disposed between a
mobile terminal such as a mobile telephone that is a source of music data
or audio data and an earphone for outputting sound, and is capable of
preferably wirelessly transmitting/receiving music data or audio data
to/from the mobile terminal and preTer]a%IY transmitting an operation
signal to the mobile terminal. [0035] Furthermore, according to the
present invention, there can be provided an excellent relay apparatus that
arjg #isposed BEtsE-a PidbilesBfiimal e4pabite of FeCE g &0 Bfyital

2 mobile broadca t%ch as a digital radio broadcast or a One-Seg
dgr%ﬁaégﬁoalhsd i % %%E)Fe of providing an antenna function when the

[Or@ggije terminal receives a digital mobile broadcast. [0036] A relay unit
according to the present invention can be removed from a mobile terminal
using @-connection cott chavirg an antennafunetign. Aceosdingly, atthe
time of listening to and viewing an FM broadcast or a digital mobile - 16

psrpadeastanatis ehffieait to feceiie G4IRG Aatdhteriiat nas a radio

freguency communication functiocn, operates as a relay unit
disposed between a mobile terminal such as a mobile
telephone that is a socurce of music data or audio data and
an earphone for outputting sound, and is capable of
preferably wirelessly transmitting/receiving music data or
audic data to/from the mobile terminal and preferably
transmitting an operation signal tc the mobile terminal.
[0035]

Furthermore, according to the present invention, there
can be provided an excellent relay apparatus that 1is
disposed between a mobile terminal capable of receiving a
digital mobile broadeast such as a digital radio broadcast
or a One-3eg broadcast and is capable cf providing an
antenna function when the mobile terminal receives a digital
mobile broadcast.

[0036]

A relay unit according to 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



installed in a mobile telephone, a headset may be connected to the
mobile telephone in a wired manner. On the other 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 1(§arbhone by being connected to the
mobile terminal using a connection cord. [0037] Other objects,

characteristics, and advantages of the present invention will become
PragstefAtiromihore® dethfiéd “descripons BESEE of T folRRvifg tenna

. _embodiments of the .present i ti d th ing drawi
e R e e T o o

r .
1% & @ e conhected
escription o rawings IS a dilagram i

 oSchematigally Jllystrating the configuration of Awireless commyBication »
system according to an embodiment of the present invention. [Fig. 1B]

hakrig, 1Bts ardiagranzillustrating arwired connection betweencaemalild in the
telephone 8 and a relay unit 1 via a connection cord 3. - 17 [Fig. 2A] Fig.

mepA {$a Hidgrantilustidting theC fiindiibAaltconfiglifatiohofthé féfayhni usic

when a music
data teo the headset. Thus, a connection method can be

selected in accordance with a user's situaticn. 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.
[0637]

Other objects, characteristics, and advantages of the
present invention will become apparent from meore 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 wireless communication
system according to an embodiment of the present invention.

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

via a connection cord 3.



data reproduction mode is set at the time of wireless connection. [Fig. 2B]
Fig. 2B is a diagram illustrating the functional configuration of the relay
unit 1 when a voice call mode is set at the time of wireless connection.
[Fig. 3A] Fig. 3Ais a diagram 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 of the relay unit 1 when the voice call mode is set
at the time of wired connection. [Fig. 4] Fig. 4 is a diagram illustrating the
internal configuration of the connection cord 3 for connecting the. mobile

telephorft 8 4nd the elay tnit’L fo SAGFEMHEr in'« \iiréd marner fFig. 5]
£ t%é%%ld'%%%?g}él'é'#%g%ti%thc?f C9§”e%t ?&gz“"’f?g the f%%tﬂlea music

telephone 8 an unctional module in In the relay unit 1 via
dathe cennectioncosg 3ynExplanationof Refengace Numerals, 0039k 4 selay

unit, 3 connection cord, 6 earphone, 8 mobile - 18 telephone, 10
cogarphoneyjack, 11 BIl_Jetooth cc_)mmunication module, 12 antenna, 13

Conw%gg?%éﬁpﬁﬁggnggbggog diagram illustrating the
functional configuration of the relay unit 1 when a vecice
call mode is set at the time of wireless connection.

[Fig. 3A] Fig. 3A is a diagram 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 1s a diagram illustrating the
functiconal configuration of the relay unit 1 when the voice
call mode is set at the time of wired connection.

[Fig. 4] Fig. 4 is a diagram illustrating the internal
configuration of the connection cord 3 for connecting the
mobile telephone 8 and the relay unit 1 to each other in a
wired manner.

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

Explanation of Reference Numerals

[C039]

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



switch, 15 remote controller, 16 battery charging function unit, 17 signal
processing unit, 19 microphone, 21 first switch, 22 second switch, 23 third
switch 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. [0041] Fig. |IA schematically illustrates the
configuration of a wireless communication system according to an
embodiment or the present invention* f00“42] The system illustrated in the
drawing includes a mobile telephone 8, an earphone 6, and a relay unit |
disposed between the mobile telephone 8 and the earphone 6. The |
Led&iphone 6 istefovaby itathel to tre Peldy bl Ulvig @R earsHohegack

0..However, it is to be understood that a headset into, which the rel
TGt 410 e SARON6 Ao WBATAGA iy be (ESA O0A ThemebTd

sWielephone=8 isassumedto-have Bt only, &, functiog ot making.a call via-aon
mobile telephone network but - 19 also a function of storing, reproducing,
undnd oltputting:aniugic datasaricha fundtion afreceiwvingeare ) btoadtastst

and a digital mobile broadcast such as a digital radio broadcast
switch, 22 second switch, 23 third switch

Best Modes for Carrying Out the Invention
100407

Embcdiments of the present invention will be described
in detail below with refersnce to the accompanying drawings..
[0041]

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, 1t is to be understcod that a
headset into which the relay unit and the earphone 6 are
integrated may be used.

[0043]
The mobile telephone 8 is assumed to have nct cnly a

function of making a call via a mobile telephone network but



or a One-Seg broadcast. However, since this type of mobile telephone is
generally used, the description thereof will be omitted in this specification.
[0044] Both of the mobile telephone 8 and the relay unit 1 have a
Bluetooth 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 atftlic data from the mobile
telephone 8 to the relay unit 1 through Bluetooth communication and
transmit an operation signal for instructing the mobile telephone 8to

a lrepreducelistopahe criusicdata front el refaycdmo 1 tetise mobifetting
telephone 8 through Bluetooth communication.£)045] Th% mobile

T dpHohe®s ad thie feldy anit an BE Conhetted o dachBthérasing £ 2

dﬂgq@§§sﬁé€iﬂg“%gggggg5%5gﬁ@%S%%léi%%%ﬁ@QEBkgﬁ%ﬁhbroadcast

communication. 0046] Furthermore, as illustrated in Fig. 1B, the mobile
ortelephonefand thetelay unit IHearbeconseeted toeach =30 otfferriniai 1e
wired manner via a connection cord 3 that is removable from a connector
tellFfoo4r is generally used, the description therecf will be
omitted in this specification.
[0044]

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

(00457

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 Bluetooth communication.

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

-

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



The connection cord 3 has a multicore configuration including a plurality
of signal lines such-as a signal 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, and a ground
signal line, and is configured as a shielded cable covered with an outer
sheath that is a braided shield forrfied %y”braiding annealed copper wires.
Furthermore, by forming an antenna using the length of the outer sheath
that is a braided shield and the ground of the body of the mobile _
otfafephbhe®, A 2RicIdEd E4bIE Fancoperaiesan antéifa éabla¥heés
configuration of the connection cord 3 will be described in detail later.
m&ﬁ@%é@. g'ffﬁnstlﬁatgé) I}“eeicnq%eorﬁa\ configuration of the relay unit 1. In the
[Oq)rgwjng, the configuration of the relay unit 1 when the relay unit 1 is
connected to the mobile telephone 8 through Bluetooth communication is
functinnaltywilustratednHowewes ih@sder tayprevent the «drawing:fremion
being complicated, the illustration of wiring between functional modules is
irorhittedneds appropriatel t 21200491 PHe tdlay BinitYdificlades asBldefbtised

communication module 11 andg Bluetooth communication antenna
thﬁﬁﬁ%ﬂge ocr output sound, a power line used Lo 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,
and a ground signal line, and is configured as a shielded
cable covered with an outer sheath that is a brailded shield
formed by braiding annealed copper wires. Furthermore, by
forming an antenna using the length of the ocuter sheath that
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 internal 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.



used for a wireless connection between the relay unit 1 and the mobile
telephone 8, and a connector 13 to which the connection cord 3 used for
a wired connection between the relay unit 1 and the mobile telephone 8 is
attached. The functional configuration of the relay unit 1 when the relay
unit 1 is connected to the mobile telephone 8 in a wired manner will be
described in detail later. Here, the functional configuration of the relay unit
1 when the relay unit 1 is wirelessly cohnected to the mobile telephone 8
will be described. 0050] At the time of wireless connection, the relay unit
1 has two operation modes, that is, a music data reproduction mode in
[ QVHieh music data transmitted from the mobile telephone 8 through

Bluetooth communication is, reproduced ani a voice call mode performed

when e hiotsiié telebhohe 8 Prakesoreleives A%cal. FH ISR operatds
ncL,9Reration. selection, switch 14..connection switching.among {hregn: cn are

switches 21 to 23 included in the relay unit 1 is performed and an
useperation mogleris chapged 0851} dm bptrefdbe music datakepraductionand

mode and the - 22 voice call mode, a user can remotely operate the
thaobitec telephene 8 ysing & refiote eontrolier A5 Fukthefrhord: Bekirctie

included in the relay unit 1 is driven by a battery _
connection cord 3 used for a wired ctnnection between the

relay unit 1 and the mobile telephone 8 1s attached. The
functional configuration of the relay unit 1 when the relay
unit 1 is connected to the mobkile telephone 8 in a wired
manner will be described in detail later. Here, the
functional configuration of the relay unit 1 when the relay
unit 1 is wirelesgsly connected to the mebile telephone §
will be described.

[0050]

At the time of wireless connecticn, the relay unit 1
has two operation modes, that is, a music data reproduction
mode in which music data transmitted from the mobile
telephone 8 through Bluetooth communication is reproduced
and a voice call mode performed when the mobile telephone B
makes or receives a call. If a user operates an operation
selection switch 14, connecticn switching among three
switches 21 to 23 included in the relay unit 1 is performed
and an operation mode 1s changed.

[0051]

In both of the music data reproduction mode and the



(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 time of wireless connection. [0052] Fig. 2A 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 & $redetermined header to the music
data, performs modulation processing upon the music data, upconverts
the music data into a desired wireless signal, and outputs the wireless
vesigital datbthaade Orethesstheshand, sorthe 'side pethet eelb) eiInkak tHe
Bluetooth communication module 11 receives the wireless signal via the

thftBria 12 péttortis appropriate GeRtodutation procesting ArerCXer 2
- APPIQRriate decoding;proggssing ;upon he wireless signal. and the signal .

processing unit 17 generates a music reproduction signal and outputs the
(rBusi¢ 1repseduction;signahas seunrd;framthe easphong fviathes secend tery

switch 22 and the earphone jack 10. - 23 - [0054] Furthermore, in the
chrusic date reprodoctiommodé@at fiver tivhe bbwirglessconnbttion; it isThe
bé%ﬁggggg%ggggﬁga%unction unit 16 is turned off at the time
of wireless connection.
(00521

Fig. 2A illustrates the functicnal configuration of the
relay unit 1 when the music data reproduction mode is set at
the time of wireless connection.

[0053]

The meobile 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 the music data
inteo 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 Bluetocoth 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 reproduction signal and outputs the music

reproduction signal as sound from the earphone & via the

second switch 22 and the earphone jack 10.



instruction for controlling a sound volume, an instruction for starting and
stopping the reproduction of music, a fast forward instruction, and a
rewind instruction using the remote controller 15. An operation signal
input from the remote controller 15 by a user is input into a signal
processing unit 17 via the third switch 23, is subjected to coding, the
addition of a predetermined header, and modulation processing in the
Bluetooth communication module 112and is then transmitted from the
antenna 12 to the mobile telephone 8. [0055] Fig. 2B illustrates the
functional configuration of the relay unit 1 when the voice call mode is set
[ C4t1hé time of wireless connection. [0056] The mobile telephone 8 codes

audi d?gmogéput from a %gmmunlcatloga[%artner as adoé)ro riate, adds a

pre eter ed Neé4der'to the aﬁ&%lc?ata, péarforrﬁ%rr%o ﬁlta ion pffrlgcéass%g the

r iypon.the,audia data, upcopuerts the audio data into @, desired, Wireless an
signal, and outputs the wireless signal into the air. On the other hand, on
irikeside obthefelay: cnit d; the Blueioathcotmmunication moditettuction

receives the - 24 wireless signal via the antenna 12 and performs

fogpprbpriater demrduritionproeessifg ARR BpRropiiae deéoing> <, a fast
£ JYOEE3SINg Hnon the wireless signal, and the sianal pracessing it 17,
remote controller 15. An operation signal input from the
remote controller 15 by a user is input into a signal
processing unit 17 via the third switch 23, 18 subjected to
coding, the addition of a2 predetermined header, and
modulation processing in the Bluetooth communication module
11, and is then transmitted from the antenna 12 to the
mobile telephone 8.

[0055]

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

[0050]

The mcbhile telephone 8 codes audico data cutput from a
communication partner as appropriate, adds a predetermined
header to the audio data, performs modulation processing
upon the audio data, upconverts the audlio 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



generates an audio signal and outputs the audio signal as sound from the
earphone 6 via the second switch 22 and the earphone jack 10. [0057]
Furthermore, if the microphone 19 picks up sound output from a user
during a voice call, the sound is input into the signal processing unit 17
via the first switch 21 and is subjected to signal processing.
Subsequently, the Bluetooth communication module 11 codes the sound,
adds a predetermined header to the § und, performs modulation
processing upon the sound, and transmits the sound from the antenna 12
to the mobile telephone 8. [0058] Still furthermore, in the voice call mode

vi&tthe iine 6 firel&sScomitectioh®it i possitig fo provide an fstticion =
deg%gg ta(%':'tlg% a Soc%]eg VSO:‘Jlfllmeagg' éj}?nzgoth% i %eg%ot%ecggggﬂ r %%‘o’%@;ssing
?rom ﬁw orlﬁrojl 5

operation agnaﬁjlrnput e remote c ler y a user’is’input into
upthe signal,pracessing 4tk viathe third switeh 23, is:ssbiected to unit 17
coding, the addition of a predetermined header, and modulation
geprocessing am the:Bluetoothrcommunication motlutend 15 addds themal as
transmitted from the antenna 12 to the - 25 - mobile telephone 8. [0059]
s opig 3 fivdtionaRy ARISEARISNE ifteingihe second switch 22° and the

earphone jack 10.
[0057]

Furthermore, if the microphone 19 picks up sound output
from a user during a voilce call, the sound is input into the
signal processing unit 17 via the first switch 21 and is
subjected to signal processing. Subsequently, the Bluetooth
communication 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 moblle Telephone 8.

[0058]

gtill furthermore, 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
remote contreller 15. An operation signal input from the
remote controller 15 by a user is input intec the signal
processing unit 17 via the third switch 23, is subjected to
coding, the addition of a predetermined header, and
modulation processing in the Bluetocoth communication module

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



configuration of the relay unit 1 when the relay unit 1 is connected to the
mobile telephone 8 in a wired manner. However, in order to prevent the
drawing from being complicated, the illustration of wiring between
functional 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
mofpblifiobiie Weiephené 8 makes or receives a call. If a user operates the
[O%% tion selection switch 14, connection switching among the three
switches 21 to 23 included in the relay unit 1 is performed and an

operation mode js-changed; {0061, lphoth of the music-data Jeproduction

mode and the voice call mode, a user can remotely operate the mobile
cotefephonetl using the remeotel egntrolter 15. Arcircuithiaclueledyin the telay is

unit 1 is driven by a battery (not - 26 illustrated) as described previously.
compRever af the e ePwired cdhABEGHE sthcerlt B possitie 15 eh&e

HANS,2atery, using,a paft of an operatipn voltage for the MebIe. : ng

complicated, the illustration of wiring between functional
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 switching
among the three switches 21 to 23 included in the relay unit
1 is performed and an coperation mode is changed.

[0061]

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

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



telephone 8, the battery charging function unit 16 is turned on.
Furthermore, at the time of wired connection, since the Bluetooth
communication function is not required, an off signal for turning off the
Bluetooth communication module 11 is generated when it is detected that
the connection cord 3 has been connected to the connector 13. This
leads to lower power consumption. [0062] Fig. 3A illustrates the
functional configuration of the relay unit T when the music data
reproduction mode is set at the time of wired connection. [0063] The

mobile telephone 8 generates an audio reproduction signal from music
ildamreat ot frofn aFEEaTHR Ry mRHIM YHSt: Mustratet) dhar transmits thel e
faudio reproduction si(%gal to. the connection coSrdkC)% (;(E)ncthec%tggr gar%gi
O therefay Gt =ou qu s’sosu}hracf?orﬂhtthésea?ﬁwson% é Via the Connéctor ,
bathee Second switch 22,and, the, garphong:iack,10,J9064). Frhernare,ibi 1 e
the music data reproduction mode at the time of wired connection, it is
tepessibledo provide anamnstrugtiam forcciontrotlingca: Soaund:valumes ans turned
instruction - 27 for starting and stopping the reproduction of music, a fast
orforwiaid IstrieEsR, arfd a Fe®ind Mstractiohldsidg Al 1efot@Bontfolisie the

15. An operation signal input from th . .
Bluetoot commuﬁ%cagyén éﬁncfﬁon is not reguired, an off

signal for turning off the Bluetooth communication module 11
is generated when it is detected that the connection cord 3
has been connected to the connector 13. This leads to lower
power consumption.

[0062]

Fig. 3A illustrates the functional configuration cf the
relay unit 1 when the music data reproduction mode is set at
the time of wired connectlion. |
[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.

[0064]

Furthermore, 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



remote controller 15 by a user is transmitted to the mobile telephone 8 via
the third switch 23, the connector 13, and the connection cord 3. [0065]
Fig. 3B illustrates the functional configuration of the relay unit 1 when the
voice call mode is set at the time of wired connection. [0066] The mobile
telephone 8 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 134the second switch 22, and the
earphone jack 10. [0067] Furthermore, if the microphone 19 picks up
sound output from a user during a voice call, the sound is transmitted to
fotheshabite felepichess VR tHecthird SWith 237 #ie kohnéétord 3; &nd theast
connection cord 3, [0068] Still furthermore, in the voi%eicall mogde at tplg

fotﬁﬁgr Wits4 Sahn &tion, p%sgi%i%l% roVide an- mstruction 16r ¢
rfRAtOlNgG sound wolume, etg using the - 28 remote conlgller 15. 40 the

operation signal input from the remote controller 15 by a user is
r cifansmitiedttodhe gohile tejephane=g visstherthitdswitch @3t theche mobile
connector 13, and
telephone 8 via the third switch 23, the connector 13, and
the cennection cord 3.
[0065]

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

[0066]

The mobile telephone 8 transmits the audio data of a
communication partner tce 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 1G.

[0067]

Furthermore, 1f the microphone 19 picks up sound output
from a user during a voice call, the sound is transmitted to
the mopbile telephone 8 via the third switch 23, the
connector 13, and the connection cord 3.

[0068]

Still furthermore, in the voice call mode at the time

of wired connection, it is possible to provide an

instruction for controlling sound volume, etc. using the



the connection cord 3. [0069] Fig. 4 illustrates the internal configuration of
the connection cord 3 for connecting the mobile telephone 8 and the
relay unit 1 to each other in a wired manner. [0070] The connection cord
3 illustrated in the drawing has a multicore configuration including a
plurality of signal lines such as right and left audio signal lines (R/1,) used
to receive or output sound, a power line used to supply power to a battery
included in the relay unit 1, a remote Zonfroller 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
regighdl livel aRd-asignaldine H8ediritrn b tHe-BRgtoothRemntivitalicrs

module 11 when.the copnection cord 3 js attached, and is configured as a
J:es ?el%ea%%\g eOTc:(L)%re? Wﬁﬁl a% oﬁgrrshlesath %ﬁ‘ﬁsigt J;Eb%g%e Osk?i%g mgblle

+ forpgd By brajding.anneajed conper wires, 0074 Figopdlustrates the 2ng

connection between the mobile telephone 8 and each functional module
thacludeddr therelay »293 unit 1 via the connection cord 3. [0072] A
high-frequency choke such as a ferrite bead (FB) is
(00697

Fig. 4 illustrates the internal configuration of the
connection cord 3 for connecting the mobile telephone 8 and
the relay unit 1 to each other in a wired manner.

[0070]

The connection cord 3 illustrated in the drawing has a
muliticore configuration including a plurality of signal
lines such as right and left audioc signal lines (R/L) used
to receive or output sound, a power line used tc supply
power to a battery included in the relay unit 1, a remote
controller signal line used to transmift an operation signal
in acccrdance 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 connectiocon
cord 3 is attached, and 1s configured as a shielided cable
covered with an outer sheath that is a braided shield formed
by braiding annealed copper wires.

(00711
Fig. 5 illustrates the connection between the mobile

telephone 8 and each functional module included in the relay



loaded on each signal line in the mobile telephone 8. Ferrite beads are
widely known as an anti-EMI (electromagnetic interference) component
for reducing a signal that is a source of radiation noise using a frequency
characteristic of an impedance component of a ferrite material. The ferrite
material is a complex compound of ferrite and metal. The higher the
frequency, the larger the impedance component of the ferrite material.
[00731 By forming an antenna using the [ength 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
unggbld. A capacitorcir1bgded eh afasmission line for an antenna
rg;:(? tion signal received from the outer sheath braided shield so as to
chieve radio-frequency coupling. [0074] In order to obtain a sufficient

antegng characteristic, -an aptepnahaving a length of 2/4 (Xds a bridge ; o

wavelength) is required. In One-Seg broadcasting, an antenna length of
1 cabbut 15rcm dsrequirgda In digital radio-heoadeasting, anl aptenna length

of about 37.5 cm is required. Itis - 30 difficult to receive a digital mobile
Ferpadicadtamsing a vwhip laserna (sotilldstrated FRstatéd in the mobile

tfleghone 8. However, by using the connection cord 3 as an antenna, a
(electromagnetic intéerference) component Lor reducing a

signal that is a source of radiation nolse using a frequency
characteristic of an impedance ccmponent of a ferrite
material. The_ferrite material is a complex compound of
ferrite and metal. The higher the frequency, the larger the
impedance component of the ferrite material.

[6073]

By forming an antenna using the length of the outer
sheath of the connection cord 3 which is a braided shield
and tThe ground of the body of the mobkile telephone £, 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 outer sheath braided shield so as
to achieve radico-frequency coupling.

[0074]

In order to obtain a sufficient antenna.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 c¢cm is required. In digital radio broadcasting, an

antenna length of about 37.5 cm is required. It is



sufficient antenna length can be obtained. The fact that the outer sheath

braided shield of a shielded cable is used as antenna is disclosed in, for

example, Japanese Patent Application No. 2006-109603 that is assigned

to the same assignee as the present application. [0075] 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

is made at the time of wireless corinectioni between the mobile 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
dinbkielbfoddeasE6fwhEn Anftisitireproditién s PERGHTEE br BSoice @alvhip

i% made at_the time of wire,cd ccignnectionltti((a)t een tqz%énonpci)lg it?gp. one 8

antenna Qb Lliustrate nsta in ephone
andjfhe r Tlay unltl , an a%iequ te"amoun € corinection” cord 3 is B

g Pulied,aut. Industria] Applicability. {00761 The present invention-hagbeen..,
described in detail with reference to specific embodiments. However, it is
s dhidelse thatanedifinatidnsanch substitb#onscafthe @mbodinents can £134¢

be made by those skilled in the art without departing from the scope of
ththe Présent imventionoJoorgd shield of a shielded cable is used

as antenna 1is disclosed in, for example, Japanese Patent
Application No. 2006-109603 that is assigned to the same
assignee as the present application.

[C075]

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 is made at
the time of wireless connection between the mobile telephone
8 and the relay unit 1, the connection cord 3 is wound into
the relay unit 1. OCn the other hand, when the mobile
telephone 8 receives a digital mobile broadcast or when
music reproduction is perfofmed or a voice call is made at
the time of wired connection between the moblile telephone 8
and the relay unit 1, an adegquate amount of the connection
cord 3 1s pulled out.

Industrial Applicability
[0076]

The present invention has been described in detail with

reference to specific embodiments. However, it is obvicus

that modifications and substitutions of the embodiments can



While the above-described embodiments have been described hereinin .
the context of a relay unit connected to a mobile telephone, embodiments
of the present invention are not limited thereto. An embodiment 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 mobile broadcast such as a digital
radio broadcast or a One-Seg broaticast. 10078] That is, the present
invention has been disclosed in conjunction with the embodiments, and
the details of this specification should not be restrictively interpreted. The
besaorécofiie present ientiof should be irtérpréfeddn tesiisideration of rom
the scope of the appended claims. - 32 - CLAIMS 1. A relay unit disposed
tNSetiieBR G fo?&%ti%ﬁ%ﬁo%?ath%%? $dpplying audio data and an
go?ﬁfﬁlj“?n_e for outpgtting an audio signal‘, th_e relay unit chargcterized by
comprising: a radio frequency communicating means for wirelessly
conngcting the infappaticn apparatusiasctheiretaynusit o wachaother; a
connector to which a connection cord for connecting the information
degpparare drithéreldy dhietocedadtesthep in & wited thatimet isatiadeged to

an earphone jack to which the earphaone is attached; and , .
a mobile telephone, emgogf ents oéigke present inventlon are

not limited thereto. An embodiment of the present invention
may provide varlious types of mobile terminals or information
apparatuses having a function of reproducing and cutputting
an audio signal and receiving a digital mobile broadcast
such as a digital radio broadcast or a One-Seg broadcast.
[0078]

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

consideration of the scope of the appended claims.



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. 2. The relay unit according to Claim 1,
characterized by further comprising, dfemote controller for remotely
operating the information apparatus, and a third switching means for
outputting an operation - 33 signal obtained from a user operation of the
remote controller to the informatiok‘appiratus through the wireless
connection between the information apparatus and the relay unit via the
radio frequency communicating means or the wired connection between

the information appar a&!tss% dthe pelayLnif via the.connection,cord, o5« us
attached to the connector. 3. The relay unit according to Claim 1,

f ahayaeterized pyafuther camprising, amicsophone: and-a first switehing an
means for outputting an audio signal picked up by the microphone to the

avgfernationabpakdtas rthrdiightthebwirbiess coardction Batweenithe sing:
information, ap%aratus and the rela;h/ unit via the radio fre%uenc%/

a radioc Ireguency commuhlcating 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 tc which the earphone is attached; and

a second switching means for cutputting as sound from
the earphone the audio data that is supplied from the
information apparatus through a wireless conneciion between
the information apparatus and the relay unit via the radic
frequency communicating means or a wired connection between

the information apparatus and the relay unit via the

connectlon cord attached to the connector.

2. The relay unit according to Claim 1, characterized by
further comprising,
a remote controller for remotely opsrating the
information apparatus, and

a third switching means for outputting an operation



communicating means or the wired connection between the 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 relay unit further includes an operation
switching means for providing an instruction for switching between an
operation for outputting sound of musfc data reproduced in - 34 the
mobile telephone and an operation for making a call. 5. The relay unit
according to Claim 1, characterized in that, the relay unit further includes

s igPachargEasle BateBPToPsuying T éferatior Yoltdge andalsattery

harging_functi it for_ chargjng the battery, and the batt i
e Bt Kt nHEd A SHGHE 118 EoRREEION S0 cORRBE B e e Less

cdhiprmation apparaius isiremayed.frem fhe conpector, ad.Js Wrpgd of 1 4y

when the connection cord connected to the information apparatus is
urdttached torthe cannector aplhecrelaysunit aceordingdortslaing lor the

characterized in that, at least a part of the radio frequency communicating
W ipedns ssiupndd off Wit cdrifection eorRcaiiectebiyratus and the

relay unit via the connection cord attached to the connector.

3. The relay unit according te Claim 1, characterized by

further comprising,

a microphone, and

a first switching means for outputting an audio signal
picked up by the microphone to the information apparatus
through the wireless connecticn between 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.

4. The relay unit according to Claim 1, characterized in
that,
the information apparatus 1s a mobile telephone having
a music data reproduction function, and
the relay unit further includes an operation switching
means for providing an instruction for switching between an

operation for outputting sound of music data reproduced in



the information apparatus is attached to the connector, and the radio
frequency communicating means is turned on when the connection cord
connected to the information apparatus is removed from the connector. 7.
The relay unit according to Claim 1, characterized in that, the information
apparatus has a digital mobile - 35 - broadcast receiving function, the
connection cord has a multicore confilguration including a plurality of
signal lines, and is configured as a's ielded 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

thig fomhed Bsinglelehgiitofiié cutersivaath Lforméd by thé braided Shidld
and a ground of a body of the information apparatus. 8. The relay unit
according to Claim 1, characterized in that the radio frequency

sommynicating megnsihag.a Bluetggth, communicationfynetion gLa,eq in
wireless LAN function.
that,
the relay unit further includes a rechargeable battery
for supplying an operation voltage and a battery charging
function unit for charging the battery, and
the battery charging function unit is turned off when
the connection cord connected to the information apparatus
is removed from the connector, and is turned on when the

connection cord connected te the information apparatus is

attached to the connector.

6. The relay unit according to Claim 1, characterized in
that,
at least a part of the radioc frequency communicating
means 1s turned off when the connection cord connected to
the information apparatus is attached to the connector, and
the radio frequency communicating means 1s turned on
when the connection cord connected to the information

apparatus ls removed frcm the connector.

7. The relay unit according to Claim 1, characterized in
that,

the information apparatus has a digital mobile



broadcast receiving function,

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
shield formed by braiding annealed copper wires, and

an antenna is formed using a length of the cuter sheath
formed by the braided shield and a ground of a body of the

informatiocn apparatus.

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

communication function or a wireless LAN function.



