;e3ePD ~: 6 TPlz: ~' DESRCIPTION TRANSM SSI ON DEVI CE, RECEPTI ON DEVI CE,
REPEATER, 'FREQUENCY LI ST SENDI NG DEVI CE, TRANSM SSI ON SYSTEM AND
-TRANSM SSI ON RECEPTI ON SYSTEM TECHNI CAL FI ELD The present invention relat

to a transm ssion device, a reception device, a repemwwummlmmmsm ssi on
system and a transnission reception system which t ecei ve
-di gi tal nodul ated waves, or a frequency |ist sending dewimsowhi ch sends a
frequency |ist. BACKGROUND ART Conventionally, a digital video cantorder

and a hard di sk recorder (hereinafter, referred to a set top
box") which can receive and record a dlgltal nDduIatmmewmmm"mmmL digita
TV whi ch can receive the dlgltal Mave has been,fealized. Figure 5
is a block diagramillustrating the constitutions of the |g|tal set top

box and the digital TV. In figure 5 a digital set top box 501 conprises a
di gital nodul ated wave receiver 514 which is connected to a receivin

ant ennBREBBMISA0Y LAV Idoul BHEeF Tevld PEAASH t REPEBTERWHFER QYNGR &

digital nodul ated wave to a digital TV 502, a hard
SENDING DEVICE, TRANSMISSION SYSTEM, AND TRANSMISSION RECEPTION

SYSTEM

TECHNICAL FIELD

The present invention relates to a transmission device, a
reception device, a repeater, a transmission system, and a
transmission reception system,_which transmit or receive
digital modulated waves, or a frequency list sending device

which sends a frequency list.

BACKGROUND ART

Conventionally, a digital video camcorder and a hard disk
recorder (hereinafter, referred to as a “digital set top box”)
which can receive and record a digital modulated wave, or a
digital TV which can receive the digital modulated wave has
been realized.

Figure 5 is a block diagram illustrating the constitutions
of the digital set top box and the digital TV.

In figure 5, a digital set top box 501 comprises a digital
modulated wave receiver 514 which is connected to a receiving
antenna 508, a digital modulated wave transmitter 515 which

outputs a digital modulated wave to a digital TV 502, a hard



w disk recorder 516, a main control unit 517, and a power circuit 518
whi ch- is connected to an electric lanp wire socket 512. On the ot her hand,
the digital TV 502 conprises a power circuit 519 which is connected to an
electric lanp wire socket 513, a digital nodul ated wave receiver 520 which
is connected with the digital nodul atedl wave transnitter 515 by a coaxi al
cabl e 509 and receives a digital nodul ated wave, a speaker drive circuit
521, a speaker 522, a main control unit 523, a display drive circuit 524,
and a display 525. The digital set top box 501 and the digital TV 502 are
supplied with power hy the electric |anp w ¢ . Adigital TV . .
br oadcgétsikn&eé:toi\taeeﬁn%@(f’td t‘?asm%“br%%?%?ﬁngomléﬁt g}'gl’ aﬁgr%i PG Sdei'des BB
which transmts program contents froma broadcasting antenna 503 that is
connecPéd W HS HFVHRART nP sttt FbRCEHAChy 38Pt FAFEMSES Hfie 507. In
the so-constituted digital set top box 501, a digital TV broadcasting
ai rwave 506 O &ASiAtREF 3o ¢ high i%?QhFa#VTBréggc§§PPﬁj%ﬁ%nq(ﬂPWﬁﬁlis
received by the digital npdul ated wave receiver 514 through the receiving
ant enn&1508itadd & Mhidr &l v PP ERP FBdBNafe8ChaRE eMPecbrdedi® et bduced
in the hard disk recorder 516 as well as transmtted to the digital TV 502
by empPéying tHeidiagi madwbaiis &t eV davecet A mPELeMh3ICh ITThE iRt ed
digital nodul ated wave is sent to the digital TV 502 through the coaxi al
cabl e B0¢h réeeidiati Rl el 3t ¢Al waveluk BeBEMMEEE I O3S et &5 TP a il
transmtted through J., 3 the display drive circuit 524 to the display
525, weebdevidddo.and mrejiecaed dbgwerl medulalfsdi ved@ t Iy GRfRENE speaker
drive circuit 521 to the speaker 522J where sound is outputted, via the
mai n comtingl ainiqui2H2IThus, spdeker ahddi sei BALlpackndiralhanditgiisd, mbdul at ed
wave between the conventional digital set top box 501 and digital TV 502 is
shown idi saldgt tdedi e rel 5di t A2 desenibaddabpiey Si2dce a radi o frequency
(RF) signal is i outputted fromthe set top box such as a VCRto the TV
recei ver thriiwghlidietcbaxétal tompbbexwb0h andnébe o gprtei A & Ghpexial
interface in the TV reception device, this nmethod is regularly used.
supplied with power by the electric lamp wire 510.

A digital TV broadcasting station 504 has a program
contents transmission device 505 which transmits program
contents from a broadcasting antenna 503 that is connected with
the broadcasting station 504 by a transmission cable 507.

In the so-constituted digital set top box 501, a digital
TV broadcasting airwave 506 transmitted from the digital TV
broadcasting station 504 is received by the digital modulated
wave receiver 514 through the receiving antenna 508, and the
received digital modulated wave is recorded/reproduced in the
hard disk recorder 516 as well as transmitted to the digital TV
502 by employing the digital modulated wave transmitter 515.

The transmitted digital modulated wave is sent to the
digital TV 502 through the coaxial cable 509, received by the

digital modulated wave receiver 520, and transmitted through



|
Meanwhi |l e,  to reduce wring between video devices, so that the devices are |
easi 'y installed or changed in positions, it is considered that the RF
output fromthe set top box to the TV receiver is performed through the }
electric lanp wire or through the air via radio waves. Particularly, when
an RF signal in a TV broadcasting band i s enpl oyed for the RF output, there
4s no need to provide a special RF signal receiver in the TV receiver as
descri bed above, thereby realizing RF signal transm ssion through the
electric lanp wire or through the air via radio waves with the m ni num cost

i ncrease. Howeyer, when the RF si |_in_the TV broadcasting band js
intent?%ﬁaﬁF?pgéprFﬁgftﬁiﬁqﬂiﬁﬂéggnﬁ% FRApILFP agrgg vt P8F 5 PRE S r via
radi o waves, ;there is the ossibilitg t hat a_di sturbi radio wave to TV

br oadchst PESI§EREFat 6F affd otdtertransmytigd, EhEPRY uﬁﬁgcﬁgﬁagﬁﬁzé%ﬁ%%.
Further, it is _indispensable to overcone restrictions fr%n1%§%$ 's Radio
Law pr@&3EFPbENG2Lwhén RemARRERSE ed ke t HORRIRESs PYHRY 4;ﬂq%ﬁito an
electric lanp wire or emtted in the air via radi o waves, the output or

eni ssi Bhe oRat Re CRPtEGnANfust2 e stippedile of LRBFEL S§f-Ofh&3EEC O(ﬁefdté? al
Comuni cati ons Comm ssion) of the United States. The present invention is
made t8igateé PREVABGRE MEHHS RIS DLT RFECARYCRELOREL AL drileci®t JOP
provide a transm ssion device, a reception device, a transm ssion system |
and a Pppan&filsenen daddml dWV &4 b SPPEn ERAnar 88ft2d déd® trldnsni ssion of
a digital nodul ated wave with little picture quality deterioration and

noi se, geneRat dessrddad N, o5 e be ngadhai SrRaVEngYe (RF )t egnal 1is
transm ssion of the digital nodul ated wave, can pronptly stop generation of,
t he di sttipbichgdr £dicn wdhvae s34t ttep dvex upBrhgapadi ICRake ithegdierzaRiLver
realize the transmssion with a few additional parts, and are easily

oper at etlroEght lrére, adeximleseritlé vl i op haedf bp Provaliced IREPralvi de a
repeater which can extend a transm ssion di stance of the digital nodul ated
wave. Futemdracet i prhesdit fenemtion ¢aviter thisobeddod ¢ sprredulanly
frequency |ist sending device enployed in the transm ssion device, the
transmissdaon system and the transm ssion reception system which sends a
list of 1 5 frequencies that are judged to be unlikely to cause nutually
det ri ment al Metiasitwirildanc e detevdere thensed vestundnt e dethelevis®Es, who et
allowed to use a TV broadcast frequency spectrumby a public institution.

DI SCLOSHRE dekvitds IaMNENHN Yy installed or changed in positions, it is

considered that the RF output from the set top box to the TV
receiver is performed through the electric lamp wire or through
the air via radio waves. Particularly, when an RF signal in a
TV broadcasting band is employed for the RF output, there is no
need to provide a special RF signal receiver in the TV receiver
as described above, thereby realizing RF signal transmission
through the electric lamp wire or through the air via radio
waves with the minimum cost increase.

However, when the RF signal in the TV broadcasting band is
intentionally outputted to the electric lamp wire or emitted in
the air via radio waves, there is the possibility that a

disturbing radio wave to TV broadcast is generated and other



According to aim1 of the present invention, there is provided a
transm ssi‘'on system conprising: a transni ssion device which receives a |ist
of frequencies that are judged to be unlikely to cause nutually detrinental
di st urbance between thensel ves and the other users who are allowed to use a
TV broadcast frequency spectrum by a pﬁblic institution, and transmts a
di gital nodul ated wave using frequency in the frequency list; and a
recepti on device which receives the digital nodul ated wave transmtted fron
the transm ssion device. According to the invention, a digital nodul ated
wave is transm tted by usj frequency in the list of frequencies that are
j udged“£5*Be 2afil iSIP%nyqtc?dcar%%ej arfﬂﬁfégi y detrimental disturbance between
t hensel ves and t he other, users who are allowed to use a TV.brqadca%%:
frequency sp&&tiah by ta 1@514%%91%‘%?%}?013? PHEFERPCt FEISHUATIRI T HeF o
digi tal nodul ated wave wi thout enera@ing a disturbing radi o wave
det ri neAP&R’ foRGEHE Lide R §757- SRR @r | HigChed A e RPal St CANSHS (GUfy to an
di sturbance by strong TV radio wave or the_like. According to Caim2 of
the prBEeftInAvedUitaitted the an SlechhsFi $3MBnYayst & 8 hed: ihe ai m
1, the transm ssion device does not transmt the digital nodul ated wave
when t RELf VAguERGd ("sVe Sy ridte upidiel'edl OF t BPAS&1ipPRePifolidiey RlefSifEtR beri od.
According to the invention, a digital nodul ated wave can be transmtted
wi t houRugé&nBeatitepre di st binke § st othRvECHetl FRABRRA CORMMHEA LSS nor
suffering detrinental transmtting disturbance by strong TV radi o wave or
t he |iRemmasgiomt odr tdendiuitierh DFatd@. detrinental disturbing radio wave
can be prevented. According to Claim3 of the present invention, in the
transm ssi ofhey premeas defverediom O ahade, teheolvanshies sibev edandretel oned
transmts the digital nodul ated wave through an electric lanp wire, and the
r ecept ponbdewiscendedeisy et het #li g1 @t t nbdupabwd deade tireassiiststiarh t hr ough
the electric lanp wire. According to the invention, in addition to the sane
ef f ect davicke ef frecterdfi drhedéwniveat i @nt agsendsagono s@sdiem,l.arsd di gita
nodul at ed wave can be transmtted w thout using a coaxial cable, whereby
t he tramsmissdisen coewiesreanicbrt hey s eerept wohcevihoe read i@ gasid y changed in
positions or cleaned. According to Claim4 of the present invention, in the
t r ansntganemispdtoemas adefigicthl m@alateéd wheet mandmlsditdre dendtoere
transmts the digital nodul ated wave through the air via radi o waves, and
t he regeptliay dewecd areceiwmesandiendi gef abenpdakat ed wave itreartsadi t t ed
through the air. ( f According to the invention, in addition to the sane
ef f ect das tilkdielf ecidiaf Wadwes idwvento obhacteadsngd sksdod aifmthe alidjigid Rl
nodul at ed wave can be transmtted w thout using a coaxial cable, whereby
t he trapsnilasiedn wder ceandidigptEgept bpngdairae ioan ofe teasidiys whangeg i n
positions or cleaned.

radio wave if the disturbing radio wave is generated, realize

the transmission with a few additional parts, and are easily
operated.

Further, the present invention has for its object to
provide a repeater which can extend a transmission distance of
the digital modulated wave.

Further, the present invention has for its object to
provide a frequency list sending device employed in the
transmission device, the transmission system, and the

transmission reception system, which sends a list of

|




According to Claim5 of the present invention, in the transm ssion system
as défined in daim1, the transm ssion device transnmits the digital

-modul ated wave with source information as information on the digital
nodul at ed wave added thereto, and the $eception devi ce includes a display
for projecting video, receives the digital nodul ated wave to which the
-source information is added, and projects video on the display on the basis
of the source information. According to the invention, in addition to the
sanme effect as the effect of the invention according to Claima1,

same cf fect as the effect of ccor di L vice
Such abBOURANAGE. BAT 1R DI AT A e O ARBON AEAKCEY EPal B Cof AT Leent

i nvention, .the transm.ssi.on systemas defined.in C.aim1 includes a
pIuralg?gfépepﬁélrg&ﬁﬁﬁ%ﬁ?%&%ﬁ%%gwe%@cgﬁawﬁSlVSStﬁ@% ﬁ&%ﬂéﬁﬂ%ri99%ﬁﬁﬁtion
to the same effect as, the effect._ of the.invention according.to C.aim1l, the
same VWgSOaﬁﬁd a(j. F L P BT e%eT@e%r%ﬁdB?ﬁga%rﬁgblgir\?é(r SPEREESTHING T o
Claim7 o&,the present., i nvention, the transm ssion systemas defined in

d ai m RYPGAChem St a 8 repeater which receives the digital

nodul ated wave transmtted fromthe transm ssion device and transmts the
digital nodul ated wave at frequency included in the frequency |ist, which
is different fromthe frequency of the received digital nodul ated wave, and
in theDF§§ﬁ§§ﬁ§§(9¥s%ﬁﬁeihvﬁw£&9%ception devi ce receives the digital

nodul ated wave fromthe repeater, instead of the digital nodul ated wave
fromthe tr&FSAL$Singh G kaim AL cof dFRg PECERBL APYRTITIRR i FREdH ti%n to
the sane effect as the effect of the invention according to Claiml, the

r epeat Brovg dgdod e STt BhYN XY REMNGORPEL AT S S S AdiSTHATEC ™ a
digital nodul ated wave fromthe transm ssion device to the reception
devi cedexiesr dibdFh raive 8 af lipk Bfegéﬁguﬁﬁ@éﬁﬁi6@@?!%?%rkﬂé§ﬁ%s¢%n
systemas defined in Cdaim?7 includes a plurality of the repeaters.

Accor dbagund itkied v fvemdwse Matwediyi eatromeRsadand s¢ird@ances ke gt ect  of
the invention according to Claim8, the transm ssion di stance can be

f urt hethextseddes. afstorid ngther Chagnsowbp ehe phdsemd iteverd on,TV n t he
transm ssion systemas defined in Claim1, the transm ssion device and the
r ecept boradesiste JpmdurmaY rspeatssinohyaadprbdapt iows téftutieondi g@ndl

nodul ated wave in the same building. According to the invention, a digital
nmodul atednwanie scan dieyitrahsmodt bateilt weue genagatfineguerdivstiuy birgy radi o
wave ., 9 detrinmental to other users nor suffering detrinenta

t r ansniftreiqug natiys tiurdiancendya stecagt Tonr ddivoceawdioh theedives @l furt her
deterioration in picture quality due to transm ssion of the digital

nmodul atiéd iwae e tdieed i keve anr besmétbedd frAoc ahdi rig aresnd sd imn leviche
present invention, there is provided a transm ssion device which receives a
list of frequenxidisng hat wie judgediovn,be dnkilkelly mosldatsesl mavally
detrinmental disturbance between thensel ves and the other users who are

al | oned ria@ susie te dN\b prioadeast ré geqnepcyns peet duimtby fa fmdyfiendiess i thiat on,
and transmts a digital nodul ated wave using frequency in the frequency
list. are judged to be unlikely to cause mutually detrimental

disturbance between themselves and the other users who are
allowed to use a TV broadcast frequency spectrum by a public
institution, thereby transmitting the digital modulated wave
without generating a disturbing radio wave detrimental to other
users nor suffering detrimental transmitting disturbance by
strong TV radio wave or the like.

According to Claim 2 of the present invention, in the



According to the invention, a digital nodul ated wave is transmtted by
using frequency in the list of frequencies that are judged to be unlikely
-to cause nmutually detrinental disturbance between thensel ves and the ot her
users who are allowed to use a TV bro%gcast frequency spectrum by a public
institution, thereby transmtting the "digital nodul ated wave w t hout
-generating a disturbing radio wave detrinental to other users nor suffering
detrinmental transmitting disturbance by strong TV radi o wave or the like.
According to Claim11l of the present invention, the transm ssion device as
defined in Cl aim10 conprises: reception neans f receiving a digital
modul ot SE BBy 851 PBY PG deadts TP 4 8l artaH Henbll AEFAGTLRE Xy ¢ al
nodul ated, ,. 10 waye into a video/sound si:gnal transm ssion ans for
modul a¥F hyCEhECFFdEs s&&ﬁ&sﬁl&neﬁq‘% gl GTeSr L Abat! HELE FARD dritF

transm tting the digital modul ated wave; and a control _nmeans . for, outputting
t he vi%%%ﬁggﬁﬁﬂ %Fé%aPsfﬂﬁﬁ1HR9%§ﬁﬂﬂﬁ%§ﬂqu%ﬁ%r?%l?H@lyraﬁgﬁp§ on means
and controlling the transm ssion nmeans so that it transmts the video/sound
si gnalP@¥1Pfe frequency in the frequency list. According to the invention,
in addition to the sane effect as the effect of the invention according to
Cl ai m 10, aRFERLEdat itondhpdmverieadde P19t B2 L oRERLPERS “EVEn <R si on
device, thereby realizing a relatively |lowpriced transm ssion device.

Accor dPagtEanemaitimeso wift et i eht FHRC L ERENTr §RGACs $190T¢ devi ce as
defined in Cdaim10 does not transmt the digital nodul ated wave when the
frequedeyrimsntad Aot OFS@R B oMt HIAT SBFEss dus| JebsimaBdaderi od. According
to the invention, a digital nodul ated wave can be transmtted w_t hout

gener attagsalditéngr ilsd uvrddins anvdite datenFrehY afadd0oVRER @¥etfiendrilsuf feri ng
detrinmental transmtting di sturbance by strong TV radi o wave or the like,
and fuantiefugsheratieoe reft itdre afetttigreda b 1ok Bt &k bl h § tadie owaesl icary dee
prevented. According to Claim13 of the present invention, the transm ssion
devi cecas def pmedented.ai m 10 transmits the digital nodul ated wave through
an electric lamp wre. 11 According to the invention, in addition to the
sane eff ect Aasotrkde nef frectClafint He afhviere i pre secor dhvgntéod,aiim e a di gital
nodul at ed wave can be transmitted w thout using a coaxial cable. According
to d atmhdmibstibe pyetemt dnvEfimey imeCiaimshi sthentdevisve sesiatefined in
Claim110 transmts the digital nodul ated wave through the air via radio
waves. dActarditmgnismittse tihrevehitgioml imodudbk tednwavet hbrsamd efrf ectecisride
effect of the invention according to Claim10, a digital nodul ated wave can
be tranafipt redew EheUtthesireg-ep teioaxidd viad| eecdtvosdichg tiagditailm 15 of the
present invention, the transm ssion device as defined in Claim10 transmts
t he di gbtal aredulatved twanresmitite s othiceuginf oheatlontasci Abopmatiien. on t he

di gi tal nodul at ed wave added thereto. According to the invention, in

addi tion toathersame efd etie anvdrec ©dd ecinoddéibeibnvent itbr acoe di hifedo
Claim 10, in the device that has received the digital nodul ated wave to

whi ch hhetseursecdtf ariTedi O rivestided, acadod By 06 ahadmdilgi taaldinnidud At ed
wave, such as a channel, can be displayed by enploying the source

i nf or "RbHAN a tAGC WadieN @ dr0 Hd aimaddnof tédewptesant usavngntai avaxiel cable,
transm ssion device as defined in Caim210 creates a second

whereby the transmission device and the reception device can be
easily changed in positions or cleaned.

According to Claim 4 of the present invention, in the
transmission system as defined in Claim 1, the transmission
device transmits the digital modulated wave through the air via
radio waves, and the reception device receives the digital

modulated wave transmitted through the air.



frequency list in which the frequency enployed for the transm ssion of the
di gital nodul ated wave is deleted fromthe frequency list, and transnits
.the digital nodul ated wave with the second frequency |list added thereto.

12 According to the invention, in addi%ion to the same effect as the effect
of the invention according to Caim 10, by enploying the second frequency
-list, the device that has received the digital nodul ated wave can further
transmt a digital nodul ated wave w t hout generating a disturbing radio
wave detrinmental to other users nor suffering detrinmental transmtting

di sturb by strong TV radi. . or the like, .According t im 17 of
the. pr osent *HOERERENC YL 0% rARGeR Cutibn byt eeE sk SlePnelY Foa s ©

transmts _the digital ul at ed ve to devices Ln e.sa bui J.di.

Accor dihgtEd ?EEQF%Vgﬁ?% A ??cﬁF?%r?h%gshﬁeEEPﬁgbﬁ?a§ H&?%ga%ct of
the invention according to Caim110, deterioration iin picture quali due
to trdﬂ%ﬁ?ggFS HFVFhE%&i&qxﬂrqﬁﬁmﬂSE% Vb%%oﬁtnuﬁéngeéuggﬁgl% céﬁ%ﬁn to
Claim 18 of the present inventiop, there i s provided a reception device
whi ch Pa2EFDES BT GARaF Rt (ST HER 2 RS ahbRi FPEGPLR OFr SRy THMET s
judged to be unlikely to cause nmutual ly detrimental disturbance between

i tsel feapdlynehanaed dfePLSio Ut oF | oh@3"E6 - use a TV broadcast frequency

spectrum by a public institution. According to the invention, a digital
nodul at ed wadecpgdiageibfed IRimIsY L frequeRe§erh LRECRtPNef 1Y ddifenci es

that are judged to be unlikely to cause nutually detrinmental disturbance
bet weehr2hEREEFLEE &G U ot B LiRA sidhelatB av| Shed THEENFEE S5 1P
broadcast frequency spectrum by a public_ institution, ,, 13 thereby

recei vieylchetypgistait snddg et Wl enopehatiedg¥aBeatilng & HiTSur bi ng radi o
wave detrinmental to other users nor suffering detrinmental transmttin

di st urbaficembyionr esg ITM qrawitol emven othe hdipikal medvdditeg eV @AdASAD of
the present invention, the reception device as defined in C aim 18 receives
a di gi thérabdul andd they e aqepisinin t@elvite oughludes| ecddis® UaamFad re.
According to the invention, in addition to the same effect as the effect of
t he i nveoteohiagcordienry trme @ iares 18he addpytadl nodddlbdedd waaiee tearvibiech

recei ved without using a coaxial cable, whereby the reception device can be
easi | ytbhangedcien ipdsinradri ar i$ eadded, Aeodr girng ets sCivdida2®rofthtche present
i nvention, the reception device as defined in Claim18 receives a digital
nmodul atedphaye ot ahenitatseics tdif otigd $beraer inifarmadiionwaves. According to
the invention, in addition to the sane effect as the effect of the

i nventi on aacepdidigg adCltdien 8vemt doyj t ah sdddltabed twavdec anye gEbetved
Wi t hout using a coaxial cable, whereby the reception device can be easily
changedsi ahpoegiftfieat @f dleanadvedccondangotrdifbaitm Z1adfm tthe present
invention, there is provided a reception device conprising: a reception
means ipfoteaeivnNn@na adidyidiata ododial ededaveveo rekiedlvesoimcelienf or mati on as
information on the digital nodul ated wave is added and denodul ati ng the

di gi t akefegUliahedewd\e i ik ¢ deotsanndl, can be displayed.

According to Claim 6 of the present invention, the
transmission system as defined in Claim 1 includes a plurality
of the reception devices.

According to the invention, in addition to the same effect
as the effect of the invention according to Claim 1, the same
video and sound can be received by plural receivers.

According to Claim 7 of the present invention, the

transmission system as defined in Claim 1 further includes a



Y ~ 14 signal and the source information; a speaker which outputs sound; a
di spl‘ay which projects video; and a control means for receiving the

.vi deo/ sound signal and the source information fromthe recepti on neans, and
outputting the sound signal to the speaker, while outputting a signal

i ndi cating video on the basis of the dburce information and the video
-signal fromthe reception neans to the display. According to the invention
information on a digital nodul ated wave received by the reception device,
such as a channel, can be displayed. According to Caim22 of the present
invention, there i s provided a repeater ich receives a digital .nqodu] ated
vwave tBeRRRERTaALEGudTGPIYES § §gﬂr%%g%§age et d F%@&&Eﬁg%Q4st in
whi ch frequency used for transm ssion of the djgital modul ated wave is

del et e8LPHofPENE IANSGUSTEPT iVICHPRT ansti 8L ERetOPgPLER tRSdUI at ed wave
wi th the second frequency |ist added thereto, According to the invention,
the repedbeptrd ¥@plcopdd, LRGBIBIHRY SATHHIFY %ﬂtF%ﬁsﬁF%gPSHCHi Sftce of a

di gital nodul ated wave from a device which transnmits the,di%ﬂtal,nodulate
wave téhachedscdifiedenteddide el BGREY nplubBRederatdedadddidialy to
Claim 23 of the present invention, there is provided a frequency Il st

sendi ngodepte dnWMiade sl i 1the ofagsebtiehel eSYERER, aitbe FEFEP HPhe
unlikely to cause nutually ,. .. 15 detrinental disturbance between

t henseflg®d cand eced Vershdrhaushirgl b medulatodedave Gsemathy Bepsddest:
frequency spectrumby a public institution. According to the invention, it

i s posshbleato offr &enidigifeal imadwkate@gueviei E50WhiEBR §ERBSHIES SHEN

di sturbing radi o wave detrinental to other users and are not subjected to
detri néavaket.ransmtting di sturbance by strong TV radio wave or the like,
which list is enployed for transm ssion of a digital nodul ated wave.
Accordi ng t acCloaiding tof tthee jpresenton nviemt additiner §oi $her evinged &fect
transm ssion reception systemconprising: a frequency |ist sending device
whi ch asend&ea elfifstc tofo ff rierpientreast i dat aacerfidgetdot 61bemuidl,i kKéley t o cause
mutual |y detrinmental disturbance between thensel ves and the other users who
are al kepedtea Use paroM dwdaddestelhy egrieemsispeat cuambyia spuwinl iddstance
institution: a transm ssion device which receives the frequency |ist and

t r ansnbts aa ddigdittaal nroatliil ef el wewve fisomgthe equensyiissibhe denvdgqeency thest ;
and a reception device which receives the digital nodul ated wave

t ransnirtteg thiloemddie dg.ansm ssi on device, and in the transm ssion reception
device, the transm ssion device does not transmt the digital nodul ated
wave when t hedoreruencyo |dsdim ss nof tipdapedswhthinvanpiew,ousley det er mi ned
period. According to the invention, a digital nodul ated wave is transmtted
by usi Rgahsequeicn isydthen lastdeofife@qienciesmt hatncludes a plurality

of the repeaters.

According to the invention, in addition to the same effect
as the effect of the invention according to Claim 8, the
transmission distance can be further extended.

According to Claim 9 of the present invention, in the
transmission system as defined in Claim 1, the transmission
device and the reception device perform transmission and
reception of the digital modulated wave in the same building.

According to the invention, a digital modulated wave can

be transmitted without generating a disturbing radio wave



r, 16 are judged to be unlikely to cause nutually detrinental disturbance
bet wéén t Henmsel ves and the other users who are allowed to use a TV
.broadcast frequency spectrumby a public institution, thereby transmtting
the digital nodul ated wave w t hout gengrating a disturbing radio wave
detrinmental to other users nor sufferi%g detrinmental transmtting

di sturbance by strong TV radi o wave or the |ike. BRI EF DESCRI PTI ON OF
DRAWNGS Figure 1 is a block diagramillustrating the constitutions of a
broadcasting station and a transm ssion systemaccording to a first

_enbodi gg?%ﬁglfeph RI es&trht% guxsgeno?l s Fégn%gri hsdgtl%ll%%lﬁt%' 1agram

illust &corstd brddacas stafion and a transm ssion
T LT (R A L
pr:giii?ln §§?§;E§&?E¥?ﬁ%ﬁ% i o r%h?EPFﬁsgpgﬁgg Ehe constltutlons of a
erbodi RBAFSAH RSO S BN T brrios %gaifééﬁ%i"%c%m Udgian be

illustrating the constitutions of a conventional digital set top box and
di gi t aF€#¥CeBEST MODE TO EXECUTE THE | NVENTI ON

According to Claim 10 of the present invention, there is
provided a transmission device which receives a list of
frequencies that are judged to be unlikely to cause mutually
detrimental disturbance between themselves and the other users
who are allowed to use a TV broadcast frequency spectrum by a
public institution, and transmits a digital modulated wave
using frequency in the frequency list.

According to the invention, a digital modulated wave is
transmitted by using frequency in the list of frequencies that
are judged to be unlikely to cause mutually detrimental
disturbance between themselves and the other users who are
allowed to use a TV broadcast frequency spectrum by a public
institution, thereby transmitting the digital modulated wave
without generating a disturbing radio wave detrimental to other
users nor suffering detrimental transmitting disturbance by
strong TV radio wave or the like.

According to Claim 11 of the present invention, the
transmission device as defined in Claim 10 comprises: a
reception means for receiving a digital modulated wave from a

broadcasting station and demodulating the digital modulated



s, , 17 (Enbodinment 1) Hereinafter, a transm ssion system transm ssion
devi ce, and reception device according to a first embodi ment of the present
dnvention will be described with reference to the drawing. The transm ssion
system according to the first enbodinent transmts a digital nodul ated wave
through an electric lanp wre. Figurelf is a block diagramillustrating the
-constitutions of a broadcasting station and the transm ssion system
according to the first enbodinment. In figure 1, the transm ssion system
according to the first enbodi ment conprises a digital nodul ated wave

transm ssi on gfvice ich receivgs % %re uenc%.list and transmts a

behc

101
di gi t al"f5daPdCed WavE Ut BT nit P8 TPRSTHESHEEIEREY 115, and a
digital ul ated wave reception deyvice. 102 which,.receives e digital
odul AP S TG S LI T TR nSL BRGH AP HoGurdbat AP L S ste b
device 101. Here,, .3s the digital dul at ed ve transm ssion device 10l
Lher o PBS & SBSBHA o 1 e b orhd HESLr PBRHLAF 1L 4R VEat AGp RN T he
di gital nodul ated wave reception devige 102, there is for exanple the
above- BEELS BEF AUFRHICTRE Fhe ¥ gPPAFCRBIUFALBE lndhFéE™ rdifs i SR YRvi ce
| 01 conprises a telephone |ine termnal 115 which_iis connected to a
t el ephBRé™Sade fibe TR $HEen t B AT RaPR 216 OREOR Lild I dlifect ed to a
receiving antenna 112; an RF output termnal 117; a .. 18 digital
nodul atE@NREV-S SHETeiRAA 5 199 %hﬂggiFaFr%émﬂéﬁe&hﬁaWédteroa{rﬁsqﬁm? efianal a
hard di sk recorder 120; a main control unit 121, an RF switch control |ine
123; aftREMSWTTERIUENCY alolp® | hEedupaclt 8£5E25; and a power circuit | 26.
The digital nodul ated wave receiver 118 receives a digital TV broadcasting
ai rwave 145AARoafgng Heo rigeei Vivignhhtennanlp2daftd oohdoRrEienpame eg hif qat
11 6, and denodul ates a digital nodul ated wave of a specific channel, which
i s i nceadéde ¢ fflestbroadadast ingeatt aavacessdaogortd (g aio ddéht rolfdy t he
main control unit 121. Then, a video/sound signal is outputted. The digital
nmodul atdd iwdvaalr et ¢ tare 1ad9deddubatesonnentiidas/ s duned ssiigimil on nput t ed
fromthe main control unit 121 into a digital nodul ated wave of a channel
speci f detrilpg ,t dverelry comibtingi & t2latamdlgutlput-o tikve ditgidredmiosiudat ed
wave to the RF switch 124. The hard di sk recorder 120 records the
vi deo/ slewnidesi gnal inputted fromthe main control unit 121 in a hard disk
and hol ds the video/sound signal therein. Wien there is an instruction from
the mai n comtoamrdimg tR1ClaimpeRi bEcthecprdednti deo/esduirth ,sitgmal 1S
reproduced and outputted to the main control unit 121. The nain control
uni t 12tapenfiereircadviote overde henedspactilueme als ddase mio tel tereemdsi of t he
di gital nodul ated wave transm ssion device 101, and is realized by a CPU by
pr ogr amheonitirgdlta if arodaxlaanpe @. wikuet hiken ahkr €geeneyndy Sti 422 sMnieth i s A

updated within a previously defined period.

According to the invention, a digital modulated wave can
be transmitted without generating a disturbing radio wave
detrimental to other users nor suffering detrimental
transmitting disturbance by strong TV radio wave or the like,
and further generation of the detrimental disturbing radio wave
can be prevented.

According to Claim 13 of the present invention, the
transmission device as defined in Claim 10 transmits the

digital modulated wave through an electric lamp wire.



19 transmtted fromthe broadcasting station 103 through a tel ephone
subsc¢iiber line 113 is stored in the main control unit 121. The frequency
dist 122 is a list of frequencies which are judged to be unlikely to cause
nmut ual |y detrinmental disturbance bet n thensel ves and the ot her users who
are allowed to use a TV broadcast freguency spectrumby a public
-institution. The RF switch 124 swi tches between the coupling capacitor 125
and the RF output termnal 117 for the output of the digital nodul ated wave
fromthe digital nodul ated wave transmtter 119 according to control by the

maln contropoUBLh Agl (bNEANON e oW e, SRPLIOh LbNENdZ3anENe (OIS | NG

capaci tor puts e digital at'ed wave omthe RF switch 124 on a
N re SUEIERS 19678y Ct Re Boverr R gy e b B FLarT 195 eugaries hover
dovi cadpe 2688 s Rabotis g bRt abr B R SRR e
o ol TRt Rathas £Br bTaifh e 1R A HEn L EG0RE RBY! Pleplel ne 135 2

digital no a er ‘drive circuit §8; a speaker

139; mai n_control uni,t 140; i spla jve cirecuit 14L; and a displa
142, THePDRREP SEPPCFY LSS agndi%tfﬂléleg:l g]lynt géi%%u#gt gaa%{/‘%ts fgler ecei \F/)er y137
are the, sane.as th ower circuit 126 and the digital,,nodul ated wave

recei v&t94%1al W8§B$65F§§W§Y6T%§r<ﬁﬁ§ifhfc%bﬁcY%%rri§é°e¥FF§Srs a digital
nodul at ed wave fl ow ng through a power |ine 1..This ¢ ling ca i t.or
132 is conn%E?@Hd%Bgt%Q gpﬁbaﬂW?ﬁﬁﬂﬁwa*% %%%kgfoﬁ3gobgggh5 Shéﬁﬁ%qﬁa
131. The RF switch 133 sw tches between the digital ngulﬁbed ve framthe
coupl i % EBPatffEFt18% &G YR Gith 2Tt AR edtRabedtFomrhé REY
termnal 134 as a digital nodul ated wave to transmt to the digital
dennddﬁ%@@éaﬁﬁgewﬁgéeF@@rbef%%ﬂﬁﬂ%ﬁWﬁFt%ﬁ%%ﬂ?FoPSBQQtﬁecﬁﬁﬁﬁ%éoﬁﬂQﬂeunit
140 through the RF switch control line 136. The speaker drive circuit 138

: P
recei ves a 366RENGnAL et He R FRDRFSFCRi tRYEBTARE dfFes t he

speaker 139 to output sound therefrom , ,
transmission device as defined in Claim 10 transmits the

digital modulated wave with source information as information
on the digital modulated wave added thereto.

According to the invention, in addition to the same effect
as the effect of the invention according to Claim 10, in the
device that has received the digital modulated wave to which
the source information is added, information on a digital
modulated wave, such as a channel, can be displayed by
employing the source information.

According to Claim 16 of the present invention, the
transmission device as defined in Claim 10 creates a second
frequency list in which the frequency employed for the
transmission of the digital modulated wave is deleted from the
frequency list, and transmits the digital modulated wave with

the second frequency list added thereto.



The main control unit 140 perfornms control over the respective constituent
el eménts of the digital nodul ated wave reception device 102, and is
.realized by a CPU by programcontrol, for exanple. The display drive
circuit 141 receives a video signal fromthe main control unit 140 and
drives the display 142 to project vi déé thereon. The electric lanp wire
.socket 128 and the electric |anp wre socket 130 are connected to an
electric lanp wire 129 and supplied with power therefrom 21 The digital
TV broadcasting station 103 which perfornms broadcasting froma digital TV
broadcasti ng antenna 108 through a transm ssiqn, cable 107 has a frequency
1 ot 11 ansnPRSERGH TR 0 40 SRTERCEPanohit SUSLFLER G FREqIeme G TRt are
judged to be unlikely to cause nutuallg detrinental disturbance between
t hemseP¥edPan& 7€ oitert R ek BV Shb AF e2GF PERER It 5°uSd 2a™v Yrr ddlency
spectrum by a public institution. The frequency list transm ssion device
104 hofBRLRYAIG Hhes IFCIRRheFEr@RCY hat Shr etPEIFEHLES BéanNa&ly to cause
mutual |y detrinental disturbance between thensel ves and the other users who
are al FemedVied dde Lol $3bdquetielatpecravith 63lafpibhee tAsmistitt ¢h, and a
programcontents 106. Distribution of the frequency |ist 105 by the
f r equeflé g iltiadt MABHAREE| WAV RIeWi BleoubageBe peEi BEnad dpsivsdiod |5adEer
exanpl e every day or every nonth. The period may be variable. For exanple,
it is paysi Blednimantal the ddppnipgr df nosesvffehengy sedmiaesdiadi ng to the
present invention in a prescribed area, the frequency list 105 is
f r equeht Py saisttringl tchics ohrzaniee | §y batrengafdl ahdép wayer 1oai rthgerliidee of
time, the frequency list 105 is distributed every week or every nonth.
Further, thédoosfierycd iGtairgsl eyt behei sresbotednfearmitome bBrtgadcast i ng
station 103 to each user unilaterally, or each user side, that is, the
di gi t akrapsulistsecdwalaicanss dsfomedevincélddn, 1oay rdowmicesd ttHe frequency
list 105 fromthe broadcasting station 103. Further, it is also possible
t o tradspiitalheddweipmetwavsttd0devhceoaghnt hbecabhe butidrdigtg.or a portable
phone. Even when there is no frequency list 105 in the broadcasting station
103, a conpamyrondicly proviltesiseenvttes, ofinnmadddgicngnand dihst radme igfjfect
broadcast prograns of each broadcasting station may distribute the
frequeney thieste ffeqtardf ofhe t snsenvi cesac&artihey, toh€ldiigi tldl, TV
broadcasting station 103 checks broadcasting frequency and transm ssion
power Heamirtilve ateighhiar ipwcdige t @ha TVe br aadcast trgnsdtsisdon f ashd 0
speci fy frequency at which another user 109 receives broadcast, whereby the
| i st otiifieguencidsl Lonsiweredcdw sausednoedet ri nental di sturbance, which
list is made by deleting the specified frequency, may be superposed on a
broadcast i ngcaionwhiey tito bel Bt 18 bof ethe | prebahtCcas®enttien, elephone s
subscriber line 113 is not required.

provided a reception device which receives a digital modulated

wave transmitted at frequency that is judged to be unlikely to
cause mutually detrimental disturbance between itself and the
other users who are allowed to use a TV broadcast frequency
spectrum by a public institution.

According to the invention, a digital modulated wave 1is
received by using frequency in the list of frequencies that are
judged to be unlikely to cause mutually detrimental disturbance
between themselves and the other users who are allowed to use a

TV broadcast frequency spectrum by a public institution,



Next, operations of the transm ssion system transnm ssion device, and
reception device according to the first enbodiment will be described. The
.digital TV broadcasting airwaves 144 and 145 are emtted fromthe digital
TV broadcasting antenna | 08 of the diﬁk}al TV broadcasting 103 at the
frequencies of 45ch, 47th, 49ch, 5Ilch, In this broadcasting area, the
-frequenci es correspondi ng to channels 46ch, 48ch, and 50ch are consi dered
to cause no di sturbance (receiving disturbance) detrinmental to the above
23 described frequencies of 45ch, 47ch, 49ch, 5lch, at which the other
0 is allowed to st, frequen ectrumb

user 109, wh use _a,_ TV braqadc S . a

bub! | ¢ CPREEEUCES L Pl VEs B ShHths T d TR Fedfey 1 TATTL rarint b Ba
device 104 in the digital TV broadcasting,station 103 distributes the |ist
105 of 3 Adlrdt&iey c]rgﬁcije%p"%‘é? n‘gelg’él?ﬁﬁtgﬂra%r?elo B P Sre 2hsi dered to
cause no di sturbance detrinental to,the other user 109, to the .,)) control
it 155 SR g SSRF AT e SHBSLFEDBE LRSS PENGHPY G ehrRRe ack 114
i n household, and the telephone line termnal 115 of the digital nodul ated
wave t FARSH $GV6h Yeviltle 494S- The distributed frequency list is stored in
the main control unit 121. In preparatjion for the case where allocation of
the frequen@F A Hiny t&d Q%F%WoégcagtFHS PLESRATged ERF 1 s th® frequency
list is nodified or the case where the frequency list is partially nodified
due t o FERERE oGRS ahdt FeF1Bedr 1iin61ad8s 18 H%ﬂﬂ%ﬁ%ﬁw&iq}@%t?éceiving
antenna in _a nei ghboring broadcasting area suffers detrjnmental disturbance,
t he nmafMeEd@tesl Yae uDangRkekedwhBERERN: RE PlEGINES 13=R Y1 @pdat ed

w thin a previously defined period or not, and does not transmt a digital
nmodul at ed wlEEEN G paat Py i3vastiednf FRmBddlTHOT R P Hehet e oRLERCH
detrinmental disturbing radio wave 111 can be prevented. The digital

nmodul ated they e ffaa) vaf 18 tevestson acgirdingdd &ladimel®r o2 @igital
prescri bed channel indicated by the main 24 control unit 121 fromthe

di gi t amogodud taetce dvanesy e32 1 el vedetMeduyh thisa tr ecding iy e xhdh ¢abland t he
RF input term nal 116, denodul ates the selected digital nodul ated wave, and
out put swh& ndlded/souetespgheh devihe mannbeomtarsdllwrdhtanipdd Mheposheion
frequency list is superposed on the digital nodul ated wave to be

t ransmicxt ed,eartesl di gi t al nodul at ed wave receiver 118 al so outputs the
frequency list to the main control unit 121. The main control unit 121
recei ves t hedadasbirspune Glgihmal 20r o the girgistealt npdrdrat eoin waveer ecei ver
118. When the video/sound signal is recorded on the instruction of a user,
t he vi dew/egauinch siggniate i ssreéedided in Cheimarl® diesdeireroraledigl9alOn the

ot her hand, when the video/sound signal is transmtted to the digital

nodul atredl it d ecepd | tnaeni ceedO02hwotlybutt Neeiangr reicorkedi onwahes .
instruction of the user, the video/sound signal received fromthe digital
nodul at ed wans-getieiyeto 148ei Snoahptbhed iho alded tiayi ttad tioelut athede Rdee t
transmtter 119. Wien there is an instruction fromthe user that a
prescridiednd detf sotnst stigaal nreaat ded aick otrlae rharth di lskim et®y derdigftiad
reproduced, the main control unit 121 extracts the video/sound signal from
t he hamddiskdeomeercarOpbandeout patiswiitt hontt s idigid adoamtal atedlvave
transmtter 119. Wen outputting the video/sound signal to the digital
modul ateek Make tHansddépelod l8evibe @ainn beoriasall wnidard@dd sehegbsiaiehannel
fromthe frequencies stored in the frequency list 122 of the nmain control
unit 12% andiddsiructs the 25

According to Claim 21 of the present invention, there is
provided a reception device comprising: a reception means for
receiving a digital modulated wave to which source information
as information on the digital modulated wave is added and

demodulating the digital modulated wave into a video/sound



digital nodul ated wave transmtter |19 to transmt the video/sound signal
on that channel. In the first enbodinent, 48ch is selected. The digital
_nmodul at ed wave receiver 119 receives the video/sound signal and the
instruction to transmt the video/sound signal on 48ch fromthe nmain
control unit 121, and then it modul at é¢ t he vi deo/ sound signal into a
-digital nodul ated wave of 48th and outputs the digital nodul ated wave to
the RF switch 124. Wen the RF switch 124 is connected to the coupling
capacitor 125 side as shown in figure 1, the digital nodul ated wave
outputted fromthe digital nodulated wave transmtter 119 is . transmtted to
the el 8tEPP F&ﬁp%HQ' 9E£f%rﬁQ>%ﬁP?R%O%0u%|F88gk85a¥P%S PHSPUYYe power
line 127, and the electric lanp wire socket 128, .and sent to _the digital
nndula?%Hnaévé FeSHIA Yol Heth d&F 10 thr B ﬁofh8h8I8cFPP5rP;m?%ﬁqﬁaé§&ket
130 and the power line 131, In this way, trapsm ssion of the digital
nDduIaF%He%aGQgi§ﬁﬁn%%ﬁ%ﬂ%ﬁ?ﬁn%n%+%9? ga?gegﬁgnéﬁuFﬁetH@fpﬁgﬁﬂgﬁﬁy i st
122, thereby preventing transmtting di sturbance due to detriq?ntal

di st ur BFRE &G &RRREIOmD AR ¢ T bPBEEERSE TR, SPHEISGHEL mfiul at ed
wave ingutted to the digital nodul ated wave reception device 102 is

recei vEBehyPER& S giviiel L grrit R BEL BBvR § 8RR Vet NE37ALARGUFH dSte Foudts ng
capaci tor 132 and the RF switch 133, In V 26 The main control unit 140
nmakes PRE1gi §ift AhenvH e d WeEN? bEen verd] BeeXadgte séadte 28 rtd and
detect the digital nodul ated wave inputted to the digital nodul ated wave
recei vEECERTiORUMERSYS &R R db$RE2Yeon of the digital nodul ated wave, a
prescri bed code for discrimnating an extraneous radio wave nmay be added to
t he digital Arsonditned bravidhe romepitied, f iBAPrAatdirgi v ansddidtdd wave
transm ssion device 101 in order to discrimnate between the digital

nmodul ameduwlarec g e il Yednpy hehdi gecartapsularédenadélaly @fsm ssi on
device 101 to the digital nodul ated wave reception device 102 and an

ext r anebaaneddi camvee sicspbayethe di sturbing radio wave 110 by TV
broadcasting. In that case, by detecting the code, the digital nodul ated
wave recei vacch¥ticen det@taimnh22defi the podakated nwavd iforomthsraliigs t al
nodul at e wave transm ssion device 101. Then, when detecting the digital
nodul apedwialesl &f ZGudgtehewillight abcabdababedigavre lr sosivigrt B wWalearodul at es
the digital nodul ated wave and outputs a video/sound signal to the main
cont r olwhdmiht al4xeditarscy thiest r assatidsdpncpathiesf at beangi tfadlequahd at ed wave
according to the first enbodinent is shown in a dotted line 143. O the

vi deo/ saunrd isi gnalch efed qeenéy onseefdigttrahsmdsliane d fvenree rasigei vk | 37,
the main control unit 140 outputs a sound signal to the speaker drive

Ci rcui noliz8 atehl lveavd Dutgelstadviden shgndlketoenhy diisyi,aymdtive circuit
141. Then, sound is outputted fromthe speaker 139 and video is projected
2"r ontthe sdiisp ahd4ligfusl hetdulbaded exveemeith undesaahie fragrancent
for transm ssion through the electric lanp wire 129, the RF switch 124 of
the digiitsal il adreshraeye transm ssion device 101 is turned to the RF
output termnal 117 side, and the RF switch 133 of the digital nodul ated
wave recept ingrstevice 402ths tuvepdiba,t heeRreprpitie it ersrigngd1d@dd si de, so
that the RF output terminal 117 and the RF input term nal 134 are connected

by a ceadralpcablenahesedytitnkaisksenpassichhe e @ mer fdirgntaiansm ssion of
the digital nodul ated wave enpl oying a backup transm ssion path. Further,

whi l e pdihe ddd stawirbpdbment qthecdi ghtah wodulsatied wawe di@nsaitted by the
digital nodul ated wave transm ssion device 101 is received by a single

di gi t al,RdWat b v@Ves r gCeptien FRYLAE rbR4 viehe tdicgidiali taduhad era veye
transmtted by the digital nodul ated wave transm ssion device 101 may be
received. y plural digital nodulated wave reception devices. Further, it is
al so possible that the digital nodul ated wave reception device has no

di splay and g oo, g heo vt dephsoundsskgaab o ol aSRdlinbEdikeRsuch as
DVD- RAM  As descri bed above, accord!ng to phe transm ssion system

transm gsian dev gfreeéc?\}en@{)ql{gEeBEhaﬂngeﬁ'e%cjeo%rhqfcﬂ he.dddsi epbedsgent,

the digirtal” nodu wave'is transmited through the electric lanp wire
129 w tfr}:%uqtuelﬁsc!ineqs ac}?é’f?xéf‘)g %Ql_qu to be unlikely to cause mutually



s a whereby a digital set top box and a digital TV are nore easily changed
in positions or cleaned as conpared with a case where those devices are
.connected by the coaxial cable. The transm ssion of the digital nodul ated
wave through the electric lanp wire 133 is perforned enploying the
frequency included in the list of frequencies that are judged to be
-unlikely to cause nutual ly detrinental disturbance between thensel ves and
the other users who are allowed to use a TV broadcast airwave spectrum by a
public institution, whereby the digital nodul ated wave can be transmtted
wi t hout, generating t.he disturbing radi o wayv | 1_detri tal .t er_users
nor sugFgffﬁﬁng thgiﬁﬂb%ﬂ%ﬁlﬁ%%ﬂﬁ%?(?ﬁ%%gﬁiy Fnékgigﬁ%r%%%é%(q%%s%rong
TV radiﬁ wave, igq f avqrabl e trqgfg%ssign 0 he video/sounqngh$ﬁgl wi t hout
noi se YR8 BFEt GreCqFa it Ut &t i TORC AR bat FERFFZEd 2EVén Wt 4 Seak
radi o vvavi.unl.e%%&itt i.s under the transm ssion lower limt, wthout having
an ef f BBPLa&t rREHAt 1 t he other users. Therefore, according to the
present invention, as long as there is frequency which corresponds to a
channel t hat*“corEIRG &@3316[ o- R Ry d?Etb?bBéEélhgferi et ns[“bltbtﬁ%?
users, _the digital nodul ated wave can be transmtted w thout using a

coaxi al-18&0PE. TEFIITECL St He R bF n@oraﬂ%u V891 F294e JEhEF ated to
ot her user 109 by the transni ssion of the digital,nndulated wave, throggh
the el B8EFIBSN&RF WG O U, YR Drdcasti RGtsEEPH 6ATFE3 eIt st iRt &
frequency which has generated the 29 di sturbing radio wave 111 fromthe
f r equeBER ST BAREN TRAPEHERY rebtendyTVi §8d492 Wayke Pdby- N5 opt s y
stopping'the generation of the disturbing radio wave by the transm ssi on of
the di ghigh ABEH dtseEWRARY ¢hrBRvght FaesBl 88t PRcOfafp dhdied a2 rodiyra et |
when the frequency list 122 is not updated, the digital nodul ated wave

t ransniwgdi€on devi ce 101 does not transmt the digital nodul ated wave,
thereby preventing the generation of the disturbing radio wave 111.

Mor eover, shscendimsiasSoninf24 et vildleorseaadtsigivan tiivmerfhgidis

enpl oying an RF signal (digital nodulated wave) in a TV broadcasting band,
there psowvddesed ttorgironi el en specéptiont eysaer compid sdingi:t &8 nodul at ed
wave reception device 102 and the RF switches 142 and 133 and the coupling
capaci ffoesiub2s varld st32 endi mgldéelvioe avbabeAendaak ddmdt rictimpausricoasy a
few additional parts are required, thereby m nim zing cost increase and
real i zithg ta adevijosidsbtt s ube ean I bketynsaneasseuses uakdit e tivieenwhkn t he
di gital nodul ated wave is received by the plural digital nodul ated wave

r ecept das webacese 13X wdde semseldes and sbendtbamw besemsceihveddy t he
plural reception devices 102, and in a case where the plural reception

devi ceall@ear eeadigid ad TWshroddcsanef vedeenand spegrtaugai bhe viwwetc

si mul taneously by plural users, and in a case where one of the reception
devi cednbd2 tut i ¢ tatarfafmbnsli dhedevhee whdept ireredendsc ashel 02r aqece DVD- RAM
recorders, the video and sound can be held in the DVD-RAMs whil e the video
and soundwrde rghsmey®da digital modulated wave using frequency in

the frequency list; and a reception device which receives the
digital modulated wave transmitted from the transmission device,
and in the transmission reception device, the transmission
device does not transmit the digital modulated wave when the
frequency list is not updated within a previously determined
period.

According to the invention, a digital modulated wave 1is

transmitted by using frequency in the list of frequencies that



30 Further, the broadcasting station 103 can accurately recognize use
areas of the digital nodul ated wave transm ssion device 101 and the digital
_nodul at ed wave reception device 102 by referring to registered addresses of
t el ephone subscri bers, thereby efficiﬁgtly utilizing the list of
frequenci es considered to cause no detrinmental disturbance. Wiile in figure
-1 the digital nodul ated wave transm ssion device 101 and the digital
nodul at ed wave reception device 102 are connected to the different electric
| anp wire sockets respectively, the both devices may be connected to the

lectrig | ' ket.. Furth [ f bl.e that, th |l ectri
amp ETE SBERERS Lo N T both TRV et PeLeEn e I e ) acent
o1 11 celEShATRRRFRoRE VSRR Aol U1 (RRSBP ( AP PAGANERE gl TV e s
t 1 SSi devi 101 b d t ' di gi tal dul d
out put FLLOTFOEE SRFeR 116 FARRIASE TEEGNGRTY SBECEGHTbW Of Srie o TV

set top box. While the digital nodul at ed ve transni ssi o evjce 101
i ncl udé%SFhEUHéPafditélr?rﬁé%orfd@rnsl%ﬁt%% g’ﬁ@i Féﬁlﬁﬁg]u%dé’gé\%aﬁﬂe wave
transm ssjon device 10l may include a recorder which records the
vi deo/ $bERAUS| GRAL AR IMther G HkrEnT ek BFUP N2 NEd PR TERAP TR He P ihiek.
(Enbodi ment 2) Hereinafter, a transm ssion system transm ssion device, L
31 r anderecBpti M idericyw fAordnerRted hraBeBAd teRFoFLFEMT AN L Pr esent
invention will be described with reference to the drawi ng. The transm ssion
syst enf BEEBEdITNg regdicharasic onid eibobi kent transnmits a digital nodul ated
wave through the air via radio waves. Figure 2 is a bl ock diagram
illustrating the constitutions of a broadcasting station and the
transm ssion system according to the second enbodinent. In figure 2, the
t r ansnBBEEENDEPERAMTICR0 A MRAMINGR second enbodi ment conprises a digital
nodul at ed wave transm ssion device 201 which receives a frequency |ist and
transmts aFdiggiceall redd dtleet adeaenphoyl hgstiragdasc |k hien adis Firtdpuerry
list, and a digital nodul ated wave reception device 202 which receives the
di gi t abfnedblrabddasaniend raresmien egndrantrhpsoiigstian myden et owv@ding
transm ssion device 201. Here, as the digital nodul ated wave transm ssion
devi cetd03, ftilerte empdddmesxtanpf ethdepaboerntdesyeniedrdi gital set top box.
As the digital nodul ated wave reception device 202, there is for exanple
t he above- desguirlke® disggia dd1dak dhegdagi {alustdalitaned ey ecanrsHnistn SsdH
device 201 includes a transmtting antenna 225 instead of the coupling
capaci bor alBroadcarsdiingy tso-dthieod i astt enbodnerissibur tshertent hecah gl tad
nodul at ed wave reception device 202 includes a receiving antenna 232
i nst eadooh tkeona pnibeg inegraci ¢ Hrti82paeseondi ngveattilma .fi rst enbodi nent.
The sane reference nunerals

Figure 3 is a block diagram illustrating the constitutions

of a broadcasting station and a transmission system according
to a third embodiment of the present invention.

Figure 4 is a block diagram illustrating the constitutions
of a broadcasting station and a transmission system according
to a fourth embodiment of the present invention.

Figure 5 is a block diagram illustrating the constitutions

of a conventional digital set top box and digital TV.

BEST MODE TO EXECUTE THE INVENTION



32 as those shown in figure 1 denote the sane parts of the broadcasting
station and transm ssion systemaccording to the first enbodi nent, and
-descriptions thereof. will be omtted. Next, operations of the transm ssion
system transm ssion device, and receqtion devi ce according to the second
enbodi nent will be described. Except fidr the parts involving the

-transm tting antenna 225 and the receiving antenna 232, the operation of
the transm ssion systemis the sane as that in the first enbodi nent, and
descriptions thereof will be omtted. A digital nodul ated wave outputted
fron1tQ? gj%ytal nﬁgulated wave transmtter 119 is transmtted through the
RF swit PR & air as a radio wave fromthe transmtting antenna 225.
Then, the radio wave is received by the digital nodul ated .wave, recei ver 137
Lhr ough 1 he HFEEHMA Tig Sint SrirbA S35 SAtOE naY RESBi £CRIEES5 SHits A e e
transm ssion path of the digital npdul ated ve _accordi.ng to t second
brbod ABAL TECERIOAT (97 B G A FATRY 208 S rETER e TG et iy

undesi rabl e environment for_transm ssion through the transnitting antenna
225 anBIERETocdINATG Ghi'Biin D800t REL RS oA EEn L £8% L67 e i g1 al
nodul at ed wave transm ssion device 201 is turned to the RF output term nal
117 si @&2vERd t he HF ShA 1 R 9%5°Bf SYRESHI §FERF b duitat é:&‘e\,vaﬁﬁéf$fecept i on
device 202 is turned to the RF input_termnal 134 side, so that the RF

out put SPEORimENt Tt he R GpERL t BPARhaFeE3ay e TOFHHER &1 by a
coaxial c~ 33 it is also possible to performtransm ssion of the digital
modul afe§ i€ ety e a backup transm ssion pat h.

Figure 1 is a block diagram illustrating the constitutions
of a broadcasting station and the transmission system according
to the first embodiment.

In figure 1, the transmission system according to the
first embodiment comprises a digital modulated wave
transmission device 101 which receives a frequency list and
transmits a digital modulated wave employing frequency in the
frequency list, and a digital modulated wave reception device
102 which receives the digital modulated wave transmitted from
the digital modulated wave transmission device 101. Here, as
the digital modulated wave transmission device 101, there is
for example the above-described digital set top box. As the
digital modulated wave reception device 102, there is for
example the above-described digital TV.

The digital modulated wave transmission device 101
comprises a telephone line terminal 115 which is connected to a
telephone jack 114; an RF input terminal 116 which is connected

to a receiving antenna 112; an RF output terminal 117; a



As described above, according to the transm ssion system transm ssion

devi ce 201, and reception device 202 of the second enbodi nent, the digital
-nmodul ated wave is transnmtted as a radio wave fromthe transmtting antenna
225 to the receiving antenna 232 with ﬁt usi ng a coaxi al cable, thereby
achieving the same effect as the effect of the first enbodi nent. Further,
-it is preferable that the digital nodul ated wave transm ssion device 201
and the digital nodul ated wave reception device 202 are used at adjacent
positions in the sanme building such as a house and an office. (Enbodi nent
3) Hereginatter ransym ssjon_syst ransmi ssi Vi Ge, d
receptgﬁﬂlasgigﬁ%%%g%ﬁ||¥ %%)EF%#&?%}eﬁ%%diﬁeﬁ%agF%gh%%gégﬁﬁégnWék%tion
wi Il be_described w.th reference. to the draw .The transm ssion system
accor dfﬁanlsg‘lttﬁgrt mlrgg earrﬁbﬁcglecﬁ%s}&o)ﬁr%?%ggrt ﬂgot’r andi-dsion d:e??li & ki ch
transm a_digital .nodul ated wave. with, iLts_soytrce i.nformation added
there?h?ianant ) q¥éﬁ”ﬁ§9¥ﬁe ﬁﬁ?cﬂzﬁécapvgg FW&t&&bi A bdul at ed wave
to which the source infor i on i$ added and.disgla&§6video according to
the soGPBBLALoATRS .°§4§2#@ aNq A PRTBEKCYF GYr-EmAA ust rati ng t he

constitutions of .a . hroadcastin tation and.the transni ssion system

Rocor di ng O PEnEBHNAL GHIBH HERE  NaVE SACERVFRQULE 3CCRNY 4 dhet Sbh oh
system according to the third egbodinent conprises a digital nodul ated wave
transn?gspéﬁa&g%%R%QQM?%%W%YFr S i%%%oﬁghrggﬁeﬁ€§ePW§P~aﬁf?@%ﬂ%n%%% a

di gital nodul ated wave enpl oyi ng frequency in the frequency list, and a

di gi t aPApdbeatéd IMRHE rletigptidh Hebi candodehareh ateceidy €5 9 i gi t al

nodul ated wave transmitted fromthe digital nodul ated wave transm ssion
devi cemgdulafpede Wvagee tHe &iIPeat fhodeharedlnaBlfPaAsnildsiloiaskvitet 391,
there is for exanple the above-described digital set top box. As the

di gi t abrredgegtdd i iatept i onfdeoreengoRo £refaols borthexatii®e t he
above-described digital TV. The sane reference nunerals as those shown in
fi gur econgeedt antitfe e pliek, of Yheéedr baurdspiiAgadt dtS emtanttte@nsmi ssi on
system according to the first enbodi nent, and descriptions thereof will be
omtted. A fhien digrittradl nedulstediwevededanamikhéedi dilttamarmdidtaedtive
transm ssion device 301 has functions of creating source information 316
rel ati ngdieo /s ccmahreglgrofl al nreet 9@ dfrani bheavre landoodmnsdt tinig thal sbukee
information 316, too, in addition to the sanme function as the function of

t he maenddorttad] madulatdd aczoe dbhigat ohaheeli specediiedi anttheFuratier, a
main control unit 331 included in the digital nodul ated wave reception

devi cec8B2 rods unuirctlidns aid stwtpugst heesdugdsailnfnocviatated neced ved them
the digital nodul ated wave transm ssion device 301 as source information
332 an@fdisspltann i 4. di spl ay channel on the display 142 on the basis of

", r 35 the source information 332, in addition to the sane function as the
functi on of Thire hreaich dcionit rodcomdéer 12R0aceopdidag the theldd fsturehiodiment .
Next, operations of the transm ssion system transm ssion device, and
recept iapude\edc e raacdrith ngaio ¢dettbirdnenbadiiment awhdrdeliddsanded.

Except for the parts involving the main control units 314 and 331, the
oper at hondef thike dirdas/8esndns Sysaentherthe.samaeas thirate afs tdre

transm ssion systemaccording to the first enbodi ment, and descriptions

t her eofi neitldudig M tted. e bfoatcasht nglaunwave 2304 4 spadittied feoordbe
digital TV broadcasting station 103 on 30ch, and the digital nodul ated wave
tlrlgns MyS Sle@) sARM 6 i3fHa T ecei ¥eprbhecadr wade oulipaugled e rgoeivaig ant enna

control unit 121.

The main control unit 121 performs control over the
respective constituent elements of the digital modulated wave
transmission device 101, and is realized by a CPU by program

control, for example. Further, a frequency list 122 which is



The main control unit 314 creates information that the channel on which
broadcast is received is 30ch and stores the information in the main
-.control unit 314 as the source information 316. Then, when receiving a

vi deo/ sound signal fromthe digital ul ated wave receiver 118 and
outputting the video/sound signal to the digital nodul ated wave transmtter
-119, the main control unit 314 adds the source information 316 to the

vi deo/ sound signal and outputs it to the digital nodul ated wave transmtter
| 19. Receiving the video/sound signal and the source information fromthe

i I
Eghﬂ|§?3§5gﬁﬁ- Ed%o:%%%nglsﬂ%%%%g%asa%n € ?gtﬁgg“?#&‘ ﬁgfﬁghtfgradégd
i 1 CSRLEEI RN C R ih G et b ndS o Le‘?%d A B Y ea

main c at st he dlg ated wave

to the RE h 124. Th th f tti th t al | at ed

to thovitg LA mo eatferoee %éWe@JeF%e?E?[;n%san S%aiG: LA IR S e vave.
t 3 d b d t.h t_enb t.

Uhon t HOMETGIER MEMA%: o HEven oiet Yoro é%%‘&ﬁw'@é‘awi 4 “ﬂerenw%ﬁh{“;{‘ed

wave, the di |taI ulated wave ecelver g dulates tqh ital

modul afié@ TRES FTRENSE gﬁfsaﬁﬂd |gﬁ eﬁogﬁﬁ<ﬁ1% rce

i nfornmation |s added to the main control unit 331. The in cont unit

331 r el P¥EG H® MR G SOUMIESFIRAF Tt STRANER PhEPSGICE" i ot r%‘&k?g-h
added, separates the source information, and stores it. Then, the naln
cont r oRDEHIEWEPont rol s t he speaker drive circuit 138 and the displ ay
drive circuit 141 so that sound is outputted fromthe speaker |39 and video
i s proj ect edhsh REheSWe 5p %2i4§WlFFR§Stﬁ§tW§Pﬁ & CAURINGRY 12RP2EEDPHI ng
to the first enbodinent. Further, the main control unit 331 creates an OSD -
(On Schéén ands il )RE| Giapubnt e HEiBasi $ 16f fofe LEUIRRERYF dtheti®n 332,
outputs the OSD signal to the display drive circuit 141, and displays a
channeldigh ttHe i dipl e d 422 %@ ?ﬁ@mbégﬁsdéﬂlﬁﬁé mogta leiAE Y3 YA or mat i on 332
In this case, the character of "30ch" is displayed on the display 142. \Wen
vi deo rtecersadd tiar thed haeeoaaERar é@oﬁaéntr@éo%df thee it teAn woRlLi @R el wave
transm ssion device 301 is transmtted, for exanple, that the video is a
recordédhnthﬂpuqhr%ﬁ@r%ﬁn@wtﬁ@hnépntéplalﬁ@@oﬂ%%m;tlne are enpl oyed as
the source information, so that those information can be displayed on the
di spl ay 142?ﬁetdﬂﬂpﬁ%ﬂga¢ap@dutated2ﬁ69@tﬁe@gﬁ|Q¥Gkﬂﬁﬁcmpqw@a ad wave
descri bed above, according to the transm ssion system transni ssion device
301, arftameddp KM sieice BD2 oh ahpowkirr dievebddirentThea heoww BR8Ei ssi on
devi ce 301 adds the source information which is information on the dlgltal
nmodul atcegbamsiviott ol e s ansmnéeteddt bot he dilgicttali nddmmatveidr svavechpl 12
transmts the source-information-added digital nodul ated wave, and the
recept ivgn tevimperE02l tdhsplays a channel or the |ike on the display 142
according to the source informati on when receiving the digital nodul ated
wave to whi cthd heowenrcercaf or it enppsd iadd@dwarhareha mdhbmnebntrhils
time, 30th) on which the video is actually broadcasted can be di splayed on
t he di spliay 11242. despite the fact that transm ssion fromthe transm ssion
device 301 to the reception device 302 is perforned at difference frequency
(this tinme, ABcther) ntladdiigobal ombhe laare efdfvectrasepticorfdectcef 10Re
first enbodi ment. Therefore, a user can view video and sound as if the
di gi t alcomyshil S8 £da WawepI eagpthpacdevirce 3202 are s sl thrloatidast anf RFhe
channel displayed on the

input terminal 134; a power circuit 135; an RF switch control

line 136; a digital modulated wave receiver 137; a speaker
drive circuit 138; a speaker 139; a main contrel unit 140; a
display drive circuit 141; and a display 142.

The power circuit 135 and the digital modulated wave



38 display 142. Further, even when the user |ooking at the display 142
operates the digital nodul ated wave transm ssion device 301 to change the
-reception channel, the source information is automatically nodified, and

t hus the channel displayed on the display 142 can be al so nodified
automatically. As described above, the?®ransni ssi on system according to the
-third enbodi nent can be provided as a transm ssion system which enabl es a
user to operate the sane easily. Wiile in figure 3 the digital nodul ated
wave transm ssion device 301 and the digital nodul ated wave reception

devi 302 ., ted to the diff t electric |, ' kets,
r especEOVAY S He® boTHE dEVF cESN g hé PEoRTEETed To He Kafe e echFi ¢ | anp

w re socket. Furt it is preferable t the electric la W re sockets
o B e T A 288y EErRITEE 1P EherEaR et (1 e wire
sockets in the sane ilding such a house and an_office. Further, while
in the tLir&ﬁéﬁﬁb i UIgtéﬁgﬁﬁgEPFpﬁﬁgneﬁi§%ﬁ&§1%NQﬁﬂﬁéﬁltmﬁﬁﬁiééeﬁher;

the source information is added to the digital nopdul ated wave, the .

t r ansmvéSiSrf JRHARE BRESHEH ng PBWFﬁelﬁlnésgr:ﬁl i NVERtS PRy RUpeRPRSEtar
control _signal for the recegtion device on the digital nodul ated wave and
transnilt e CHRIBTERE ghal FBAp8LBESEd CdilgMPalviksd il R R wav'e. LY ERB®di nent
4) Hereinafter, a transm ssion system a transm ssion device, 39 and a

r ecept POWedeviid¥® ak¥brding to a fourth enbodi nent of the present invention
w [l be described with reference to the drawi ng. The transm ssion system
accordi ng t Fah&RE otirt tcknbddi Fshtchgs brtaleera Wistdmte 3 brnogntatad
digital nodul ated wave is transmtted. Figure 4 is a bl ock diagram

i |1 ust WaMiendgf 1dfe dumseeentinfscapagibpsadcdstanty Wiaatdioni et ne@ulated
transm ssion systemaccording to the fourth enbodinent. In figure 4, the

t r ansmwesiorf st idne aREotdpng termhsafodBdh sentsodiirsiita onpiibebed dayet al
nodul at ed wave transm ssion device 401 which receives a frequency |ist and
t ransnittos tradiggital t oodue adeditate demploytiarkg f megieenmyceivehel 37 equency
list, a transm ssion device (hereinafter, referred to as a "repeater”) 402
whi ch recsEindisig heo feegueatyblyi shet mansmcondgd dlr amitthel 40 gihadugibdohat ed
wave transm ssion device 401 and transmits the digital nodul ated wave

enpl oyiRty sfwicgplencgninol heiheedéncy list, and a digital nodul ated wave
reception device 102 which receives the digital nodul ated wave transmtted
fromthe repdat espdlddRer Hireyeasitheidi didtalremmduteat ed svaved t s agsari s§rom
device 401, there is for exanple the above-described digital set top box.
The samhe efeeimrenoen twmerahstas4Ohesd sitdwesi ithd gipres e deh®? et ¢ heuspoe
parts of the broadcasting station and transm ssion system according to the
first emod Brdrefnsndescriptions thereof will be omtted. A main contro
unit 419 included in the digital nodul ated 40 wave transm ssion device
401 has functieomsaioi c€oedtbbguaisetan0dperforms control over the

respective constituent elements of the digital modulated wave
reception device 102, and is realized by a CPU by program
control, for example.

The display drive circuit 141 receives a video signal from
the main control unit 140 and drives the display 142 to project
video thereon.

The electric lamp wire socket 128 and the electric lamp
wire socket 130 are connected to an electric lamp wire 129 and

supplied with power therefrom.



frequency list 421 in which the frequency used for the transm ssion of the
digital nodul ated wave by the digital nodul ated wave transmitter 119 is
.deleted fromfrequencies stored in a first frequency list 420 which is
distributed fromthe broadcasting station 103, and adding the second
frequency list 421 to a video/sound signal to output the
-secondfrequency-1|ist added vi deo/sound signal, in addition to the functions
simlar to those of the main control unit 121 according to the first

enbodi ment. The repeater 402 which is connected to an electric lanp wire
socket 423 vj,a a,.power. |1 447 .conprises,. a digital dul at ed ve receiver
426, a digiﬁge|%ﬁﬂﬁ%%%ﬂ#%§k%p??%ﬁgﬁ%?geﬁtﬁE%PQaaﬁgugﬁFﬁﬂléﬁ FEBY 428, a
power circujt 429 d a main contr nit .430. .The digital ul.ated wave
receiv&Fo A %i '?%Ian%h%+5?£d8&a§50F98ﬁ§ﬁ?P9an Fﬁiﬁgﬁgoﬁ%¥?ﬁgh

capaci tor 428, .and the power_ circuit 429 are the_sane as the digital
nDduIa?e&%ﬁ%ﬁ?%%ﬁﬁQQMﬁghﬁ% l§hehaFg?t§FeﬂBSBF¥té&sﬁa$EQH§ﬂﬁﬁﬁ%?%r 119

t he coupli.n acitors 125 and 132, and the _power ci,rcuit 126 described in
the 11 Rt ot e SRR obT v ThAE naln TERREFEE 160 (A0 3%l ves. t he
vi deo/ sound si gnal and the frequencg@list fromthe digital nodul ated wave

recei v S i R& LS EhkY fFRquRNES TREHaddYt AETLdEEAT &) cHutHEsPaRGE

431. Further, the main control unit 430 creates a third S, " 41 frequency
list i REMTIEER frreqichicyet retdi Ghesethesr UEpERsHNSsRE® Sl tdeditp tase a
nodul at ed wave by the digital nodul ated wave transmtter 427 is del eted
from f FeqdERGUERGHh IRRCSBEBNRY f 7 chehey LRsEizgtiognd Jdees FHRIAYSREH
frequency list to the video/sound signal to output the third-frequency-I|ist
added vit-Gdo/[LFRTANS P . ANekee bperhaeidnsaot iske l0Pandhifss Biengkeem
transm ssi on device, repeater, and reception device according to the fourth
enbodi FBAL Wine BEIRG P Hedl. uEktkpl Y bp CRABSpamis Ayl detyr iten bal n
control unit 419 and the repeater 402, the operation of the transm ssion
syst endils tulrd adeife kefvdrn Oienpelveansniisshenospstremsascondin@t® t he
first enbodi ment, and descriptions thereof will be omtted.

allowed to use a TV frequency spectrum by a public institution,

and a program contents 106.

Distribution of the frequency list 105 by the frequency

list transmission device 104 is performed periodically, for

example every day or every month. The period may be variable.

For example, it is possible that at the beginning of use of the

system according to the present invention in a prescribed area,

the frequency list 105 is frequently distributed on a daily

basis, and after a certain period of time, the frequency list

105 is distributed every week or every month. Further, the

frequency list 105 may be distributed from the broadcasting

station 103 to each user unilaterally, or each user side, that

is, the digital modulated wave transmission device 101, may

download the frequency list 105 from the broadcasting station

103.



Here,, assupe that the digital nodulated wave can be transmitted between the
digital nodul ated wave transm ssion device 401 and the repeater 402 or
-between the repeater 402 and the digital nodul ated wave reception device
102, while the digital nodul ated wave,gannot be transmtted between the

di gital nodul ated wave transm ssion dévice 401 and the digital nodul ated
-wave reception device 102 due to considerable signal attenuation. The nmain
control unit 419 stores the frequency list transmtted fromthe digital TV
broadcasting station 103 as the first frequency list (hereinafter, referred

toas a "M ehrink 120 1 45 WLHANELORL N GOBLLALNIM b rdlS 98 RaLsy 48ch

I?Sﬂ"shi?t'hs e T Cant s Ol L 409 £ pal s B 365000 raency, L s
(hererhadEore o SEPPRETTO Tt 1 Sepeantn A ER RO (6T Sfl Ty om.
}?gn?iﬁﬁ?ﬁgfﬁﬁgﬁLéﬁe&O (;fqﬁiiﬁwerZi?ﬁfg?.5nv?_80 g%hq %ﬁ%}ﬁg ei%gﬁc ed

out put £0371 8 FREERY: PR GHo A AL DaV8E T BREnoEL B S SRl ving the

vi deo/ sound ,si gnal dt list 2 f t I t.rol it 419,.th

U 01 £ RO PR A e AT AR A T ST 455, HDABRAPeLEORECA TS Afd O
video/sound,si%nal into a digital nnﬂulated wave of_ 48ch specified by the
mai n cBAYr G SEALP YL tRgh df THRAYRRSY t heS i §Ft BE o ddl at-&d €19 the RF

switch 124. The path until the diqgital dul ated wave ,is transmtted
t hrough t he FEEERES ¢ GREmPid¥ el 2 i%r?%§C§aﬁénasSF on 163 Checis

broadcasting frequency and transmission power from the
neighboring digital TV broadcasting station, so as to specify
frequency at which another user 109 receives broadcast, whereby
the list of frequencies considered to cause no detrimental
disturbance, which list is made by deleting the specified
frequency, may be superposed on a broadcasting airwave to Dbe
distributed. In that case, the telephone subscriber line 113
is not required.

Next, operations of the transmission system, transmission
device, and reception device according to the first embodiment
will be described.

The digital TV broadcasting airwaves 144 and 145 are
emitted from the digital TV broadcasting antenna 108 of the
digital TV broadcasting 103 at the frequencies of -+ 45ch,
47ch, 49ch, 51lch,

In this broadcasting area, the frequencies corresponding
to channels 46ch, 48ch, and 50ch are considered to cause no

disturbance (receiving disturbance) detrimental to the above-



described in the first enbodi nent. The digital nodul ated wave transmtted
through the electric lanmp wire 129 is received by the digital nodul ated
-wave receiver 426 through the electric lanp wire socket 423, the power |ine
447, and the coupling capacitor 428. The main control unit 430 of the
repeater 402 makes the digital nodul at'ed wave recei ver 426 execute channel
-search and 43 detect the digital nodul ated wave transmtted fromthe

di gital nodul ated wave transm ssion device 401 to the repeater 402. Then,
when the digital nodul ated wave receiver 426 detects the digital nodul ated
wave of, 48th.whjch has been_ transmt he ,di_gi t al dul at ed_wave
IR T O R e L AR Ee R = Bt R A

"wave Hecelvér 426
d dul t he di,qgital d d t.put d d I
oo el B Rrhe e RS U MheortSuns g?gag«‘édp% fw%% R IecAeFT
430. A t he detection of the digifal rmduhé g W resc&;di cogg for
di ser i BERSS ﬁ’é:tﬁé’eegr}i’f%e%%s b s ae hEh S g e R i 4
dul at ed tted, f the d I d t t
fovi ca. 201 % G o bt o hedEsBu Eheth H‘ég‘i&?gi%éf%ﬁoﬁﬁeit%?.‘%ﬁﬁ "

transm tted fron1the di |ta| ated wave tran Vi 401 to the
repeat eV E@?%ﬂﬁf%ﬁ%qu Ghebes fgé Slaé§éb§58ﬁ 53 CE%irfbj?radio wave
by TV broadcasting. In that case, by detecting_the code t he ital

mocUl aPE8 AREHE A & ere B MRS (B LE Rt ﬁeaapgr‘ttsawhaﬁamaanw%%edm% the

digital nodul ate wave transm ssion device 401. The main control unit 430
recei vé9 fdSF ded/SotinerReyral dahaiPRBERLsE o2 thet G e M 9T st0 %, Bhd
creates the third frequency list (hereinafter, referred to as a "list 3")
432 i ntilsi &R IBOIIPERER by Rl ¥ of 2 hehEPRABNTESI S/ 16PRRE AR ihEul BRed
wave by the digital nodul ated wave transmtter 427 is deleted fromthe |ist
2. Thehl3vh&hfaitrtlarhont Lack 436 d@dsousghgddyh@nd gihes Gl gmone

vi deo/ sound signal received fromthe digital nodul ated wave receiver 426,
and ouflpmes terinat Bladeedtie dédgsbandmedyaaltedo waye dixansmiswpben at ed
wave transmtter 427. Receiving the video/sound signal and the list 3 from
t he maidevdgret rldll unit 430, the digital nodul ated wave transmtter 427

nodul ates the |ist 3-added video/sound signhal into a digital nodul ated wave
of 50ch spediHe etf Hyripetedi ireanenoly Last 480 stane doutrputlse tthelirli gi t al
nodul at ed wave to the coupling capacitor 428. The operation until the

nodul aced twanle ursit rbdbni t fedpreparation for the case where allocation

of the frequency of digital TV broadcasting is changed and thus
the frequency list is modified or the case where the frequency
list is partially modified due to the reason that another user
who uses a highly sensitive receiving antenna in a neighboring
broadcasting area suffers detrimental disturbance, the main
control unit 121 checks whether the frequency list is updated
within a previously defined period or not, and does not
transmit a digital modulated wave when updating is not
confirmed. Thereby, generation of a detrimental disturbing
radio wave 111 can be prevented.

The digital modulated wave receiver 118 selects a digital

modulated wave of a prescribed channel indicated by the main



through the electric lanp wire 129 and received by the digital nodul ated
wave reception device 102, so that sound is outputted fromthe speaker 139,
-while video is projected on the display 142 is the sane as that in the
first enbodi ment. Thus, the transm ssion path of the digital nodul ated wave
according to the fourth enbodi nent is %hown in dotted |ines 443 and 444.
-Since the digital nodul ated wave transmtted fromthe digital nodul ated
wave transm ssion device 401 and the digital nodul ated wave transmtted
fromthe repeated 402 are the same in formats and different only in the
contents of the lists added thereto, when the_digital nodul ated wave
recept FOR AL C@ ol Tant TR etve ¢h8lBRGI PAPUABEGRaMEY SRaVie 39 6TR  he
di gi tal nodul ated wave transm ssion device 401, the digital nodul ated 45
vwave r e8P & ixgC i ngyar keeidel L Rafndi §ReaRFnddive &k iivieal i fe in
the fourth enbodi nent the description has been given of the case where one
r epeat A0 LiaS §f dhletel e Pleehudbettat Ppdulapesdt avies mgtd rasipuksed to
one, and two or nore repeaters may be al so enployed. Wien a distance
bet wee N 16186 /tSoashri Sid ol dle?i lee 40a3inangonksotesapti dR ldeviernoée s | arger,
it is effective to enploy two or nore repeaters. As described above,
accor dif§§ Wencdye tirsnsig ssiRMrRYSE@nPNnt EAAsALgditen devivde U3l waeeepti on
device 102, and repeater 402 of the fourth enbodi nent, the repeater 402 is
enpl oybe, tgensmutt tadn tWhendidktel stadgdabetwsenet e ceriaresmi sl onl slevi ce
401 and the reception device 102 is not within the direct reach of the
di gi t abuippdirisattée ianeequarmey dl st atonbdel maed wawné rolomrtihe t3lansni ssi on
devi ce 401 can be received by the repeater 402 and further transmtted as a
di gi tal noddhat edivaveorofral flimient2ir eqoenvygs ther shylacgadwidigsagnal
transm ssi on system whi ch enabl es extension of the transm ssion distance,
i n addiftrioon the thaissate efdetitad vaeecefteefvelr fIAS .f i MBterenddodi ment .
While, in the transm ssion systemaccording to the fourth enbodi nent, the
el ect r ivé.dleans onirrce ssigpieel 1o mdcchdeéteodi ghtali nsndulcatiec waves tusgs) ssi on
device 401 is connected and the electric lanp wire socket to which the
di gi t akthepduldaics'd ovane Jismepl | D devbeeed02ni sheohaeet ed srayr dxn st ant
from each

120. On the other hand, when the video/sound signal is

transmitted to the digital modulated wave reception device 102
without being recorded on the instruction of the user, the
video/sound signal received from the digital modulated wave
receiver 118 is outputted to the digital modulated wave
transmitter 119. When there is an instruction from the user
that a prescribed video/sound signal recorded in the hard disk
recorder 120 is reproduced, the main control unit 121 extracts
the video/sound signal from the hard disk recorder 120 and
outputs it to the digital modulated wave transmitter 119.

When outputting the video/sound signal to the digital
modulated wave transmitter 119, the main control unit 121
selects a channel from the frequencies stored in the frequency

list 122 of the main control unit 121, and instructs the



other, it is favorable that the electric lanp wire socket to r 46 which
the digital nodul ated wave transm ssion device 401 is connected and the
.electric lanp wire socket to which the repeater 402 is connected are

adj acent in the same building such as house and an office, and further it
is favorable that the electric [anp mﬂ?e socket to which the repeater 402
-i's connected and the electric lanp wire socket to which the digital
nodul at ed wave reception device 102 is connected are al so adj acent
simlarly. APPLICABILITY IN I NDUSTRY As descri bed above, a transm ssion

vove TP StgR anoatEart e e R RE otif e trRelid i o waves. - and
|2 U SRR PSS! O TREETAMED, 5 CRTEILIRELOL B Set
digital ,TV. . 4 AILMS 1. A transm ssion systemconprising: a
transn%ggpoﬁsd8§§8§Eﬁgr receiving a |list of frequencies that are judged to
be unlikely_to caus tual l.y detrinental distur ce between thensel ves
and the ot haRSuE3E3 o LA htATD TRESAITY B Badeact ‘Rreditnoy
spect Um0y /3Rl LG d S A 9 ARG EEADSELYLENE, 2,ghgt A Jrodul ated vave
video/sound signal on 48ch from the main control unit 121, and
then it modulates the video/sound signal into a digital
modulated wave of 48ch and outputs the digital modulated wave
to the RF switch 124.

When the RF switch 124 is connected to the coupling
capacitor 125 side as shown in figure 1, the digital modulated
wave outputted from the digital modulated wave transmitter 119
is transmitted to the electric lamp wire 129 through the
coupling capacitor 125, the power line 127, and the electric
lamp wire socket 128, and sent to the digital modulated wave
reception device 102 through the electric lamp wire socket 130
and the power line 131. 1In this way, transmission of the
digital modulated wave 1s performed by employing frequency in
the frequency list 122, thereby preventing transmitting
disturbance due to a detrimental disturbing radio wave 110 by
strong TV broadcasting.

The digital modulated wave inputted to the digital
modulated wave reception device 102 is received by the digital

modulated wave receiver 137 through the coupling capacitor 132

and the RF switch 133.



frequency in the frequency list; and a reception device for receiving the
digital nodul ated wave transmitted fromthe transm ssion device. 2. The
.transm ssion systemas defined in Claim1l, wherein the transm ssion device
does not transmt the digital nodul at wave when the frequency list is not
updated within a previously defined pé&riod. 3. The transm ssion system as
-defined in aiml1, wherein the transm ssion device transmts the digital
nodul at ed wave through an electric lanp wire, and the reception device
receives the digital nodul ated wave transmtted through the electric |anp

ire. 4. The, t I SSi fined in d,aimil, wh '
¥Mr ;ﬁs m SSi oﬁhag{%gig ?:l%lé?%grﬁ%%/ E}Iﬁ'?ea]tsﬂ Cg%ilala]{]ee?m%ﬂ? a?glg %% mto%lrrug‘lt?gﬂetc{] ﬁwea\é? r
via radi o waves nd the rec tioq_devic rec§i¥$§ﬁthe dul at ed
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defined in Claimi1, erein the transmnssjon ' ' di gi
modul aiegulated wavewgnputteé]to é%é”gfgﬁ%gldﬁgaﬁfakg%n%g%%sggg%f@éﬂtal

137. Further, at the detection of the digital modulated wave,
a prescribed code for discriminating an extraneous radio wave
may be added to the digital modulated wave transmitted from the
digital modulated wave transmission device 101 in order to
discriminate between the digital modulated wave transmitted
from the digital modulated wave transmission device 101 to the
digital modulated wave reception device 102 and an extraneous
radio wave such as the disturbing radio wave 110 by TV
broadcasting. In that case, by detecting the code, the digital
modulated wave receiver 137 can detect the digital modulated
wave from the digital modulate wave transmission device 101.

Then, when detecting the digital modulated wave of 48ch,
the digital modulated wave receiver 137 demodulates the digital
modulated wave and outputs a video/sound signal to the main
control unit 140. Thus, the transmission path of the digital
modulated wave according to the first embodiment is shown in a
dotted line 143.

Of the video/sound signal received from the digital
modulated wave receiver 137, the main control unit 140 outputs
a sound signal to the speaker drive circuit 138, while it
outputs a video signal to the display drive circuit 141. Then,

sound is outputted from the speaker 139 and video is projected



wave with source information as information on the digital nodul ated wave
added thereto, and the reception device includes a display for projecting
-video, receives the digital nodul ated wave to which the source information
i s added, and projects video on the digsplay on the basis of the source
information. 6. The transnission systémas defined in laim1 including a
-plurality of the reception devices. 7. The transm ssion system as defi ned
in Cdaiml further including a repeater for receiving the digital nodul ated
wave transmtted fromthe transm ssion device and transmtting the digital

nodul ag ed_wave,. frequency included in the frequency list, which is
differéﬁttﬁ%o%??ﬁgj??gﬁﬁghcy of the received digital nodul ated wave,

wher ei h ' devi ' di gi tal dul d f h
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turned to the RF output terminal 117 side, and the RF switch
133 of the digital modulated wave reception device 102 is
turned to the RF input terminal 134 side, so that the RF output
terminal 117 and the RF input terminal 134 are connected by a
coaxial cable, whereby it is also possible to perform
transmission of the digital modulated wave employing a backup
transmission path.

Further, while in the first embodiment the digital
modulated wave transmitted by the digital modulated wave
transmission device 101 is received by a single digital
modulated wave reception device 102, the digital modulated wave
transmitted by the digital modulated wave transmission device
101 may be received by plural digital modulated wave reception
devices.

Further, it is also possible that the digital modulated
wave reception device has no display and records the
video/sound signal in a recording medium such as a DVD-RAM.

As described above, according to the transmission system,
transmission device 101, and reception device 102 of the first
embodiment, the digital modulated wave is transmitted through

the electric lamp wire 129 without using a coaxial cable,



sanme puildjing. 49 10. A transm ssion device for receiving a |ist of
frequencies that are judged to be unlikely to cause nutually detri nental

-di sturbance between thensel ves and the other users who are allowed to use a
TV broadcast frequency spectrum by a g%blic institution, and transmtting a
di gital nodul ated wave using frequency® n the frequency list. 11. The
ttransm ssion device as defined in Caim210 conprising: a reception neans
for receiving a digital nodul ated wave from a broadcasting station and
denodul ati ng the digital nodul ated wave into a video/sound signal; a

L anoT g a,TEs i T Lipa e vy dpokonund sl T g e gtel
means for outputting.the video/sound signal fromthe.reception ans to the
{1 ansnf 88PGR g i TGOt G ITTRAITR €7 anSMPESFEn Miing &6 That 1§ 1o
12 ThEhERan R E e AR kR WA PR EPATAL0S M ei n the o gi tal
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included in the list of frequencies that are judged to be
unlikely to cause mutually detrimental disturbance between
themselves and the other users who are allowed to use a TV
broadcast airwave spectrum by a public institution, whereby the
digital modulated wave can be transmitted without generating
the disturbing radio wave 111 detrimental to other users nor
suffering detrimental disturbance (transmitting disturbance) by
strong TV radio wave, and favorable transmission of the
video/sound signal without noise and picture quality
deterioration can be realized even with a weak radio wave
unless it is under the transmission lower limit, without having
an effect detrimental to the other users. Therefore, according
to the present invention, as long as there is frequency which
corresponds to a channel that is considered to cause no
disturbance detrimental to other users, the digital modulated
wave can be transmitted without using a coaxial cable.
Further, when the disturbing radio wave 111 is generated
to other user 109 by the transmission of the digital modulated

wave through the electric lamp wire 129, the broadcasting

station 103 deletes the frequency which has generated the



electric lanp wre. . a 50 14. The transm ssion device as defined in

Cl aim 10, wherein the digital nodul ated wave is transmtted through the air
-via radi o waves. 15. The transm ssion device as defined in C aim 10,
wherein the digital nodul ated wave is tyansmitted with source infornation
as information on the digital nodul ated wave added thereto. 16. The
transm ssion device as defined in Caim10, wherein a second frequency |ist
in which the frequency enpl oyed for the transm ssion of the digital

nodul ated wave is deleted fromthe frequency list is created, and the

di i tals rRdulaLed wove, 5L aper tLad LD Lhe sgeond iequanch,dd st gded

theret 0 transm ssion device as . . alm erein the
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broadogst. LASISICHIRELAN O 2 PHELLE B8LI LYo, A9 elhe rocoption
through an %U%gﬂgfi when the frequency list 122 is not updated, the
digital modulated wave transmission device 101 does not
transmit the digital modulated wave, thereby preventing the
generation of the disturbing radio wave 111.
Moreover, since transmission of the video/sound signal is
performed employing an RF signal (digital modulated wave) in a
TV broadcasting band, there is no need to provide a special
interface in the digital modulated wave reception device 102
and the RF switches 142 and 133 and the coupling capacitors 125
and 132 are added to a conventional construction and only a few
additional parts are required, thereby minimizing cost increase
and realizing a device best suited for consumers’ uses.
Furthermore, when the digital modulated wave is received
by the plural digital modulated wave reception devices 102, the
same video and sound can be received by the plural reception
devices 102, and in a case where the plural reception devices
102 are digital TVs, the same video and sound can be viewed
simultaneously by plural users, and in a case where one of the
reception devices 102 is a digital TV and the other reception

devices 102 are DVD-RAM recorders, the video and sound can be

held in the DVD-RAMs while the video and sound are being viewed.



lanmp wire |s received. 20. The reception device as defined in O aim 18,
wherei n 1 r 51 a digital nodul ated wave transmtted through the air via
-radio waves is received. 21. A reception device conprising: a reception
means for receiving a digital nodul ated wave to which source information as
information on the digital nodul ated vidve is added and denodul ati ng the
~digital nodul ated wave into a video/sound signal and the source
information; a speaker for outputting sound; a display for projecting

vi deo; and a control neans for receiving the video/sound signal and the

source informati.on fraomthe recepfion ans, a out putting the sound
signal tot é“éﬂﬁ%&@ffh%m?¥%a§%?5E%PPnggatéPBngﬂ3iﬁﬁ&béﬁﬁﬁ}%ﬁ on the
basis of the .source informatipo ang.th Xide ignal fromthe reception
means £85I THS I SB9E 40T Rt 8191 6F Lr BOBFYARG o "G (A LT St 01 vave
to which a fr ency.list is added reati a second frequenpcy, lisf |In
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del eted fromthe frequency, |ist, ang transmtting_the digital nodul ated
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sendianFevice for, sendin i st,of frequencies that are judged to be

a list,
unl i ke Yafdet MRASREHY Yet+iabhgalhai $i§Fbakcd H58URESH Qhensel ves and

the other users who are allowed to use a_TV broadcast frequency spectrum by
a considered to cause no detrimental disturbance.

While in figure 1 the digital modulated wave transmission
device 101 and the digital modulated wave reception device 102
are connected to the different electric lamp wire sockets
respectively, the both devices may be connected to the same
electric lamp wire socket. Further, it is preferable that the
electric lamp wire sockets to which the both devices are
connected are adjacent electric lamp wire sockets in the same
building such as a house and an office.

The RF input terminal 116 of the digital modulated wave
transmission device 101 may be used to receive a digital
modulated wave outputted from a satellite broadcast receiving
set top box or a cable TV set top box.

While the digital modulated wave transmission device 101
includes the hard disk recorder 120, the digital modulated wave
transmission device 101 may include a recorder which records
the video/sound signal in other kinds of recording media than
the hard disk.

(Embodiment 2)

Hereinafter, a transmission system, transmission device,



public insfitution. w, r 52 24. A transm ssion reception system

conprising: a frequency list sending device for sending a |ist of
~frequencies that are judged to be unlikely to cause nmutually detri nental

di sturbance between thensel ves and the other users who are allowed to use a

TV broadcast frequency spectrum by a gdblic institution; a transm ssion
vdevice for receiving the frequency list and transmtting a digital

nodul at ed wave using frequency in the frequency list; and a reception

device for receiving the digital nodul ated wave transmtted fromthe

devi ce for vin i omthe
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Figure 2 is a block diagram illustrating the constitutions
of a broadcasting station and the transmission system according
to the second embodiment.

In figure 2, the transmission system according to the
second embodiment comprises a digital modulated wave
transmission device 201 which receives a frequency list and
transmits a digital modulated wave employing frequency in the
frequency list, and a digital modulated wave reception device
202 which receives the digital modulated wave transmitted from
the digital modulated wave transmission device 201. Here, as
the digital modulated wave transmission device 201, there is
for example the above-described digital set top box. As the
digital modulated wave reception device 202, there is for
example the above-described digital TV.

The digital modulated wave transmission device 201
includes a transmitting antenna 225 instead of the coupling
capacitor 125 according to the first embodiment. Further, the
digital modulated wave reception device 202 includes a
receiving antenna 232 instead of the coupling capacitor 132

according to the first embodiment. The same reference numerals
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and the RF switch 133. Thus, the transmission path of the

digital modulated wave according to the second embodiment is

shown in a dotted line 243.

Further, under extremely undesirable environment for

transmission through the transmitting antenna 225 and the

receiving antenna 232, the RF switch 124 of the digital

modulated wave transmission device 201 is turned to the RF

output terminal 117 side, and the RF switch 133 of the digital

modulated wave reception device 202 is turned to the RF input

terminal 134 side, so that the RF output terminal 117 and the

RF input terminal 134 are connected by a coaxial cable, whereby,
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modulated wave employing a backup transmission path.

As described above, according to the transmission system,
transmission device 201, and reception device 202 of the second
embodiment, the digital modulated wave is transmitted as a
radio wave from the transmitting antenna 225 to the receiving
antenna 232 without using a coaxial cable, thereby achieving
the same effect as the effect of the first embodiment.

Further, it is preferable that the digital modulated wave
transmission device 201 and the digital modulated wave
reception device 202 are used at adjacent positions in the same
building such as a house and an office.

(Embodiment 3)

Hereinafter, a transmission system, a transmission device,
and a reception device according to a third embodiment of the
present invention will be described with reference to the
drawing. The transmission system according to the third
embodiment comprises the transmission device which transmits a
digital modulated wave with its source information added
thereto, and the reception device which receives the digital
modulated wave to which the source information is added and
displays video according to the source information.

Figure 3 is a block diagram illustrating the constitutions
of a broadcasting station and the transmission system according

to the third embodiment.
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transmission ‘device 301 which receives a frequency list and

transmits a digital modulated wave employing frequency in the
frequency list, and a digital modulated wave reception device
302 which receives the digital modulated wave transmitted from
the digital modulated wave transmission device 301. Here, as
the digital modulated wave transmission device 301, there 1is
for example the above-described digital set top box. As the
digital modulated wave reception device 302, there is for
example the above-described digital TV. The same reference
numerals as those shown in figure 1 denote the same parts of
the broadcasting station and transmission system according to
the first embodiment, and descriptions thereof will be omitted.

A main control unit 314 included in the digital modulated
wave transmission device 301 has functions of creating source
information 316 relating to a channel of a received radio wave
and outputting the source information 316, too, in addition to
the same function as the function of the main control unit 121
according to the first embodiment.

Further, a main control unit 331 included in the digital
modulated wave reception device 302 has functions of storing
the source information received from the digital modulated wave
transmission device 301 as source information 332 and

displaying a display channel on the display 142 on the basis of
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the source information 332, in addition to the same function as
the function of the main control unit 140 according to the
first embodiment.

Next, operations of the transmission system, transmission
device, and reception device according to the third embodiment
will be described. Except for the parts involving the main
control units 314 and 331, the operation of the transmission
system is the same as that of the transmission system according
to the first embodiment, and descriptions thereof will be
omitted.

A broadcasting airwave 304 is emitted from the digital TV
broadcasting station 103 on 30ch, and the digital modulated
wave transmission device 301 receives the airwave through the
receiving antenna 112.

The main control unit 314 creates information that the
channel on which broadcast is received is 30ch and stores the
information in the main control unit 314 as the source
information 316. Then, when receiving a video/sound signal
from the digital modulated wave receiver 118 and outputting the
video/sound signal to the digital modulated wave transmitter
119, the main control unit 314 adds the source information 316
to the video/sound signal and outputs it to the digital
modulated wave transmitter 119.

Receiving the video/sound signal and the source

information from the main control unit 314, the digital
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modulated wave of transmission frequency specified by the main
control unit 314, such as 48ch, and outputs the digital
modulated wave to the RF switch 124.

The path for transmitting the digital modulated wave to
the digital modulated wave receiver 137 of the digital
modulated wave reception device 302 is the same as that
described in the first embodiment.

When the digital modulated wave receiver 137 receives the
digital modulated wave, the digital modulated wave receiver 137
demodulates the digital modulated wave and outputs the
video/sound signal to which the source information is édded to
the main control unit 331.

The main control unit 331 receives the video/sound signal
to which the source information is added, separates the source
information, and stores it. Then, the main control unit 331
controls the speaker drive circuit 138 and the display drive
circuit 141 so that sound is outputted from the speaker 139 and
video is projected on the display 142, like the main control
unit 140 according to the first embodiment.

Further, the main control unit 331 creates an OSD (On
Screen Display) signal on the basis of the source information
332, outputs the 0OSD signal to the display drive circuit 141,

and displays a channel on the display 142 on the basis of the
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tour /- #18%%;0W faeo recorded in the hard disk recorder 120 of the
digital modulated wave transmission device 301 is transmitted,
for example, that the video is a recorded video, a recording
channel, or a recording time are employed as the source
information, so that those information can be displayed on the
display 142 of the digital modulated wave reception device 302.
As described above, according to the transmission system,
transmission device 301, and reception device 302 of the third
embodiment, the transmission device 301 adds the source
information which is information on the digital modulated wave
to be transmitted to the digital modulated wave and transmits
the source-information-added digital modulated wave, and the
reception device 302 displays a channel or the like on the
display 142 according to the source information when receiving
the digital modulated wave to which the source information is
added, whereby a channel (this time, 30ch) on which the video
is actually broadcasted can be displayed on the display 142
despite the fact that transmission from the transmission device
301 to the reception device 302 is performed at difference
frequency (this time, 48ch), in addition to the same effect as
the effect of the first embodiment. Therefore, a user can view
video and sound as i1f the digital modulated wave reception

device 302 receives broadcast of the channel displayed on the
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Further, even when the user loocking at the display 142
operates the digital modulated wave transmission device 301 to
change the reception channel, the source information is
automatically modified, and thus the channel displayed on the
display 142 can be also modified automatically.

As described above, the transmission system according to
the third embodiment can be provided as a transmission system
which enables a user to operate the same easily.

While in figure 3 the digital modulated wave transmission
device 301 and the digital modulated wave reception device 302
are connected to the different electric lamp wire sockets,
respectively, the both devices may be connected to the same
electric lamp wire socket. Further, it is preferable that the
electric lamp wire sockets to which the bofh devices are
connected are adjacent electric lamp wire sockets in the same
building such as a house and an office.

Further, while in the third embodiment the description has
been given of the case where the source information is added to
the digital modulated wave, the transmission device according
to the present invention may superpose a control signal for the
reception device on the digital modulated wave and transmit the
control-signal-superposed digital modulated wave.

(Embodiment 4)

Hereinafter, a transmission system, a transmission device,
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and a reception device according to a fourth embodiment of the
present invention will be described with reference to the
drawing. The transmission system according to the fourth
embodiment can extend a distance for which a digital modulated
wave is transmitted.

Figure 4 is a block diagram illustrating the constitutions
of a broadcasting station and the transmission system according
to the fourth embodiment.

In figure 4, the transmission system according to the
fourth embodiment comprises a digital modulated wave
transmission device 401 which receives a frequency list and
transmits a digital modulated wave employing frequency in the
frequency list, a transmission device (hereinafter, referred to
as a “repeater”) 402 which receives the frequency list
transmitted from the digital modulated wave transmission device
401 and transmits the digital modulated wave employing
frequency in the frequency list, and a digital modulated wave
reception device 102 which receives the digital modulated wave
transmitted from the repeater 402. Here, as the digital
modulated wave transmission device 401, there is for example
the above-described digital set top box. The same reference
numerals as those shown in figure 1 denote the same parts of
the broadcasting station and transmission system according to
the first embodiment, and descriptions thereof will be omitted.

A main control unit 419 included in the digital modulated
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frequency list 421 in which the frequency used for the
transmission of the digital modulated wave by the digital
modulated wave transmitter 119 is deleted from frequencies
stored in a first frequency list 420 which is distributed from
the broadcasting station 103, and adding the second frequency
list 421 to a video/sound signal to output the second-
frequency-list added video/sound signal, in addition to the
functions similar to those of the main control unit 121
according to the first embodiment.

The repeater 402 which is connected to an electric lamp
wire socket 423 via a power line 447 comprises a digital
modulated wave receiver 426, a digital modulated wave
transmitter 427, a coupling capacitor 428, a power circuit 429,
and a main control unit 430.

The digital modulated wave receiver 426, the digital
modulated wave transmitter 427, the coupling capacitor 428, and
the power circuit 429 are the same as the digital modulated
wave receiver 118, the digital modulated wave transmitter 119,
the coupling capacitors 125 and 132, and the power circuit 126
described in the first embodiment, respectively.

The main control unit 430 receives the video/sound signal
and the frequency list from the digital modulated wave receiver
426 and stores the frequency list as the second frequency list

431. Further, the main control unit 430 creates a third
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of the digital modulated wave by the digital modulated wave
transmitter 427 is deleted from frequencies in the second
frequency list 431, and adds the third frequency list to the
video/sound signal to output the third-frequency-list added
video/sound signal.

Next, operations of the transmission system, transmission
device, repeater, and reception device according to the fourth
embodiment will be described. Except for the parts involving
the main control unit 419 and the repeater 402, the operation
of the transmission system is the same as that of the
transmission system according to the first embodiment, and
descriptions thereof will be omitted.

Here, assume that the digital modulated wave can be
transmitted between the digital modulated wave transmission
device 401 and the repeater 402 or between the repeater 402 and
the digital modulated wave reception device 102, while the
digital modulated wave cannot be transmitted between the
digital modulated wave transmission device 401 and the digital
modulated wave reception device 102 due to considerable signal
attenuation.

The main control unit 419 stores the frequency list
transmitted from the digital TV broadcasting station 103 as the
first frequency list (hereinafter, referred to as a “list 1”)

420.
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When the main control unit 419 selects 48ch from the list
1 as frequency at which the digital modulated wave is
transmitted, the main control unit 419 creates the second
frequency list (hereinafter, referred to as a “list 27”) 421 in
which 48ch is deleted from the list 1. Then, the list 2 is
added to a video/sound signal received from the digital
modulated wave receiver 118 or a video/sound signal extracted
from the hard disk recorder 120, and the list 2-added
video/sound signal is outputted to the digital modulated wave
transmitter 119.

Receiving the video/sound signal and the list 2 from the
main control unit 419, the digital modulated wave transmitter
119 modulates the list 2-added video/sound signal into a
digital modulated wave of 48ch specified by the main control
unit 419, and outputs the digital modulated wave to the RF
switch 124.

The path until the digital modulated wave is transmitted
through the electric lamp wire 129 is the same as that
described in the first embodiment.

The digital modulated wave transmitted through the
electric lamp wire 129 is received by the digital modulated
wave receiver 426 through the electric lamp wire socket 423,
the power line 447, and the coupling capacitor 428.

The main control unit 430 of the repeater 402 makes the

digital modulated wave receiver 426 execute channel search and
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detect the digital modulated wave transmitted from the digital
modulated wave transmission device 401 to the repeater 402.
Then, when the digital modulated wave receiver 426 detects the
digital modulated wave of 48ch which has been transmitted from
the digital modulated wave transmission device 401, the digital
modulated wave receiver 426 demodulates the digital modulated
wave, and outputs a video/sound signal and the list 2 added to
the video/sound signal to the main control unit 430.

At the detection of the digital modulated wave, a
prescribed code for discriminating the extraneous radio wave
may be added to the digital modulated wave transmitted from the
digital modulated wave transmission device 401 in order to
discriminate between the digital modulated wave transmitted
from the digital modulated wave transmission device 401 to the
repeater 402 and an extraneous radio wave such as a disturbing
radio wave by TV broadcasting. In that case, by detecting the
code, the digital modulated wave receiver 426 can detect the
digital modulated wave from the digital modulate wave
transmission device 401.

The main control unit 430 receives the video/sound signal
and the list 2, stores the list 2, and creates the third
frequency list (hereinafter, referred to as a “list 3”) 432 in
which 50ch employed for the transmission of the digital
modulated wave by the digital modulated wave transmitter 427 is

deleted from the list 2. Then, the main control unit 430 adds
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the list 3 to the video/sound signal received from the digital
modulated wave receiver 426, and outputs the list 3-added
video/sound signal to the digital modulated wave transmitter
427,

Receiving the video/sound signal and the list 3 from the
main control unit 430, the digital modulated wave transmitter
427 modulates the list 3-added video/sound signal into a
digital modulated wave of 50ch specified by the main control
unit 430, and outputs the digital modulated wave to the
coupling capacitor 428.

The operation until the modulated wave is transmitted
through the electric lamp wire 129 and received by the digital
modulated wave reception device 102, so that sound is outputted
from the speaker 139, while video is projected on the display
142 is the same as that in the first embodiment.

Thus, the transmission path of the digital modulated wave
according to the fourth embodiment is shown in dotted lines 443
and 444.

Since the digital modulated wave transmitted from the
digital modulated wave transmission device 401 and the digital
modulated wave transmitted from the repeated 402 are the same
in formats and different only in the contents of the lists
added thereto, when the digital modulated wave reception device
102 can receive the digital modulated wave from the digital

modulated wave transmission device 401, the digital modulated
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wave reception device 102 may receive that digital modulated
wave.

While in the fourth embodiment the description has been
given of the case where one repeater 402 is provided, the
number of the repeater is not restricted to one, and two or
more repeaters may be also employed. When a distance between
the transmission device 401 and the reception device 102 is
larger, it is effective to employ two or more repeaters.

As described above, according to the transmission system,
transmission device 401, reception device 102, and repeater 402
of the fourth embodiment, the repeater 402 is employed, so that
even when the distance between the transmission device 401 and
the reception device 102 is not within the direct reach of the
digital modulated wave, the digital modulated wave from the
transmission device 401 can be received by the repeater 402 and
further transmitted as a digital modulated wave of different
frequency, thereby realizing a transmission system which
enables extension of the transmission distance, in addition to
the same effect as the effect of the first embodiment.

While, in the transmission system according to the fourth
embodiment, the electric lamp wire socket to which the digital
modulated wave transmission device 401 is connected and the
electric lamp wire socket to which the digital modulated wave
reception device 102 is connected may be distant from each

other, it is favorable that the electric lamp wire socket to
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which the digital modulated wave transmission device 401 is
connected and the electric lamp wire socket to which the
repeater 402 is connected are adjacent in the same building
such as a house and an office, and further it is favorable that
the electric lamp wire socket to which the repeater 402 is
connected and the electric lamp wire socket to which the
digital modulated wave reception device 102 is connected are

also adjacent similarly.

APPLICABILITY IN INDUSTRY

As described above, a transmission system according to the
present invention transmits a digital modulated wave through an
electric lamp wire or through the air via radio waves, and is
suited as a transmission system which is constituted by a
digital set top box such as a digital video camcorder and a hard

disk recorder, and a digital TV.
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1. A transmission system comprising:

a transmission device for receiving a list of frequencies
that are judged to be unlikely to cause mutually detrimental
disturbance between themselves and the other users who are
allowed to use a TV broadcast frequency spectrum by a public
institution, and transmitting a digital modulated wave using
frequency in the frequency list; and

a reception device for receiving the digital modulated
wave transmitted from the transmission device.

2. The transmission system as defined in Claim 1, wherein
the transmission device does not transmit the digital
modulated wave when the frequency list is not updated within a

previously defined period.

3. The transmission system as defined in Claim 1, wherein
the transmission device transmits the digital modulated

wave through an electric lamp wire, and

the reception device receives the digital modulated wave
transmitted through the electric lamp wire.

4, The transmission system as defined in Claim 1, wherein
the transmission device transmits the digital modulated
wave through the air via radio waves, and

the reception device receives the digital modulated wave

transmitted through the air.
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5. The transmission system as defined in Claim 1, wherein
the transmission device transmits the digital modulated
wave with source information as information on the digital
modulated wave added thereto, and
the reception device includes a display for projecting
video, receives the digital modulated wave to which the source
information is added, and projects video on the display on the
basis of the source information.
6. The transmission system as defined in Claim 1 including
a plurality of the reception devices.
7. The transmission system as defined in Claim 1 further
including
a repeater for receiving the digital modulated wave
transmitted from the transmission device and transmitting the
digital modulated wave at frequency included in the frequency
list, which is different from the frequency of the received
digital modulated wave, wherein
thé reception device receives the digital modulated wave
from the repeater, instead of the digital modulated wave from
the transmission device.
8. The transmission system as defined in Claim 7 including
a plurality of the repeaters.
9. The transmission system as defined in Claim 1, wherein
the transmission device and the reception device perform

transmission and reception of the digital modulated wave in the
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same building.

10. A transmission device for receiving a list of frequencies
that are judged to be unlikely to cause mutually detrimental
disturbance between themselves and the other users who are
allowed to use a TV broadcast frequency spectrum by a public
institution, and transmitting a digital modulated wave using
frequency in the frequency list.

11. The transmission device as defined in Claim 10 comprising:

a reception means for receiving a digital modulated wave
from a broadcasting station and demodulating the digital
modulated wave into a video/sound signal;

a transmission means for modulating the video/sound signal
into a digital modulated wave and transmitting the digital
modulated wave; and

a control means for outputting the video/sound signal from
the reception means to the transmission means and controlling
the transmission means so that it transmits the video/sound
signal at the frequency in the frequency list.

12. The transmission device as defined in Claim 10, wherein
the digital modulated wave is not transmitted when the

frequency list is not updated within a previously defined

period.

13. The transmission device as defined in Claim 10, wherein
the digital modulated wave is transmitted through an

electric lamp wire.
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15. The transmission device as defined in Claim 10, wherein
the digital modulated wave is transmitted with source
information as information on the digital modulated wave added

thereto.
16. The transmission device as defined in Claim 10, wherein

a second frequency list in which the frequency employed
for the transmission of the digital modulated wave is deleted
from the frequency list is created, and the digital modulated
wave is transmitted with the second frequency list added
thereto.
17. The transmission device as defined in Claim 10, wherein

the digital modulated wave is transmitted to devices in
the same building.
18. A reception device for receiving a digital modulated wave
transmitted at frequency that is judged to be unlikely to cause
mutually detrimental disturbance between itself and the other
users who are allowed to use a TV broadcast frequency spectrum
by a public institution.
19. The reception device as defined in Claim 18, wherein

a digital modulated wave transmitted through an electric
lamp wire 1is received.

20. The reception device as defined in Claim 18, wherein
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a digital modulated wave transmitted through the air via
radio waves is received.

21. A reception device comprising:

a reception means for receiving a digital modulated wave
to which source information as information on the digital
modulated wave is added and demodulating the digital modulated
wave into a video/sound signal and the source information;

a speaker for outputting sound;

a display for projecting video; and

a control means for receiving the video/sound signal and
the source information from the reception means, and outputting
the sound signal to the speaker, while outputting a signal
indicating video on the basis of the source information and the
video signal from the reception means to the display.

22. A repeater for receiving a digital modulated wave to which
a frequency list is added, creating a second frequency list in
which frequency used for transmission of the digital modulated
wave 1s deleted from the frequency list, and transmitting the
digital modulated wave with the second frequency list added
thereto.

23. A frequency list sending device for sending a list of
frequencies that are judged to be unlikely to cause mutually
detrimental disturbance between themselves and the other users
who are allowed to use a TV broadcast frequency spectrum by a

public institution.




24. A transmission reception system comprising:

a frequency list sending device for sending a list of
frequencies that are judged to be unlikely to cause mutually
detrimental disturbance between themselves and the other users
who are allowed to use a TV broadcast frequency spectrum by a
public institution;

a transmission device for receiving the frequency list and
transmitting a digital modulated wave using frequency in the
frequency list; and

a reception device for receiving the digital modulated
wave transmitted from the transmission device, wherein

the transmission device does not transmit the digital
modulated wave when the frequency list is not updated within a

previously determined period.



