;e3e D 6T 1 DESCRIPTION 2 3 MAY 2003 TRANSM SSI ON DEVI CE, RECEPTI ON

- DEVI CEN REPEATER, FREQUENCY LI ST SENDI NG DEVI CE, TRANSM SSI ON SYST\ MAD 2003
TRANSM SSI ON RECEPTI ON SYSTEM TECHNI CAL FI ELD The present invention rel ates
to a transm ssion device, a reception device, a repeater, a transm ssion
'system and a transn155|on reception system which transnlt or receive

digital nDdu AMER or a frequency list sending dev ds a
frequency | i :.':A <|| tl;:zinw» D ART Conventionally, a digi taI M@[‘der
and a hard dIS (hereinafter, referred to as a "di Gk top
box") which can H@W@lve and record a _digital nodul ated wave, or a digital
TV whi ch can receive the digital nnaﬁﬁﬁgéBTﬂ@We has been realized. Figure 5
is a block diagramillustrating the constitutions of the digital 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 receiving
ant enna TRBNSHISSFONaIDEVILE at RECRATEONr BEYACEY e REFERATER ,c FREQPENCY aLIST
digital nodul ated wave to a digital TV 502, a hard ~. " 2 3 MAY ZUW03
di sk recﬁEﬂEENBl@EWiOEyrTRkNﬁMbSSnﬁNtSE$TEMan6N@ makNSMﬁSSiQN BEGERBION
is connected to an electric lanp wire socket 512. On the other hand, the
digital TV 502 conprises a power circ@lYSTM which is connected to an
electric lanp wire socket 513, a digital nodul ated wave receiver 520 which
is connected with the digital nodul ated wave transmtter 515 by a coaxi al
cabl e 509 and receives a digital nodul ated wave, a speaker drive circuit
521, a SFTE@RRICAR2FI&ZLDAI n control unit 523, a display drive circuit 524,
a?d a display 525.
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



The digital set top box 501 and the digital TV 502 are supplied wth, pov
by the el ectric lanmp wire 510. A digital TV broadcasting station%%bdﬂﬁhgﬁh3
program contents transm ssi on device 505 which transmts program contents
froma broadcasting antenna 503 that is connected with the broadcasting
'station 504 by a transmission cable 507.21n the so-constituted digital set
top box 501, a digital TV broadcasting airwave 506 transmtted fromthe
digital TV broadcasting station 504 is received by the digital nodul ated
wave receiver 514 through the receiving antenna 508, and the received
digital nmpdul ated wave i s recorded/reproduced,in_the hard di sk recorder 516
as wel | @5€r ZREATEEE Sﬁé'tf?el?ﬁjd?t%?gﬁ"?/o 087hy hpr oy & MOV i thFcuit
nodul at ed_wave ;transm tter 515, The transmtt{ed_digital nodul ated wave is
sent to PhE UPGCLaRSTEORBRERRRD U FReStRERFAF £8BPevWEES Sddvetil by t he
di gital nodul ated wave receiver 520, anpd transmtted through _ ,~ , . 3
2 3 MAY 2003 PRetdesoithprdhand ci e 413dhat 0TV haldi SPMRyrisss awe¥edi deo
is projected, as well as transmtted through the speaker drive circuit 521
to the spbikREAt5239 Whdch dsumPnRedteputeean ¢18Ctra Cndidr HiT®| s@aket
523. Thus, the transm ssion path of the digital nodul ated wave between the
convent i ®hdl @i gigatademodsyd aied Seavengedevenl 529 sbichs ishsanneched
dotted line 511. As described above, since a radio frequency (RF) signal is
out put t edithofrhehdigdtalomdsind aired wave VORsvitherTY1lb5edni \rercadwdayh t he
coaxial cable with no need to provide a special interface in the TV

recepti onadaei 682 ahds receliots 2 raigd tal ymodetatsbdawalviel, e a tspaadtkice
WLring bet ween vi deo devices, so that the devices are easily installed or
changed dnipesciirondt BR1,s acapalkeed2atathaeiRFcontpotll fundrh t383 sed top
box to the TV receiver is perfornmed through the electric lanp wire or

t hr ough dhepday diraveadicowieH2Parandud adigplamend2an RF signal in a TV
broadcasting band is enpl oyed for the RF output, there is no need to
provi de a spefThel dRgisadnaletr dog VX i 501 hendVthecdigétads T¥He Y bk above,
t hereby realizing RF signal transm ssion through the electric lanp wire or
t hr ough $tepaiedvivathagoweralgs thd lreldet miai hampcwstrei Adi0ease. However,
when the RF signal in the TV broadcasting band is intentionally outputted
to the el ectrAcdigipali ¥ broamiddsting 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 traﬂsmitter 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



t he air‘via’r.adio waves; there is the possibility that a disturbi 293;[?&%003
wave t& TV DBroadcast is generated and ot her 2 3 MAY 2003 4 usefs
subjected to jamm ng. Further, it is indispensable to overcone restrictions
from Japan's Radi o Law prescribing "when_jamrmng is caused due to an RF
signal outputted to an electric |anp wir® or emtted in the air via radio
waves, the output or em ssion of the RF signal nust be stopped”, or rules

of the FCC (Federal Communi cations Comm ssion) of the United States. The
present invention is made to solve the above-nenti oned probl ens and has for

its object tq.provide a_transnm ssjio evic a . recepti device, a |,

tr anom ShBndiFETEN CrRYen G hin 07 brt? oEBB: FORPLPY: GRS AP aFifedl i ze
good transm ssion of a digital nodul ated wave with little picture quality
det eri or’a¥ i BROARELRGIs@s Sﬁ?e# &% Rttt et ShranghuthienFReakor vAtévVaue
to the transm ssion of the digital nodul ated wave, can pronptly stop .
gener at i DhreRithe2di SeutBien SRRk Or wed4r i Yhere arsngr Bisn@uwantdefwevia
generated, realize the transmssion with a few additional parts, and are
easi |y opeeabadn roptred WHE RredentThwgenthentrasspdesion @ftdetofothe
provide a repeater which can extend a transm ssion distance of the digital
nmodul at @i ghval moAvpated: mavn debiveemyvehei eanKgstionalt dighjtak ot top
provi de a frequency |i st sendingsdevice enpl oyed in the transm ssion

devi ce, kow PPAn3ndsfilgd tals TS Ghdi 9 hehevanshi asrel tededgmicord st em
which sends a list of ~1.' 2 ~ MAY 2003 5 frequencies that are judged to
be unlikely t®scdaseribedaldbpvtot ridner ad dadiar bapguepetwWwe®T )t skgrdess
apd the other users who are allowed to use a TV broadcast frequency
sgect r urewypat padl fxomnthiet wetort: omIBBL CBURE ©F FHECRNVENTHhEN TAL crecié hyero
Caim1l of the present invention, there is
through the coaxial cable with no need to provide a special
interface in the TV reception device, this method is regularly
used.

Meanwhile, to reduce wiring between video devices, so that
the devices are easily 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



provi ded a transm ssion system conprising: a transm ssion device widi $MAY 2003
Teceivés a I'il'st of frequencies that are judged to be unlikely to cause

nmut ual |y detrinmental disturbance between thensel ves and the other users who
are allowed to use a TV broadcast frequency spectrumby a public
institution, and transmits a digital noddlated wave using frequency in the
frequency lists and a reception device which receives the digital nodul ated
wave transmtted fromthe transm ssion device. 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 nutually detrinental

di st ur bahE@rBefhle TR d/ls0 ahBhRI ot her users who are allowed to use a
TV broadcast frequency spectrumby a public institution, thereby,
transmtting FHELAEEt At nigtindbePoRsebhet ROUPVEEFONE: iNef i st emBi Agom
radi o wave detrinental to other users nor suffering detrinental

t ransni t 7apgndssRadigndavhprasongoing r Sdhenwdasmdngt ie |dasedcdwe dtagano
Claim 2 of the present invention, in the ,, S 2~ M ~f ~~03 transm ssion
syst em aBFdefigned oumtouditad ta hantebeshrisi dampewviice doeemidtted abgnthet he
di gital nodul ated wave when the frequency list is not updated within a

pr evi ousayrdefieneddper wadre sAcchreli ogtpott he emiestiioonofa thiegiRRIl sihgdalat ed
wave can be transmtted wi thout generating a disturbing radi o wave

det ri mentas tt beosheppesir,s awrrislésd eo f nghdeFCLnd Fede riadlaComniningations

di sturbance by strong TV radio wave or the |i ke, and further generation of
t he det r¢ommiakidngt oifbitinge raditoedeStatas.be prevented. According to Caim
3, of the present invention, in the transm ssion systemas defined in Caim
14 the transnithei predewtcd tvansion sis heade gtbdak olweulthitee chbamree-mdéui bilghean
electric lanp wire, and the reception device receives the digital nodul ated
wave trapsoblémd bhdohgls tiver dltectobiettanponprovidecar dinag sind dicon
invention, in addition to the sane effect as the effect of the invention
accor di ngevbc€ aanréceptdioy tddvimelul at edansamessaonbe yistangmdridcda wi t hout
usi ng a coaxi al cable, whereby the transm ssion device and the reception
devi ce ctpahSmission reception system, which can realize good

transmission of a digital modulated wave with little picture
quality deterioration and noise, generate no detrimental
disturbing radio wave due to the transmission of the digital
modulated wave, can promptly stop generation of the disturbing
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



easily changed in positions or cleaned. According to Claim4 of the present
Tnvention, in the transm ssion systemas defined in Caiml, thezt?- MAY 2003
transm ssion device transnmts the digital nodul ated wave through e al r
via radi o waves, and the reception devicg receives the digital nodul ated
wave transmtted through the air. ,. 72 3 MAY 2003 According to the
invention, in addition to the sane effect as the effect of the invention
according to Claiml, a digital nodul ated wave can be transmtted w thout
usi ng a coaxi al cable, whereby the transm ssion device and the reception

devi b il h i it I d.,. A di imb5
of the pBedheitins RN OEre | PubERy kA e bl IS L SRl AR 1
the t i, SSi devi ce t its, t di gi t al dul at ed ith

| nf or mat PO EABREE 1S D BT C DB HPER! CREMTT AT A Gt BREr 8567 Sand
gt ROROAIEE et HTes EhileBpaacaRro aaiha SreffoE Ny o "
proj ects VLgQO qQn the q%s | ay on the basis of the source information.

Accor di n§UPd1he Bshidrh %é#

,"1n addition to the sane effect as the effect of
the invention according to Claim1, information on a digital nodul ated wave
recei ved by the reception device, such as a channel, can be displ ayed.
According to Caim6 of the present invention, the transn ssion system as
defi ned BES@PQQHRPiQﬁHTﬁEBI VENTE@Ni ty of the reception devices. According
to the invention, in addition to the same effect as the effect of the

i nvention acc®SFOFGINY daithaimt heo§akbeypgeseatd i9yant iy Hehekeeifed by
ptural receivers. According to Claim7 of the present invention, the

tFansmi sBFONisest At $eeR NS XF heh COPRrigdng:nd@ fe@nsmission | ~ -
, ~ MAI'" 2003 _ s repeater which receives the digital nodul ated wave
transmi t de¥ifreomhiled thegrkvesidnlieti e€ Angaueasdsist $hate aligiivdged to
modul at ed wave at frequency included in the frequency list, which is

di f f er enPef pokikied ¥f iteyraitse gru el 1 ecdpbsdmgngiedaldipdanbanae vieeweand in
the transm ssion system the reception device receives the digital

modul at ethe@mselvesmande thepeliher usersadhef arge adilgwesl todifiaatedCiave

fromthe transm ssion device. According to the invention, in addition to
t he sanebeppdepst frequency spectrum by a public institution, and

transmits a digital modulated wave using frequency in the
frequency list; and a reception device which receives the
digital modulated wave transmitted from the transmission device.
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 2 of the present invention, in the



as the effect of the invention according to Caim1l, the repeater js .
"provi ded, thereby extending a transm ssion distance of a digital dZGUr@Weéuua
wave fromthe transm ssion device to the reception device. According to
Cdaim6 of the present invention, the transm ssion systemas defined in
Caim?7 includes a plurality of the repeaters. According to the invention,

in addition to the sane effect as the effect of the invention according to
Claim B, the transm ssion distance can be further extended. According to
Caim9 of the present invention, in the transm ssion systemas defined in

Caim1, _the tr 1 SSi devi d the, ti deyi form,

@i L LSRR L o 0 0L SRR IEL SO RS o

bui | di ng., A i to the i ntiaon, a djgital | at ed b

bul 19 nghtee 108 bod e AN 0y 8 Sl s RO el s e b,

9 detrinental to other users nor sufferipng detrinental transmtting

di st ur baPERIBENSYr AG TS AR URAAL RS WHER1T k@, PERAULPYSLNe dedeiR®d or at i on

in picture quality due to transm ssion of the digital nodul ated wave and
the |ikeP@BaOBe reduced. According to Oaim10 of the present invention,
there is provided a transm ssion device which receives a_|ist of

frequenci es tRacozddngudgedhe Inwanttiqel yatdightad modudlhbpdistavercaanl

di sturbance between thensel ves and the other users who are allowed to use a
TV broadeastrapenisfed spddouimdsnerpiing caidtstvobiog, radda mameits a
digital nodul ated wave using frequency in the frequency list. According to
t he i nvedetohmentgilgitralotheduiusiess o sefferirg desdimegnisilng frequency

in the list of frequencies that are judged to be unlikely to cause mutually
det ri nentedngmsttibandd shatnheace st veng dhd radiot Weveuser $hshol ke,

al lowed to use a TV broadcast frequency spectrumby a public institution,

t her eby amdn€wnithemnggene raitgionalo fmthe cdetirimertal t dbatugbiadatiadia wave

di sturbing radi o wave detrinental to other users nor suffering detrinenta
transm tecamgbei pravbated.by strong TV radi o wave or the |ike.

According to Claim 3 of the present invention, in the
transmission system as defined in Claim 1, 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.

According to the invention, in addition to the same effect

C as the effect of the invention according to Claim 1, a digital
modulated wave can be transmitted without using a coaxial cable,
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.



According to.Caim11l of the present invention, the transm ssion ggwice as
defined in G aim10 conprises: a reception neans for receiving a 'gﬁMﬁlﬂm3
nodul at ed wave from a broadcasting station and denodul ati ng the digital
nodul ated ' . ' ~ 13 MAY 200 - 10 wave,into a video/sound signal; a
transm ssi on neans for nodul ating the viaeo/sound signal into a digital
nodul at ed wave and transmtting the digital nodul ated wave; and a control
means for outputting the video/sound signal fromthe reception nmeans to the
transm ssion nmeans and controlling the transm ssion neans so that it

transmts the,vyi /.sou gnal at _the frequ i.n._the frequency |list.
According to Pﬁgggﬁﬁg &%h%ﬁ%] Qﬁﬁ?ﬁ%ﬂntolﬁh§ﬁ§é§§QQ¥hﬂnt 5 ??ﬁge?FggFtof
the inventi accqrdin Claim10,.a few additional parts are added to a
Convent | BRaFhEr BRERCLe Bin Wik LR SR FRL S P BEHpona o CEHLR 1 Del3 FoRE bALoed
transm ssi on,devi.ce. Accordiing to Claim112 of the present inventjon, t

tr anom SEPOHLAESHCHYE Gar ol Sapepnt P HOBbORST SRt A ARl el prehLe.
nodul at ed wave mhgn the fre ugﬂgy %ist S n8t ggdated wi.thin a previous|y
def i ned PREFBRY ABEordARF™s T | FEHEF oARdatlrgregeRidAR ASH SRveaRaR®he
transmtted, w t hout generating, a disturbing radio wave detrinmental to other
users nd?e@3ii¥eFRAGIBE: APRRSHt 19RS AT t €L RGRAAst ur bance by strong TV radio
wave or the like, and further. generation of the detrinmental disturbing

radi o wave canPBEOBAARENTE Clitidnrli o theCPapsrIY dnViemdinysedt the
invention, the transm ssion device as defined in Claim10 transmts the

di gi tal PeuRsBRieginayEYSHeFuGt Hefiredriv Famapmnilre the Lransmissigly 200

12 According to the invention, in addition to the same effect as the effect
of the i®BREEORrABEBAESHEh Gt onoduiagpdamayed Widhe®aWBae can be
transmtted wi thout using a coaxial cable. According to Claim14 of the
present imGernabiont pé dnfeymaision ervike digysplna@dud ates mane tad@dedits

the digital nodul ated wave through the air via radio waves. ( as the effect
of the ithenefon asdotliengeacertipmindevigedigriydes 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.

According to the invention, in addition to the same effect
as the effect of the invention according to Claim 1,
information on a digital modulated wave received by the

( reception device, such as a channel, 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



nodul ated waye can-be transmtted w thout using a coaxial cable? 3AspQr 3f
‘to Caim15 of the present invention, the transm ssion device as define
in Cdaim10 transmts the digital nodul ated wave with source infornmation as
information on the digital nodul ated wave added thereto. According to the
invention, in addition to the sane ef fed According to the invention, in
addition to the sane effect as the effect of the invention according to
Claim 10, in the device that has received the digital nodul ated wave to
whi ch the source information is added, information on a digital nodul ated
wave, such as,a channel, can be displ aye enpl pyj ng the source .
o or i RS S BEEORRLAG 6 conaen T iR 3l atums P HEd rRgR’ BERbSmi ttea
transm ssion device as defined in ClaimJ10 creates a secaond, frequency I|i st
in whi cht¥9R FheqhERRFMARSLGPedordrra REG (hANRETINtRE Ehgidrdit al
nodul ated wave is deleted fromthe frequency list, and transmts the
di gi t al Rdelated Wave @it reraedsdoid SR Ny thet LERARENECNe AdtSE a,
12 According to the invention, in addition to the sane effect as the effect
of the ivlvepRi b déédedend doom &he Hrewiengipl of i Baet hecsdvsrdd dhHdirhey
list, the device that has received the digital nodul ated wave can further
transni med@lgted| wabgul andd inakdentasmamigaiomt sigtamd shar besghtdn®
wave detrimental to other users nor suffering detrinental transmtting
di st ur batrei®y secoayedVthedidd gided sodHatiedkavave cbremngheorepsiatenry, of
the present invention, the transm ssion device as defined in Caim 10
t ransm tinsteadi gft henddgiiedd megud atte datdte st Fomt ke shnanpil @il
Aﬁcording to the invention, in addition to the sane effect as the effect of
the i nvetevibeeaccording to Caim 10, deterioration in picture quality due
to transm ssion of the digital nodul ated wave can be reduced. According to
Cl ai m 18 of thecprdingt tontbet ioventhione iin mddad tiben atoetbpt semed@fifact
whi ch receives a digital nodul ated

as the effect of the invention according to Claim 1, the

repeater is provided, thereby extending a transmission distance
of a digital modulated wave from the transmission device to the
reception device.

According to Claim 8 of the present invention, the
transmission system as defined in Claim 7 includes 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



23 MAY 2003

wave transmtted at' frequency that is judged to be unlikely to cause
utual I'y det’ri mental disturbance between itself and the other users who are
allowed to use a TV broadcast frequency spectrumby a public institution.
According to the invention, a digital nodul ated wave is received by using
frequency in the list of frequencies that are judged to be unlikely to
cause nutual ly detrinental disturbance between thensel ves and the ot her
users who are allowed to use a TV broadcast frequency spectrum by a public
institution, - E, m13 2 3 MAY 2003 thereby receiving the digital

nodul at ed wave w t houyt erating a disturbiLng.radi,o wave detrinmental to
othor -usarEERBEtEads S SRR (TR 0% r SHERPLiPAg G EERRRBERE by 'strong TV
radio wave or the . like,, Accqording to Claim19 of the present invention, the
recept i ohr @RFPEETARIYSRSTHFRINET H ¥ 18T PREef Vel 2d1d A Ho %tiﬂﬁﬁave
transmtted through an electric |la wire. '~ According to the invention,
in addi t?RR LBILRELs Q% SRFUAtLRN tHR REFERTeofuRHd t¥n PRt itth according to
Claim18, a digital nodul ated wave can be_received w thout using a coaxial
cabl e, mﬁ%@@ﬁ?lﬁﬁéope&éﬁqnﬁ1Qkﬂ%%%ldﬁﬂd%%aEagiW?V@h@ﬂﬂa$WQ1%kﬁ#t?éﬁ be

cl eaned. According to Caim20 of the present invention, the reception

devi ce a&®@BFPAed in C aim 18 receives a digital nodul ated wave transnmitted
through the air via radio waves. According to the invention, in addition to
the same ef f eBEcayding & dokaign Theof nteet PEAS8BEoABVIRR HOIG b, ia

di gital nodul ated wave can be received wi thout using a coaxial cable,

wher eby Previdedpti 6Fanemias ih drviceivliehangegivesp@siltisth @fF cl eaned.
Agcording to Caim?2l of the present invention, there is provided a

recept i ohreavepeiesnphiadi mre dudgeptioperantikedyr fceicause autivaliy
nodul at ed wave to which source information as information on the digital
modul at ede aiBentadddds tarbangmdes twéery themapdivesl amsdiheg adrhemeubars a

vi deo/ sound
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



a ~' ~5,~,~~ 203 14 signal and the source information; aézge?h&r mﬂjch
‘outputs sound; a display which projects video; and a control o?
recei ving the video/sound signal and the source information fromthe
reception neans, and outputting the sounﬁ%signal to the speaker, while
outputting a signal indicating video on e basis of the source 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 Caim

22 of th%ag ;ﬁ@% mve’l%é&a%?xgﬁ&r&rbrzﬁaﬁro‘é' @‘%‘3 %nﬁes%ﬁgid?dné’\é‘ﬂéh fgeeives a

digital equéncy 1 I's a crea es a second
frequenc S sm s f t

modal at cHonsre tdaid %"%u? é‘?ﬁnéf FEqhatcy %.%s? B b AT EaPRb vave
digital no ulated e mnt d_frequ | i_st. added_thergeto

Accor di nan o FERES F\ﬁ&&ﬁr}% l?égagt QPdugaS‘r?ﬂyWé’c?’ t3HE e%yc%Qfﬁﬁ&i ng a
transm ssion dlstanc of,_ .a. d| taI dul,.ated wavie fr.om a devi ce_which
A oS ke il S S SRR e o 2 g o uLch §ora)
nodul at ed wave. to,Cdaim23 of th nvention, there is
provi ded™&?2 PPe&Ge%@f(aﬁék§ﬂﬁﬁﬁ%%ndﬁsﬁﬂé ﬂﬁﬁ% g%ﬁﬂ%%%ﬂQsﬁh%f frequenC|es
that are judged tqQ be unlikel to cayse nutua

det ri mentARNFMLEGAEM REAT vRentRAENE I\‘“réénéﬁ‘&eréh&h& H’e?rdsﬁé\://??%u%(i 5%19831
al | oned to use a TV broadcast fre uenc ectrum by a public institution.
Accor di ng ti bhend regPsRG o | the s B%@BEBFQ ﬁ&sFransnlt the list of

f fequenci es whi ch generate no djsturbing radio wave detrinmental to other
users and ar eARGOTEIRB ALY HRYPRREAPAI 107 AT Qi Stur iRt e b ect
strong TV radi o wave or the like, which list is enployed fox transn155|on

of a d|g@FthﬁnﬁéﬁﬁﬁﬁjQ£nRPeA%%6?HFh§ntBC€P§ﬂ#P24qg ey rbem few

|nvent|on there is
additional parts are added to a conventional transmission

device, thereby realizing a relatively low-priced transmission
device.

According to Claim 12 of the present invention, the
transmission device as defined in Claim 10 does not transmit
the digital modulated wave when the frequency list is not
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.



provided a transm ssion reception system conprising: a frequency |ist

"sendi ng devi ce which sends a list of frequencies that are judge .
unlikely to cause nutually detrinmental disturbance between then3%$aggfaam3

the other users who are allowed to use TV broadcast frequency spectrum by
a public institution; a transm ssion device which receives the frequency
list and transmts a digital nodul ated wave using frequency in the
frequency list: and a reception device which receives the digital nodul ated
wave transmtted fromthe transm ssion device, and in the transm ssion

recept | on devhegorhlificl RANSASSARASES Hoeaanot braReind Neafl L ialo

nodul at ed wave ent frequency Tist 1's not up thin a previous
det ; . X [ ) . o digital . : )
detor gl PRET 88ecBRONEIIG, LR LU SILE 8Py AUl bR P YY) 1 £y Eah
MA I j~u~,i i j kel lly d i |
b st ur baiedb Bl HAFRS Car A LA K FEHEERE b T o Tl Poabie -
TV b d t ] lic instituti t.h
[fansmteing PREORRGRE.TR SR o8 b Pl CREREEh e TRrtd S % bi ng
di detri tal, t th 1 feri tri t al
oo eSS TR e O T p SAASR 0P ERer R e
DESCRI PT| ON. OF. DRAW Fi i bl qck di illystrati th
constit +%h§a%fmad85%§a6% ugﬁb%gﬁiPﬁﬁh'aﬁ% %i??%ﬁgk%égggnQ%9%¥3n1agcording
t first enbodi at of 't . to fi Fi 2 i bl ock dj
Fl sttt ng PREOTORBE! 6t (D TSP Pa o TG EEHD: 57 e SATR ek on
t di d enbodi nent of the, t i tion. Fiagl 3
T aTD % HhaoPEherE BE Ehe Ad RS OhAGTRSHAE B HLBtBadOusd i Lk ERF on
_and a _transm' SSi Qn system agcor di ng to _aqihi rd}éenbodi ment of the present
i nventi SFPIEJESE WaVeE S Hek ThHaHRE9Y JEt PR hgUBABIC NSO fafea
broadcasting statiqQn and a transm ssion systemaccording to a fourth
enbodi ment of AERRTBLBIehC ChAdM iloh OFFittf PEEFENy ﬁPB@%t&PQgréﬁe

illustrating the constitutions of a conventional digital set top box and
di gi tal EMANHRESTSMPREIeBLiEREASTHSImaAWENTE M 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.



2 3 MAY Q003, m (Enbodi nent 1) Hereinafter, a transm ssion system

"transmi Ssion device, and reception device according to a first enbodi nent
of the present invention will be described with reference to t?e;?&gm@a&s
The transm ssion system according to the Jirst enbodi ment transnits'a

di gi tal nodul ated wave through an el ectri%t lanp wire. Figure 1 is a block
diagramillustrating the constitutions of a broadcasting station and the
transm ssion systemaccording to the first enbodinment. In figure 1, the
transm ssi on system according to the first enbodi nent conprises a digital
nodul at ed wave transm ssion_device 101 which receives frequency |ist and
transmts a dRSIACHCRET Gt BAS WRUEeBIAPRYI 1§ PRCIRRY T (He T9BGuBACHCE
list, and a digit dul ated wave reception device 102 which receives the
i il ABQGTE G Hafe OF abti TREROELOR EREOFNGAEa T rodA Rt A bk
transm ssi on device 101. Here, as the digital npdul ated wave transm ssion
devi ce 19TPIPWéP€i??q(ﬁe%&%ﬂpféeﬂﬂénﬁbogéﬁﬁes@PFbQ@WﬁQﬁt?ﬂa%éqa%op box.
As the digital npdul ated wave reception device 102, there is for exanple

t he abov§e€8§8ﬁﬁbé@QﬁQﬁQ%ﬂah\E°¢H£aHP§iWéVenﬁéBIéﬁé&hﬂﬂm?ﬁ%&ﬁ@h?séion
device 101 conprises a tel ephone line termnal 115 which is connected to a
t el ephondipaéR1ll Mo H-F¥eq ipaive t i Fhaut 9eBeRAting @ cdmfautting oradio
receiving antenna 112; an RF output termnal 117; a 18 "~ r ~i~"~"' ~00~
di gi tal veuel deddimantalces vethargusardi gprapufdedisgedlatnianentabm tter
119: a hard disk recorder 120; a main control unit 121, an RF switch
control trapsmigting RH stirkanaobyastsopdi BY cagdc mwavel s thel hijpewer
ctrcuit 126. The digital nodul ated wave receiver 118 receives a digital TV
br oadcast i ng dcomadenua Pbaigh theofetbevpngsanteAnyentiamd tie RF i nput
termnal 116, and denodul ates a digital nodul ated wave of a specific
channel , twhAnshissiiorc|daisicé nas hde binedcast Chgimi ARareabiderdrliéng to
control by the main control unit 121. Then, a video/sound signal is

out put t edig¥heldingidudlattastiwaredt oadevicaasint tbe sadendoillatigsy t he

According to the invention, in addition to the same effect
as the effect of the invention according to Claim 10,
deterioration in picture quality due to transmission of the
digital modulated wave can be reduced.

According to Claim 18 of the present invention, there is
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 is
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,



video/ sound signal inputted fromthe main control unit 121 into a digital
modul at'ed wave of a channel specified by the main control unit 13} and
outputs the digital modulated wave to the RF switch 124. The hard di MAY 2003
recorder 120 records the video/sound si% al inputted fromthe main control
unit 121 in a hard disk and holds the vi'deo/ sound signal therein. Wen
there is an instruction fromthe main control unit 121, a specific recorded
vi deo/ sound signal is reproduced and outputted to the nain control unit

121. The main control unit 121 perfornms control over the respective

constituent el enments.of the . digital dul at ed ve transnission device . 101
and is rEAPFSRY By CRikABG N Gt dhtebnPaPLEtSR MAYS W SOyt hgPneFating
frequenc Iisg 1%2 whi ch i s a %i % 3 MAY iOES transmtted fromthe
broadcas%iﬂ@lS PEPEBY FESAhrBUGh SCHEHBPRbAE SQu8Hi%feM§5 R 395 is stored
in the main _control, unit 121. The freguency list 122 is i st of
frequencPREERATEH QFéﬁHmﬁﬂﬁf%(FYﬁpﬁﬁﬁFRépé 9655&&9§qﬁﬁf§§|§tH%P9iW¥ntm

di sturbance between thenselves and the other users who are allowed to use a
TV br oadea@iof VayGeRy tHSectirkfin by a public institution. The RF switch 124
sw tches between the coupling capacitor 125 and the RF output termnal 117
for the out pubcepPrEpadditql tEiaifodl? aPEdthavRIrESRLt HO AR XM/ nBRAI at ed
wave transmtter 119 according to control by the main control unit 121
t hrough ¥@eeRFigni deNigendroldefiredotn Ghalwoddl inegedamia cligdbaputs the
digital nodul ated wave fromthe RF switch 124 on a power line 127. The
coupl i ngredplatedr ways ityansmideied thrangh| avt pleatays WiameP setket 128 by
tCe power line 127. The power circuit 126 supplies power to the main
control unit Ageorgipgh&o the inertionpdinafddifded rtexdhie ovameveé&ecth?
conprises a coupling capacitor 132 an RF switch 133: an RF input term nal
134; a pawethei eéfiect19F SherAnwgnrtthoroacerordinge to3Cladmikff+ ad dbditated
wave receiver 137; a speaker drive circuit 138: a speaker 139; a main
control medulaned wayesgaay i ineceivedi vithoutangiagdiss siearial. cahdepower
circuit 135 and the digital nodul ated wave Il ~A 20 ~ ~ 1~~~" Q003
whereby the reception device can be easily changed in position

or cleaned.

According to Claim 20 of the present invention, the
reception device as defined in Claim 18 receives a digital
modulated wave transmitted through the air via radio waves.

According to the invention, in addition to the same effect
as the effect of the invention according to Claim 18, a digital
modulated wave can be received without using a coaxial cable,
whereby the reception device can be easily changed in position
or cleaned.

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



recei ver 137 are the same as the power circuit 126 and the digital

nmodul ated wave receiver 118, respectively. The coupling capacitor 132
extracts a digital nodul ated wave flowi ng through a power |ine %3&. Khia
coupling capacitor 132 is connected to ;r electric lanp wire s Ck@yxlg mby
the power line 131. The RF switch 133 s ches between the digital
nodul at ed wave fromthe coupling capacitor 132 and the digital nodul ated
wave fromthe RF input terminal 134 as a digital nodul ated wave to transmt
to the digital denodul ated wave receiver 137 according to control by the
mai n control Hpit 4Q through the RFE swi.tch control |ine 136. The speaker
drive o PEEPALI 2 dhS VRUECE GIRGOSRGRAPTS  GmeBRE KRR WG A TRAES 140
and drives the speaker. 139 to output sound . therefrom The nmain control_ unit
140 per f 8PHBGG ot (BHSRARY TRECReBRRIBFIE VRSOt GO % IGHRIHQL Jreapg for

di gital nodul ated wave reception device 102, and is realized by a CPU by
progr am EBREATHLIRG drhexaiee/ sSqnaddrignay andyéhe sQunce 4nferpatesena
video signal fromthe majn control unit 140 and drives the display 142 to
proj ect $FaBo thife Z&FEPTHRN dReRRF § candnpuiipnd tddek &hel Zowrl signal eteric

| anp wire socket 130 are connected to an electric lanp wire |29 and

suppl i edthft BPSRKET ke opttpubt3ngny signad] ipgd cditgindlvigeo on the
broadcasting station 103 which Eerforns broadcasting froma digital TV

br oadcasPpBdsastferfie 10815¢¢ obyhoume EaaBnRedi $hecatideol G2 gnesl afremgtbacy
list transm ssion device 104 which transmts a list of frequencies that are
j udged tBepeplilonk@eans tauske ndisplay.detrimental di sturbance between

t rensel ves and the other users who are allowed to use a TV frequency
spectrum by aAggoridsiniasto tthe chnvantieneqivfoymaitdont mansnidigiioraevi ce
104 holds a list 105 of frequencies that are judged to be unlikely to cause
mut ual | ymddulipest alavs stegdivied byt heenrehneptéovedemide,hswsttheas users who

are allowed to use a TV frequency spectrumby a public institution,
channel, can be displayed.

According to Claim 22 of the present invention, there is
provided a repeater which receives a digital modulated wave to
which a frequency list is added, creates a second frequency
list in which frequency used for 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.

According to the invention, the repeater is employed,
thereby extending a transmission distance of a digital
modulated wave from a device which transmits the digital
modulate wave to a device which receives the digital modulated
wave.

According to Claim 23 of the present invention, there is
provided a frequency list sending device which sends a list of

frequencies that are judged to be unlikely to cause mutually



and a programcontents 106. Distribution of the frequency list 1 by t
"frequeﬁéy I?gl transm ssion device 104 is perforned periodically?ﬁfﬁﬁﬂ Q&B
exanpl e every day or every nonth. The period nay be variable. For exanple,
it is possible that at the begi nning of e of the systemaccording to the
present invention in a prescribed area,zﬁie 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 nonth.
Further, the frequency list 105 may be distributed fromthe broadcasting

[ 03 .t. ' il I h ide,,.that, i h
;? qi tal el Aa B riiafed SrtheoRceRRAT 1087 Sulihinld owhSr, bibany
ist 105 th deast i tat] 103. t.. h 22 M~Y 2003 Further, i
5”2l 50 BB A0 HAthard (U Thet | RGHEREYCRES: TRSS ERL P TR tloPY &
| nt er net Og@gfﬁortﬁgbﬁb hone. Even when there is no frequency list 105 in

t he broaB¥ g1t A3, a conpany which provides services of managi ng
and distributing broadcast prograns of each, broadcast.i station nma
distribute t hAORNE, D | e SR ESRELOR | 1§ 48r PPESLPLE N cHTaRABLY Ghea
TV broadcastin% station 103 checks broadcasting frequency and_fransm ssion
power frdhSth@IndEiTGTRITL Y Yriah TePBFBEBCAS PR§ LVERINGh radigswaye
specify frequency at which another user 109 receives broadcast, whereby the
list of PeE&IMREEd dhthaedisereatRd ﬂBedé?Fiﬁﬁﬁﬂ&FﬂﬁQHﬁﬂtﬁﬁké}mﬁWQQi
list is made by deleting the specified frequency, nmay be superposed on a

br oadcastFag stk R (B P TR a2 ¢¢ bRY e8Er PRIt BYt rTagdde Waye (4 eprendike,
spgbscriber line 113 is not required. Next, operations of the transmi ssion
sCétenl vhagdnmildsitod daRRR YR dfercEpenemigedpPie odc @oddididab neduipited
enbodi nent will be described. The digital TV broadcasting airwaves 144 and
145 are ¥aAVet-ed fromthe digital TV broadcasting antenna 108 of the digital
TV broadcasting 103 at the frequencies of 45ch, 47ch, 49th, 5lch, . In

t hi s broadcas®ice@raied] thCkapuehcpbstoer pespendi Agvieatdihnetegechs
48ch, and 50ch are considered to cause no disturbance (receiving

di st ur bapteyidedr iamdmagismics 3ien apeveptien, system comprising: a

frequency list sending device which sends 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 which receives the frequency
( list and transmits a 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 inventioq, a digital modulated wave is

transmitted by using frequency in the list of frequencies that



descri bed frgquencies of 45ch, 47ch, 49ch, 5lch, at which the,ofher user
109, who is allowed to use a TV broadcast frequency spectrun1by££ | Keud
institution, receives broadcast. The frequency list transm ssion device 104
in the digital TV broadcasting station 103 distributes the [ist 105 of
frequenci es corresponding to the channel S which are considered to cause no
di sturbance detrinental to the other user 109, to the main control unit 121
t hrough t he tel ephone subscriber line 113, the tel ephone jack 114 in
househol d, and the tel ephone Iline term nal 115 of the digital nodul ated
wave transn ssi ' : di.strj e nc ' ' tored in
43 g 3t dj?%’d g@‘i%ﬂmi@i p5e) .da‘?}%eoﬂm{%lgﬂgf eé(%kﬂxeh%ﬁi

t he mai n"Control® un N~ preparation ere al'"0cation of
t he frequen f digiital TV brpadcasting is anged and _thus the frequency
st s AAdErRanGe hetusdn TREMSS LSS ra@cfhétﬁt%ﬂ?ﬂ; rigsﬁﬁF’tf"EPI Ffodi fi ed
due to the.reas t hat another_user who uses a highl ensitive recei\ving
ant enna Fﬁlgwﬁﬁo&%dﬁ%g‘a b*gaéﬁggﬁf:ﬁétalfé%?%?ﬂ ss%%cf&r’%n gl adic’é"?3 nce,
the main,cont.rol_.unit 121 checks whether, the frequency. |ist is, updated
Wi thin aiBPEHEIS e SEEP Bor FBR B SR SRE JObE Tt TPORLAEE S v ¢ a
nodul at ed,wave when updating is.not confirnmed. Thereby, generation of a
ot 11 menthE AL GRSHA C L o2 b8 heb i, etia SvaR Qe tHtBenrgli 4o other
nodul at ed wave receiv 118 sel ects a digital nodul ated wave of a
prescr i bHICERAOH SHiFeaIRY SytERBeRERT CraAnSRE TANG B0t VEDEBREr BY uni t
121 fromthe di%jtal modul at ed waves recei ved through the receiving antenna
112 and BREORE iTYp eI Wa%e 2i6thBeddd®-ates the selected digita

dul at ed wave, and outputs a video/sound signal to the main control unit
121. When the frequency list is superposed on the digital nodul ated wave to
be transmtted, the digital nodul ated wave receiver 118 al so outputs the
frequenc?RFﬁgiDﬁ§Qﬁﬁ?ﬁk9N|Q%nPBBWIHﬁﬁt 121. The main control unit 121
recei ves the video/sound signal fromthe digital nodul ated wave receiver
118. Wien t he FHi9¥&S sourtl 3ihafki d1pgEarmddd 1o iaakingtkhe FoRsbitatioas
the video/ sound signal is recorded in the hard di sk recorder 120. On the
ot her hafd, awkeERadtasting/seaktioRi gREl 2 $ransmifsiy IVSEPB AFgPrding
modul at ed wave reception_device 102 w thout being recorded on the
i nstruct F8n2ofiFkéE @dimanty | @EorBsuRdesiegitali et from the digital
modul at ed wave receiver 118 is outputted to _the digital nodul ated wave
transnmitter 1¥39uige? tifere Pkoek ¢h3grasy idduwsiemting e ¢omsthtutions
prescribed video/sound signal recorded in the hard disk recorder 120 is
repr oduc@8, at REORRICRSEIRT cttakien 12ndeRt CFRNSMIFSE WATH Y SRM R SFYRALNEr om
t he hard di sk recorder 120 and outputs it to the digital nodul ated wave
transni t E@r @8139confe s RGN hP £ hEhG| BESEEBENnd IYieRtdioto the digita
nodul ated wave transmitter 119, the main control unit 121 selects a channel

fromthe freqBéadres stid & RIPehedipggaBndylyssratingitheCconshitwhipap

uoit 121, and_ instructs the . L
- 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



r_ m2g digifjal nodulated wave transmitter 119 to transmt the video/sound
"signal on that channel. In the. first enmbodi ment, 48ch is sel ect2d@ Miye 2003
di gital nodul ated wave receiver 119 receives the video/sound signal and the
instruction to transmt the video/sound sjgnal on 48ch fromthe nmain
control unit 121, and then it nodul ates Yhe vi deo/ sound signal into a
digital ( nodul ated wave of 48ch 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
outputte? &%%ﬁythe dH ital nmodul ated wave transmtter 119 is transmtted to
the el ec P &ﬁ?“ﬁr 129 through the coupling capacitor 125, the power
l'ine 127, and_the .elegtric | Wi re socket 1%8, and sent, to, the digital
modul at ed vy ESFEIARTAF i CRRDBLE AL BUGRYERENe| SCARSIYSHAP R Aev L6tk et
130 and the power line 131. In this way, transm ssion_ of the digital
nDduIateanaa€§quﬁﬁﬂq(ﬁ%ﬁ&F?nF?ﬁ@ﬁ%bPégtPréqééﬁ§§ e e b chhe st
122, thereby preventing transmtting disturbance due to a detri nental
di st ur bi R§SP&8ito IRFRO LERR A Lk r%ggwcmbaecyé@ng?f%rm%i#cw th®dul at ed
wave inputted to the digital nodul ated wave reception device 102 is
recei vediB$WiRE -di Jiealt TRANAMET THOMaYES EeBeRFEPTUING: oo (dif tFHerEHupl i ng
capacitor 132 and the RF switch 133, ., 2 3 MAY ~uu3 26 The nmin control
unit 140ewaRAImeRE drginsmitihdul dtghtahveodaéatedr waye &hearah ciannel
search and detect the digital nodul ated wave inputted to the digital
modul at e8l@eF&ifed@MPeWit®r. Further, at the detection of the digital
ugdulated wave, a prescribed code for discrimnating an extraneous radio

ve may be afdedreo 1t Hé & fiesk mhagrardihhvetragiasg thed gonsfitietions
di gital nodul ated wave transm ssion device 101 in order to ( discrimnate
bet ween ®feadbgpregdicastdnamtsdinvicae ardnthet teansmiasilon divften agcerding
wave transm ssion device 101 to the digital nodul ated wave reception device
102 and &® ther faacds embPdingnte such as the disturbing radio wave 110 by
TV broadcasting. In that case, by detecting the code, the digital nodul ated
wave recei ver In3figaweddtedthe Hrahghiasiondayaten aacerding ttwe theyit al
nodul at e wave transm ssi on device 101. Then, when detecting the digital
nmodul at efii pateesboddaent: imomiinjisesd avdlyhteld wadulpsed wavel37 denodul at es
the digital nodul ated wave and outputs a video/sound signal to the main
control tmansnigsiphudeviiee th0dngrhieh orepaiviedf at Asedugneal 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



nodul at ed waye according to the first enbodiment is shown in a dotted |ine
"143. O the video/sound signal received fromthe digital ”DdU|fHegﬂWﬁ§ﬁ
receiver 137, the main control unit 140 outputs a sound signal*to thellld
speaker drive circuit 138, while it outpfés a video signal to the display
drive circuit 141. Then, sound is outputted fromthe speaker 139 and vi deo
i's projected f, ~~ M~Y 200 on the display 142. Further, under extrenely
undesi rabl e environnment for transm ssion through the electric lanp wire
129, the RF switch 124 of the digital nodul ated wave transm ssion device

101 is tyrne o.th output termnal 1 si de,,.and the RE switch 133 of
the di gi HaPLTad, MA SR S50 Fekeptrbrides de o A HhHbaode EREC R TR
termnal 134 si, so that_the RF output (. terminal 117 and the RE input
terninaltfgﬁsngﬁ%Hﬁﬁ5t$@dab§aﬁdc8é§%aFeE g r ‘elfy TRLR sCAPELOL oI e
to performtransm ssion of the digital | at ed wave enpl oying a backup
transmi si?@m 3k t‘ﬁgﬁwltih%?,c JH:%gi lf‘ﬁgﬁi%r"stanerﬁ%cﬂ% htﬁ%‘lgi i tal
nodul at ed waye transmtted by _the digital nodulated wave transm ssion

devi ce 169UPL NG S3ARAFHYCH g?%@l%neiSiPQMEﬁb&$§£H&FVk%@-reception devi ce
102, the digital nopdul ated wave transmtted by the digital nodul ated wave
transni ssion d&& G-I hapedelaked vayepyesedvar dilfl ttRcHbues atedigiral
reception devices. Further, it is_also possible that the digital nodul ated
wave recBfBt PERaGEAT L Nhs2 evayepldy hhgoughotde mecaitiay sarkansagaAdl2 in
a recordi ng nmedi um such as a DVD-RAM As descri bed above, according to the
t ransmi sa8nentes REminuhske eBival délbeeandl deppdulad@n idrddgited 102 of
the first enbodiment, the digital nodulated wave is transmtted through the
el ect ri copdipafiede WEDE \a§ Mo LIPRGE AiCacheaniedl hlich is AngBuded MAYT2E03
whereby a digital set top box and a digital TV are nore easily changed in
posi t i onkrepdepsdiaw sl v b4 wichozdiage taheoatieds dyiethhe avaine
connected by the coaxial cable. The transm ssion of the digital nodul ated
wave threeghrohe udlidctkdle. | aipemi re YRdepd spuntosmenadnl oyuipehbed.
frequency included in the list of frequencies that are judged to be
unlikely to c3bse dhaitkal ynotukipedt vavei sransaiés elyetdidfe madwhaee yeshend
the other users who are allowed to use a TV broadcast airwave spectrum by a
publ i c ivitdeppdsicomd wHamebl knrutitedt Srompdbeamed nweeatoml bmnit abdki Lned

wi t hout generating the disturbing radio wave 111 detrinental to other users
nor a digital modulated wave of a channel specified by the main

control unit 121, and outputs the digital modulated wave to the
RF switch 124.

The hard disk recorder 120 records the video/sound signal

( inputted from the main control unit 121 in a hard disk and

holds the video/sound signal therein. When there is an
instruction from the main control unit 121, a specific recorded
video/sound signal is reproduced and outputted to the main
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



suffering detrimental disturbance (transmtting disturbance) by strong TV
‘radi o wave, and favorable transm ssion of the video/sound si gnaz %V\@%\?EE@B
noi se and picture quality deterioration can be realized even w a
radio wave unless it is under the transm ssion lower limt, wthout having
an effect detrinental to the other usersl9Therefore, according to the
present invention, as long as there is frequency which corresponds to a
channel that is considered to cause no di sturbance detrimental to other
users, the digital nodul ated wave can be transmtted without using a
coaxi al cable. Further, when the disturhing radio wave 111 is generated to
ot her usé&FafFiftatel ¥PBNERE sSBF BRI SEHETiSHatet oot} ateBOWERe @t hr ough
the electric lanp wire 129, the broadcasting station 103 deletes the

f r equencECMARNPHasS Weserbper Lhee 133\vAy el it iR RalragPateele 111
fromthe frequency |ist when updating the frequency list 122, thereby
pronpt | y uwidpdidly t HEhgefeeduenayol ishe 1@ty B it stade ® hweauppcikgs

transm ssion of the digital nodul ated wave through the electric lanp wire
129. Fur wbéich wireh jutgéed egoeheyunildkeld? tics qeotseipuateail 1y hdetirgimealtal
nodul at ed wave transm ssion device 101 does not transmt the digital

nmodul at ediwdwebarees éhgtyeenehhéngeiresgemst dthieorptdfer haselr st whbi ager adi o
wave 111. Moreover, since transm ssion of the video/sound signal is

per f or red l1dmmesl ity wee RF BV ghabaddagitt diremeumcyt expewiveymilpyaaTpublic
broadcasting band, there is no need to provide a special interface in the
di gi tal rdoddidhadiarve recepti on device 102 and the RF switches 142 and 133
agd_the coupling capacitors 125 and 132 are added to a conventi onal
constructi on ak RHE yswifehw haldi swibhehepabesweren ridtpiicatrlihgr ebpacitor

m ni m zing cost increase and realizing a device best suited for conSUners'
uses. FuiltBerami esherien dinepdt gteanimadulldt’edomvithe soutgmet vefl bizet he
plural digital nodul ated wave recepti on devices 102, the sane video and
sound cadild tradc eiodhdl Dyed heape uf abmr ehepidigi tddy incehi 102 d awalvén a case
where the plural reception devices 102 are digital TVs, the same video and
sound camrbheswmivst sl dedepdshy by pbutalolussr theambhim e@owaselwhatie one
of the reception devices 102 is a digital TV and the other reception

devi ces 102 ahadiMh RAM rREcswitsh tbrtviodediaved 123und can be held in the
DVD- RAMs whi l e the video and sound are bei ng vi ewed. ... n 2 3 MAY 2003 30
Furt her, the Imheadoagilivgy séapachtad3lRanpateutdieeldi gistdgmadulistedr @asreof
the digital nodul ated wave transm ssion device 101 and the digital

nodul at edroayvehee ®piswiitclevizeé dR2abpowelrelineg 12Y 1 edited ereuap hildgesses of
t el ephone subscribers, thereby efficiently utilizing the [ist of
frequenccapacintsirdd 2 i consecteddedr anerilelctdizt Wammoei rasdbeket flkgure
1 the digital nodul ated wave transm ssion device 101 and the digital
modul at eBywahe petwe ildmeleddTe 102 are connected to the different electric
Ignp W re sockets respectively., the both devices may be connected to the
sane el ectri c Thampodare ciasdieit FR6t sepplitksi popreaf arcalihe tiedn t benekedtri c
| anp wire sockets to which the both devices are connected are adjacent

el ectri cuhamp1wilr.e sockets in the sane building such as a house and an
office. The RF input termnal 116 of the digital nodul ated wave

transm ssi on gevitter]0knaydifi tsPdnbdul acedv @aedirgidedt irord W exi £cle Wa T2
outputted froma satellite broadcast receiving set top box or a cable TV
set top BempriBielse af R>uPbidRl capael bed18ayeahr RFS BuwSHod 183/ Cen 108

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 control unit 140; a
display drive circuit 141; and a display 142.

The power circuit 135 and the digital modulated wave



includes the_ hard disk recorder 120, the digita.~ nodul ated wave

"transm ssion device 101 may include a recorder which recordseé e

vi deo/ sound signal in other kinds of recording nedia than th ald\Yd2803
(Enbodi mrent 2) Hereinafter, a transm ssion system transm ssion device,

I ~ ~~Y 2ao0~ 31 and reception device acco?@ing to a second enbodi nent of the
present invention will be described with reference to the drawing. The
transm ssion system according to the second enbodi nent transmts a digital
nodul at ed wave through the air via radio waves. Figure 2 is a block diagram
illustrating the constitutions of a broadcasting station and the

transmi s&HESEINRE eh? AcRBRALRE £8TEh& Ssddth P IFBOITHERRLL| 26 giicde the t he
transm ssj.on system according to the second enbodi nent conprises a digital
nodul at ed it} BPRWE 8EREN VARG €8C2d Vi k¥E r cERFRRSEAVELEquency |ist and
transmts a digital nodul ated wave enploying frequency in the frequenc
list, and a dithe sFonPHLNGt E4PAGHEOe i VFt BRGE B e2 20R9RWAREN i t he
digital nodul ated wave transmtted fromthe digital nodulated wave

t ransm s&faore dehowin@othrepgh, aapowed diigia al 3hoduThi @dcoupdingacspassi oo
device 201, there is for exanple the above-described digital set top box.
As the dilgi2 dls renneceeddwhvethecepeichkrideianp 20lre t leckets186r baxditE e

t he above-described digital TV. The digital nodul ated wave transm ssion
devi ce 2@bwearllides B3iransnmitti ng antenna 225 instead of the coupling
capacitor 125 according to the first enbodinent. Further, the digital

nmodul at ed wavehedeptswhtdbvildd 2602 tichelsudestweerecehei djjgahatnmad23dated

i nstead of the coupling capacitor 132 according to the first enbodi nent.
The sane wasferforme therecabpling, c3pach¥r2(ABER IFndsthdodigshabnmodulliahed 1
denote the sane parts of the broadcasting station and transm ssion system
accor di ngatve tfhveorn i tls¢e RFbbodpoenteraitadescy4 ms cnsdiditadf modhllaled wave
omtted. Next, operations of the transm ssion system transm ssion device,
and recefiol diratesnice accohdi djgitalhdesechictsdodaventeaeivebelddscri bed.
Except for the parts involving the transmtting antenna 225 and the

recei vi ngcanirelingg 232, céterobebgt the ahinhedrtansin wsi Onl 4§ stRpought hesane
as that in the first enbodi nent, and descriptions thereof will be omtted.
A di gi t aRImauiltatte cMdveobul pnét @d6f.rom t he di gi tal nodul at ed wave
transmtter 119 is transmtted through the RF switch 124 in the air as a
radi o wave fr ahd lepdalkesnitivagcantatna 1385 .redeeived e sauhd sdyaails from
received by the digital nodul ated wave receiver 137 through the receiving
antenna 282 amadn feorfrelv tnbt 1380 dhdsdriive o nansmssilosr pp3d 06 dbheput

di gital nodul ated wave according to the second enbodi nent is shown in a
dotted | spanZdTherefrom.

The main control unit 140 performs 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.



Further, under extrenely undesirable environnent for transm ssion through
the transnmitting antenna 225 and the receiving antenna 232, thezREJﬂﬁYt%ﬁ
124 of the digital nodul ated wave transm ssion device 201 is turned to g
_RF output termnal 117 side, and the RFiﬁgjtch 133 of the digital nodul ated
wave reception device 202 is turned to t RF i nput term nal 134 side, so
that the RF output termnal 117 and the RF input termnal 134 are connected
by a coaxial cable, whereby 4~ 33 2 3 MAY 2003 it is also possible to
performtransm ssion of the digital nodul ated wave enpl oyi ng a backup

transm ssion th.  As, described ahove, .according_ tq the. transn ssion
system transﬁl%sesi%]r'gluteﬁcﬁ’ joa ﬁﬁ#é&gp?i‘:&ﬁl%é\/ﬂcoeJEB‘zI% PRELQEESNd
enbodi nept, the digital nodul ated ve is transmtted as a radjo.waye frqm
The i anBrPadtay UG A EOB oA ST REL SePsORGCHR L FUAIRE nble GEER
coaxi al cabl e, therer aqggevifg tge sane effect as .the effect,of the first
enbodi mefit ETARTHeTS 1R G307 ot B aBRE RhALSANENGYyiltiST FoRR LS hale
transm ssi on device 201 and the digital nodul ated wave recepti on device 202
are used98Vis§ dhtWihigsh tFeRRsPhtEnR s4FE Bdi FHeIReFdR st hoB%® and an
of fice. (Enmbodinent 3) Hereinafter, a transm ssion system a transm ssion
devi ce, AHEIRG &G dHENELE BRcERBFAgMISUALLRT A8 iR tehtdbftugance
present invention will be described with reference to the draw ng. The
t r ansni s BREWeSPs ttAARERLTeS nd othacCtRrFduERBSIWREON R RO Q¥edt he use a
transm ssion device which transmts a digital nodul ated wave with its
sour ce i BVofm@QUenatFRPereimt Y anBubhacr daspiitehtioas cLhthi ERegBeBCYes
Hre digital nodul ated wave to which the source_information is added and
i spl ayslisdedradsmidiien cleeceolPehphdsr aatliod. UOiSg@fe Breguengliesk
diagramillustrating the constitutions of a broadcasting station and the
transm ssheft ayst dudasshrid ee twnlhkel i td eabsei mutually detirpmgniva¥ 2003
34
disturbance between themselves and the other users who are
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 wvariable.
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.



In figyre 3,,the transm ssion system according to the third enbodi nent
“conprises a digital nodul ated wave transm ssion device 301 mhi@h receives a
frequency list and transmts a digital nodul ated wave enploying-?ré%%é&@@

.in the frequency list, and a digital nngglated wave reception device 302
whi ch receives the digital nodul ated waVé transmtted fromthe digital
nodul at ed wave transm ssion device 301. Here, as the digital nodul ated wave
transm ssion device 301, there is for exanple the above-described digital
set top box. As the digital nodul ated wave reception device 302, there is

f I b - i digital, -TV._Th ref I
e T T e L e RGN
dt M SS) t di ta the first_ enbodi \ d_d Lpti
oS LR 08 SO RRRL £ 4 0 L 4 RO o oSl

ol o SRS LSR5 FBeSRuheg, Uhod 5! LR pEheS-a R, P EFon

outputting the source inforpation 316, too,,in addition to the sane
functi on & theCPMPREY oWRIFD RE OFdide T AR FBICRMi PL 12213828801 to t he
first enbodinent. Further, a main control unit 331 included in the digital
nmodul at i kAP etREt PEA2EEF S Ee PIOT IS 1Uh 23 BRsPEP2ECER ARG B alciRR e
information received fromthe digital nodul ated wave transm ssion device
301 as AN HL3rrbPwhei bResfrequengivs it e PAFEpPiylERaffEVis® S he
di splay 142 on the basis of , 7, ' 3 MA's 2003 35 the source information
332, in addi tFWRtReTr ¢ hERGafd Ii%Adt iTYh REOadRAT thRY i 8H261ORhd Ofaihadfd r of

it 140 according to the first enbodi nent. Next, operations of the
t'r ansni PHVHHEISEERY fFAAYANSYi aRAIEHANSMiHI PR cRPVE BN TEEW EBeaccording to
the third enbodinent will be described. Except for the parts involving the
mai n com&igghkering 3digahalidy, brwadsaatEindnsbatian, t BANSAI §§ 6P ¥mis
the same as that of the transm ssion systemaccording to the first
enbodi nRequAREYiedtrvhirbnanokhesotssy 112 weeivds Prprdsasist wipreby
airwave 304 is emtted fromthe digital TV broadcasting station 103 on
30ch, amQQf&jaﬁgpfaﬁrggggpgﬁgg considered to cause no detrimental

disturbance, which list is made by deleting the specified
frequency, may be superposed on a broadcasting airwave to be
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, 51ch,

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-



wave transmi ssion device 301 receives the airwave through the receiving
"antenna 112. The main control unit 314 creates information that t he channel
on which broadcast is received is 30ch and stores the informatidn ih PME
_main control unit 314 as the source |nf8#£at|on 316. Then, when receiving a
vi deo/ sound signal fromthe digital ed 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 nDduIated wave transmtter

119. Receiving.th i deo/ sound S|gnal d.the _squrc nfo ion fron1the
mai n congre I%‘rh f%’ﬂeqtﬂ?ﬁcﬁ?ﬁl %g 4Z§8’3 u{’ga}éd vwave &
transmtter 119 nodulates the V|deo/sound si.gnal to which the source
i nf or mat W8 G TR 0188 Ri {PPal WRBdESaPdd oWafk 1 13@ndnf¥sPsradcast

frequency specified by the main control unit 314, such as 48ch, and outputs
the di gi EAF FHERARIIREGRE AN BYt AePRPLiG dag tizating p%‘%%%%?stpﬁﬁéﬁhctatsltng
the digital modul ated wave to the digital nodul ated wave receiver 137 of
the digital (Trhmtﬁﬁ%e%vel%%e*p'raaﬁm%ﬁl@@ geviice tHi shaeths dhgdtal
described in the first enbodi ment. Wien the digital nodul ated wave receiver

137 recelVednoadcnsfiing sbatl an edORadds teAbUEeg (e HokRit at @3 ve

recei ver 137 denodul ates the digital nodul ated wave and outputs the
vi deo/ sofife Biegwile s coRFesPerdiBgutee thaf chaaniedrs iwhighietire occonsideired
control unit 331. The main control unit 331 receives the video/sound signal
t o whi chtphe€adae o idik st welbanae i desndmentedpioattde tatthevuwaseri k08¢ n&oi on,
and stores it. Then, the nmain control unit 331 controls the speaker drive
citrcuit tBe amadn mmi:scpl ayniti Y@lctheoiughlfhesgellepthaurinsubscoibeut idte
fromthe speaker 139 and video is projected on the display 142, like the
mai n coniidl, dwihe telpivene djagkt dléhénf howisebolodi mard . theirtékephohe main
control unit 331 creates an OSD (On Screen Display) signal on the basis of
t he sour 2énenftemmtriain BB2, oHuthet dightalShosiudadled ovave i apsmy/s si bne
circuit 141, and displays a channel on the display 142 on the basis of the
r, ~ . zdeviveQU@3 37

The distributed frequency list is stored in the main
control unit 121. In preparation 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



source,infor,mation 332. In this case, the character of "30ch" is displayed
“on the display 142. Wen video recorded in the hard disk recorder 120 of
the digital nodul ated wave transnission device 301 is transm RtEMAY @003
_exanple, that the video is a recorded vigeo, a recordi ng Channel, or a
recording tinme are enployed as the sour @ i nformation, so that those
i nformati on can be di splayed on the display 142 of the digital nodul ated
wave reception device 302. As described above, according to the
transm ssi on system transm ssion device 301, and reception device 302 of
the third enbodi nent, e transm ssion, device 301 adds the source
i nf or matSYREHA cHni"Sé ilhﬁ'orfﬁé’t“l (#Beorfht%t%]r gredirl abad Ye¥ESwhFE T
transmtted to the digital ,nodul ated wave and_ transnits the .
sour ce- i THEPWERI bReadBEq1digi% AR tRINA ated IR et anBEt RBPHEC &AL P by L6,
302 di spl ays a channel or the |like on the display 142 according to the
source iFREPHBLRBASWEBR SEd&icheth i thyineduhabefavayenaddd SUHRERSt Ae
source information is added, whereby a channel (this tinme, 30ch) on which
the vi debldechseund| yigpgdddasttde daimenerrhyedibnlepe dildemaythe?
despite the fact that transm ssion fromthe transm ssion device 301 to the
recept i oFE Y REY 3025t s 1gesuderRP3ad i fiehedia i Feyuradiilatieid wave, to
48ch), in addition to the sane effect as the effect of the first
enbodi nEIR . toaeeRibEed, athseedigitad avpduliedndaseunacasiver tH8 d@ipeal
nodul at ed wave reception device 302 recei ves broadcast of the channel
di spl ayerteputpethe( £reqgepry 4¢3 I dibgimgineontuplhunited@d \when t he
ser looking at the display 142 operates the digital nodul ated wave
tir ansmi ssi on HeeiBaigoconsroRamdd t HR Yk etagriwes chaenvidepsosag geignal
information is automatically nodified, and thus the channel displayed on
t he di spizgm 1tize cdhgbtadl sodudditiedevaumg ormadiceetyl1As dWbeni kd¢ above, the
transm ssion systemaccording to ( the third enbodi nent can be provided as
a transmigid@fseysdeaighadhisnalglonydedisyr the obas tirect hens affe acassid ),
While in figure 3 the digital nodul ated wave transm ssion device 301 and
t he di githe wbdied Asedndaségnedepts oreatendark 302tk ehgavdndiséd recorder
different electric lanp wire sockets, respectively, the both devices nay be
connect ek o tOm thereothect hiand,amhen rhesotidgo/Fomntesighali dspreferabl e
that the electric lanp wire sockets to which the both devices are connected
axe adj dommismeltetedi tol thp dilgd tsdcetdn liat achevaewererduepting devh.cas 102
house and an office. Further, while in the third enbodi nent the description
has beewigihart dfeihg resordedr ent Hdesdursderuatfioomeaef obheé suadded the t he
di gital nodul ated wave, the transm ssion device according to the present

i nvent i onden/ soped pptgnalcorcedivesi diraim ftdve tdigg¥tereprodunldtedcvame t he
di gital nodul ated wave and transmt the control-signal -superposed digital
nmodul at estaseiveer (Eb®oils nentpak tedr diondfhteerdi gl talampdisbabadsysvem a
transm ssi on devi ce,

( 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



~;~yy 2Q03 39 and a reception device according to a fourth enbodi nent of

the present invention will be described with reference to the drawi ng. The
transm ssion system according to the fourth enbodi nent can ext ”ggﬁu’z
distance for which a digital nodul ated e is transmtted. Figur ign%

bl ock diagramillustrating the constitutions of a broadcasting station and
the transm ssion system according to the fourth enbodinent. In figure 4,
the transm ssion system according to the fourth enbodi nent conprises a
digital nodul ated wave transm ssion device 401 which receives a frequency
(st andaifaeail ke adnddld Ahavoctbahefl pRYe. 970 AU L ddGaienGe | N the
frequency Fist, a transm ssion device % ereinafter, referred to as a
"repeater.y iaChar Y f y li.st .tra ilte

i ool eaePLRHRE PR S (8 ATHARTY ) T S HiRae SndReiEs
nmodul at e ve .eqphay frequency in the frequency list, and a digital
nndulate%8§gvgsrgg%%¥#%%iﬁevice 102 which receives the digital nodul ated

{ransm asi on f69: BaSRGEY oiERETY €69 oPbs ohbre TR dnc eHREraTar S gi tal
The sancopar o8P AR oA I | TAE ST AT E BACKRETS Fanehe B i am
o Lt od. HIRa! ROBHH PR (o0 10 $hcTLABAChR PR IRGPEHO A kL 20y 3
I equoncsAPRas L 390 ARas 1o FSo( ARG LEDAYr 1P B USRI on of Lhe.

digital nodul ated wave by the digit{al nodul ated wave transmtter 119 is
del et ed “F‘P‘%’r&#%éu@ﬁ(‘!&?%t% %hé LORFPetst FREUEAGY tails o afifE Hia e
distributed fromthe broadcasting station 103, and addi ng the second

frequency®| FRE BE1SKFIESN, ilddo/ sound signal to output the secor~d
frequency-1Iist added video/ sound signal, in addition to the functions
simlar to thBRENOFNENEEEYH thtl ot 1Hi €o0nRECEeEotai Fet SR ING st

enbodi nent. The reggsten 402 which is, conpected_to an electric lanp wire
socket APIFLLATpover ShFe A ARYMHriR esT U8R gLy alt DR ddodited Wadikatkedver
426, a digital npodul ated wave transmtter 427, a coupling capacitor 428 a
power ci%f&YFtoWsBUtLRd 5%9&r?hﬁnﬂ%?ﬁt%%n@°qgéét?ﬁewéﬁﬁigéﬁqﬁmﬁﬂgﬁﬁxﬂ ve
receiver, 426, the,di%ital nmodul at ed wave transmtter 427, the coupling
capaci t orS 09B2NSRYLERE powdhecislRFtr U olaPR YhEesade ABroNghdithie al
nodul at ed wave receiver 118, the digital nodul ated wave transm_tter 119,
the couffIR tRPaErPBFLteXs It 15 ROHEE hbipBwet 7¢i PRI theslesddiidbed in
the first enbodi ment, respectively. The main control unit 430 receives the
vi deo/ sHAP sYHRA Saﬁﬁeﬁ:hézfar'e(ﬂféﬁcﬁﬁm? sto f Fhen dhe18pdi PRAUASFSCa Y Shave
receiver 426 and stores the frequency list as the second frequency I|ist

431. FurigRSPLiPR ABVACEodOPo/thiAuI s & rebeetrict hppR wire-socketay 3o

4& and the power line 131. 1In this way, transmission of the
digital modulated wave is 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 lisst in which frequency that is used for transm ssion of the
“digital nodul ated wave by the digital nodul ated wave transmtter 427 is
del eted fromfrequencies in the second frequency |ist 431, andqu¢ﬁ“IQ§ud
~third frequency list to the video/soundo%ignal to output the
third-frequency-list added video/sound Si'gnal. Next, operations of the
transm ssion system transm ssion device, repeater, and reception device
according to the fourth enbodi ment will be described. Except for the parts
involving the main control unit 419 and the repeater 402, the operation of

h e . ' ¢ . o
accor 5323”1 o The @.Xiéf@ﬁhicé&:ﬁeﬁﬁf@aﬁj? Bﬁg‘%f?p%%?,ﬁg‘téﬁéﬁ%?ob va“ﬁf%%é%ze

. e S . .
bet &Linbﬁ%éﬁvgf‘fi?%%&%&atéed%fﬁfﬁfﬁ%%@:”‘%ﬁ oo es ATt Tt epeat er
402 02 el i
devi gtra Wﬁréaevaggggﬁﬁi%% at%ré‘% %&éggnﬁgggggﬁgawﬁ@/ﬁ%[ '[’gegg %If’%gen

the digit nodul af ed wave transn ssion deyvice 4Q1 and.the digita
gl 2 O b N EEBBEr OB e SRS A 1 OF cove: AbFABrd. Boswin Sl et on.

The main control  unit 4é§tstores the frequency list transmtted fromthe

di gi tal a\PHEIGHLESE F§Is: HOAToAUSPF U RFEIRY AR PRELABRONS jT@dio wave
(hereinafter, referred to as g ﬁlistﬂ%%% 420. f 42 2 3 MAY 2003 \Wen the
mai n cortdvIPenrddadoteetbe dimidip hatedsyayesrapsgidia o Ehe
the digital, nodul ated wave is transmtted, the nmpin control unjt 419

cr eat es GHPLE_EJARARL BEEEN HRVIS KT YHEPET 0% efeVEiERel Péd ity oFder "to st 2v)
421 in which 48th is deleted fromthe list 1. Then, the list 2 is added to

vi deo/FoirEininabe Petveesd theodididal gredrlabad Hp¥e khpe sideiedr 118
or a video/sound signal extracted fromthe hard di sk recorder 120, and the
list 2- ey theledigbtiad Boghdiated savutteansmispioni gevicendddl ftedthave

transmtter 119. Receiving the video/sound signal_and the list 2 fromthe
mai n cot¥®ltahimodudatede wavg trECaRidATIARN RS el P2 aABRi Bl CXEIRNRRNS at es
the |ist 2-added video/sound signal into a digital nodul ated wave of 48ch
speci f i atRBLO tWRVerpFACROAST Gﬂl%rﬂﬁsml%drﬁfg%%uVQV?hélﬂi &t AV nodul at ed
wave to the RF switch 124. The path until the digital nodul ated wave is

t ransni xQRAPRBEHATt helB &bt €asp B rdetigot1”g hBesgrbeas thatdigital
described in the first enbodinent. The digital nodul ated wave transmtted

t hr ough mafuld eed ryave appoRilver1 337 £ane @8 tret bbhe hdigi§rlamosdaddtadd

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.

O0f 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 receiver 426 through the electric lanp wire socket 423, the power line
" 447, and the coupling capacitor 42B. The main control unit 430 of the
repeater 402 namkes the digital nodul ated wave receiver 426 exedﬁﬂerﬂwaﬁmﬁl
_search and ., 2 3 MAY 2003 43 detect the digital nodulated wave
transmtted fromthe digital nodul ated ve 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 which has been transmtted fromthe
digital nodul ated wave transm ssion device 401, the digital nodul ated wave
recei ver_ 426 denodul ates the digital nodul ated wave, and outputs a
video/sdﬁ%dtg?gﬁgﬁp&ﬁg tH& 1ist 2 added to - the video/sound signal to the
mai n control ynit. 430. At,the detectjon of the digital .,nodul ated wave, a
brescr i bed colBTFBETa; SR RATHIEHE BARPSHERNLEr BV TREPE Hmyf To addod
to the digital ,nodul ated wave transmtted fromthe digital nodulated, wave
transm s%gﬁﬂs’aéW&@MG LAPBY dete 1D 56+ F nt ABPeWhERWEER 1t FE&iRf t3yitch
nodul ated wave transnmitted fromthe digital nodul ated wave transm ssjon
devi ce 4bd4t8ft hBer QA& Mpduirtesh WXTe ahEansME 886 MARY iSfcH Ok &S

di sturbing radi o wave by TV broadcasting, |n_that case, by detecting the
code, tHeuwmgdt hP #bQuiFdt cntive tewminal 4bs éaﬁedeﬁééttﬁﬁeﬂﬁgﬁW%ﬂCh
modul at ed wave fromthe digital nodul ate wave transm ssion device 401. The
mai n cot33| ofinfhe4dd gidadi madulated deadyve oupgeBt§nral dgvdcehd 02 sis 2,
stores the list 2, and creates the third frequency list (hereinafter,
referredcepngd Ho" thet R Lnasrt jtexpmingl sb3h ehfeoye@ tbatt Ade R ERYAEN
of. the digital nodul ated wave by the digital nodul ated wave transmtter 427
i's del etteerminadt hd7| asd therrdn, inpit ke ymtoal r bB4uare g90nggded hy a3
MAY 2003 44 the list 3 to the video/sound signal received fromthe digital
nmodul at ezpavaiel r eabileer wiEg ehihd buipakse hros $Eble- sadpenfod®@o/ sound
signal to the digital nodul ated wave transmtter 427. Receiving the

vi deo/ sourenshisaioane ft kdrd iditgix 4k gredwka bed nwavat esPlaoyings 30 badieup
digital nodul ated wave transmtter 427 nodul ates the |ist 3-added

vi deo/ sdumainshgsaionnpati.( . digital nodul ated wave of 50ch specified by
the main control unit 430, and outputs the digital nodul ated wave to the
coupl i ng capaEwrthez28whifde dgperthe chingk i¢mbodiment| sheddiaidals
transmtted through the electric lanp wire 129 and received by the digital
nodul at etbdialatedcepvieoft réeamid tiedP by chdadigbtall medudapedt ¥@vier om t he
speaker 139, while video is projected on the display 142 is the sane as
that in tien$missionntedileentl0ITHs radesivedineyi assongpat Higitee digital
nodul at ed wave according to the fourth enbodinent is shown in dotted |ines
443 and mpdunlsiedewate diegiepdliarodigwiiasl WRe thandhyitald meodimlafed 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,
transmissiop 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,



di gi tal, nodul,at ed wave transm ssion device 401 and the digital nodul ated
wave transmtted fromthe repeated 402 are the same in fornmats28¢AY 2003
different only in the contents of the |ists added thereto, when the digital
~nmodul at ed wave reception device 102 can fceive the digital nodul ated wave
fromthe digital nodul ated wave transm s§ion device 401, the digital

nodul at ed 2 3 MAY ~uu3 45 wave reception device 102 nmay receive that
digital nodul ated wave. While in the fourth enbodi ment the description has
been given of the case where one repeater 402 is provided, the nunber of
the repeater is not,.restricted to one, and twg.ar. r epeaters may h
5o enpRBSEE oAt chee HRPVBRH ARE r St bV ART CBOR8T Shid Iohe
reception_device ,102 is, (. | arger is. effective to, enploy two o

, Lt ] r re
[ epeat or ShARIGLATY BRE GHAE, OCCHPANRY PO CONRALSE WL o CysPerpere
transm ssjon devi ge 401, reception device 102, and re ter 402 of the
fourth ohbEdenael aate drhasomreabed; BYeEhFosoatiad ARl Gven ahen ¢ ho
di stance between the transm ssion device 401 _and the reception device 102
i s not within e tHansTils2keh of the drgital modnlated waee tREougd the
nodul at ed_wave fromthe transm ssion device 401 can be received by the
repeat er €468 tFHE LARhSNLES ahsTi 8 cBSRECEMEAgPTRIL NI R HaSeuUBRCY
different frequency, thereby realizing a transm ssion system which enabl es
extensiohn6ﬂugﬁé i skidh of sfrpgeenciesddhatona 1udIednkoebPrect as
the effect of the first enbodinment. Wiile, in the transm ssion system
accor di ngnidkedy ftouanshverrpehty datrémestalc dighrhance dereveesd which
tre di gital nodul ated wave transm ssion device 401 is connected and the
el ectri cthamsedivies sockeihe W EhUSABSdWEPt aFendddicated t@viese edeBVi on
device 102 is connected may be distant fromeach other, it is favorable
t hat thebepagcrist ladmyaie espeekeamt by aypubig Nme tAdns i whvkerehy the
di gital nodul ated wave transm ssion device 401 is connected and the
el ectri cdigifgadi moddakad twavki cant he Fopramiitteol withmihegereraténg
adj acent in the sanme building such as a house and an office, and further it
i s favor theedilsfurbiag|radke (wavepl hirdesoinentad Wwe ¢thae vepeat 8Pr402
is connected and the electric lanp wire socket to which the digital
nmodul at edufidesingc detirgmentakcdi®purbaneandEras said tding didj tieelpance) by
simlarly. APPLICABILITY IN I NDUSTRY As descri bed above, a transm ssi~
present Bhvengi 8V mashsniave, crdtfaverablei sreaspirisionrof Hikeigh the air
suited as a transm ssion systemwhich digital set top box such as a digital
di sk recgiggp/sgn@daaﬁqquﬂwﬂuhout 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



~n system acgording to the nodul ated wave through an via radio waves, and
‘is is constituted by a video cantorder and a hard X~ r 2 3 MAY 2003 47

CLAIMS 1. A transm ssion systemconprising: a transn ssion devbfg @éﬁlzoﬂ3

.receiving a list of frequencies that are judged to be unlikely se
g

mutual Iy detrinental disturbance bet weerf® hensel ves and the other users who
are allowed to use a TV broadcast frequency spectrumby a public (
institution, and transmtting a digital nodul ated wave using frequency in
the frequency list; and a reception device for receiving the digital

nodul ated wave transmitted fromthe transm ssion device. 2. The

transnis@i%ﬁu§P§P6mQ%9¥R#W4¥% 1hlcrarm thepfaeduendie kirsinstheni BRdaédnge
does not transmt the digital nodul ated wave when the frequency list is not
updat ed ®Whehfregusney dustly Hefi nelepebyoRromp thye stopPAG st system as
defined in Caim1l, wherein the transm ssion device transmts the digital
nmodul at egenavatipro@dh e cdbstrrkinanpadipewaaied byhEhee depnn oml sieipBeof
receives the digital nodulated wave transmitted through the electric |anp
wre. 4.theedigated swidnlated enave tbhipngh itheCedientkiaang wihe 129.
transm ssion device transmts the digital nodul ated wave through the air
via radi o wavEsrthed,t hherectpe i bneduency lésti @2 tise rditgiurdatredul dhed
wave transmtted through the air.

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.



a.r 2 3 MAY,2003 48 5. The transm ssion systemas defined in Claim1,
“wherein the transm ssion device transmts the digital nodul ated wave with
source information as information on the digital nodul ated wav@ Jqgqad 2003
_thereto, and the reception device inclugi a display for projecting video,
receives the digital nodul ated wave to ch the source information is
added, and projects video on the display on the ( basis of the source
information. 6. The transm ssion systemas defined in Claim1l including a
plurality of the reception devices. 7. The transm ssion system as defined

in CAaim1 further, including_a_repeater fqr_ .r.eceivi t he_di gital _.nodul at ed
wave transnitt% r#?%ﬁ1tﬁgetEgﬁgﬁfggﬁ&HQXﬁ%%ﬁ§%ﬂuﬂq?%ﬁ%ﬂi??Fﬁﬁaﬁﬁéiﬁigita
nodul at ed wave at frequency incl ﬁgd i.n the freguency,li st ghich i.S .

di 11 er entFIGQIRTHR FPOGRBRES OF CRE Fddditidd MR STedotY4: bA2Rawd ssion
wherein the receptjon deyjce receives t di gjtal nodul ated wave fromthe
repeat er, ?Y%?%aﬁagfaP etngFPQF%ﬁédmqgﬁifﬁéﬁu¥QY?nﬁ??ﬁPF%%ﬂsﬂ??&ﬁﬁ1102
device. 6. The_transm ssion systemas defined in Caimy7 including a

pl ural i t POIFeHerFEpGater £2995teRed pARSSE P SR eRBR G eF HREG TR i m

1, wherein the transm ssion device and the reception device perform

transm sihpreby eeteptenhlyr ubpdigigo: dhendditaidl TReUeRCigg S

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,



~ 3 ~1~Y 203 49 sane building. 10. A transm ssion device for receiving a

- list of frequencies that are judged to be unlikely to cause nu% aL%&
detrinental disturbance between thensel ves and the ot her users?whél&r €003
allowed to use a TV broadcast frequency Rectrun1by a public institution,
“and transmtting a digital nodul ated wave using frequency in the frequency
list. 11. The transm ssion device as defined in Claim210 conprising: a
reception nmeans for receiving a digital nodul ated wave from a broadcasting
station and denodul ating the digital nodul ated wave into a video/ sound

[ | : 1 .SS] as, f lagi h ' / [ | i

i o tal LR eel JRALEr. RbrtralnY e difr et eRlratai s OIS o
trol for, outputting. [ / d. si | _f th ti

moans. t o G THareh SaPbRP iitd R ERRAATS e F RerE FaRERESs Gn Thsns 5o

that it E{ansnits tﬂg v] deo/ sound si%nal at the frequepcy, in the frequency

ist. 12 AEAMERG anchie s FBADGRY FEE Ol SHa ST ATTORNL 16, thRePESF e

digital noqul ated wave is not transmtted t he frequepcy list .is not
upaat od WREHGLEERY v ataR) et ALY e GHPCULR LA oMeT nERELustn eI 2EF as
defined in Caim110, wherein the digital nodul ated wave is transmtted

t hrough &t%I%&4%9 V3%eP-wire. - 5 0 Q3 MAY 2003 14. The transmi ssion
device as defined in Claim10, wherein the digital npdul ated wave |is

transmitted t FIIEE theldi f Dlackadiaarares | His trpklngahbRi SONSTifeitinas

defined in Caim10, wherein . .
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



t he digi=tal rodul ated wave is transmtted wth source information as

- information on the digital nodul ated wave added thereto. ( 16. The

transni ssi on device as defined in Caim10, wherein a second fredueMAY 12063
in which the frequency enpl oyed for the tgransm ssion of the digital

" nodul ated wave is deleted fromthe frequency list is created, and the
digital nodul ated wave is transmtted with the second frequency |ist added
thereto. 17. The transm ssion device as defined in Caim 10, wherein the
digital nodul ated wave is transmtted to devices in the same building. 16.

A receptinn grybeeshewnr eecirdigitred Hidicte "EHYl 3hRE pavest canyrd ted at
frequency that is judged to be unlikely to cause nutually detri nental

di st ur bange,; Yetueennyt selfc i die ©Ed\esmiS8L6n W8PsBER akkewed i wserre TV
broadcast frequency Spectrumby a public institution. 19. The réception

devi ce asrgefinedpbAifdedit L& \M@g@ﬁp@i@lﬁgi £18é r 808U 24 ed e ititangm t t ed

through an electric lanp wire is recei'ved. 20. The reception device as

defined in Cjaﬁ@k%8’oﬂ@%&@ﬂ%ns\6éﬂtﬁé\Erin§ﬁIS§IanQgstémqi@ﬂéﬂsﬂﬂggﬁéﬂed
wave transmtted throtugh the air via radio waves [s receiveéd. 21.° A

recept | Ogiéjs?i’é:&e Q&EP%EE‘S u3io"i‘1 [fRARd e 85ARSn G Ok o BRE! %EE%n@hgngi;%clf"i'tm nt

modul at ed wave fo rce information as 1 hformation on t a

odul at e, ey o0} saaddedyand dammdietign the ghotialagpdylabedngave nto o

vi deo/ soun i gna the source i nformati o or outputting

sound; a i 5pLAY{ PhgPLAREEN"S 24 460 MY receiving antenna 232, the

( operation of the transmission system is the same as that in the
first embodiment, and descriptions thereof will be omitted.

A digital modulated wave outputted from the digital
modulated wave transmitter 119 is transmitted through the RF
switch 124 in the air as a radio wave from the transmitting
antenna 225. Then, the radio wave is received by the digital
modulated wave receiver 137 through the receiving antenna 232
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



a contr.pl nmemns for receiving the video/sound signal and the source
‘information fromthe recepti on nmeans, and outputting the sound sgq?gﬁ\¢q$ 3
t he speaker, while outputting a signal indicating video on the bas Q) Re
.source information and the video signaIE%{on1the reception nmeans to the

di splay. 22. A repeater for receiving a digital nodul ated wave to which a
frequency list is added, creating a second frequency list in which
frequency used for transm ssion of the digital nodul ated wave is del eted
fromthe frequency list, and transmtting the digital nodul ated wave with

g R T e R

devi ce fOr séending are j udged ely to
cause mut ual tri_nment i siurban t he | ve t he ot her
users whﬂog}léggg owed oe%ﬁgégl% %rﬁgagﬁéﬁ?%&{ﬂ“ csé'ogbzﬁ%m by a public
institution. 1.2 3 MAY 2003 52 24. A transm ssi.on . reception, system

conpr i 51 hg. abfr SRSETAPAT AP RLR AGCABILEE For Wl A e 1 Lt S 2FFken,
frequencjes_that are judged t e unli kel Q cause ,nut y detrinmental

Ui St ur bahEBnEBEASLRT: TS 20 D i et BERBE Lot LE s 2 0f ohhe B8c08d o
TV broadcast frequency spectrumb ubli.c institution: a transm ssion
devi ce f SREPELBRHEg Bt T ekehcdofhLe Cad vavEr s HEANSHEL BE 6 o7 2
nodul at ed wave usin freqﬁan¥ in the frequencg lists and a reception

devi ce fBﬁdeQCQP\Vien%rtq’}b Qi tEAn FRHEFARE 0 AREFE TG £fhi %R PG rBRrEREINg
transm ssi on device, wherein the transm ssion device does not transmt the
digital ®BHEPARRedfave AR tHElRY cquefeFLrLsCaPd enott NEFRRE AR BV ARG
pgéviouslé determ ned peri od. . )

An. A AFthepsamasesfack a3 the pffeayrofa g2 fANSA eaQdiment u2. Ayu. A;
.ASE.A,E.Au.A,(.AfI.A@Q.ASa.AyN.Afa.ANZ.AgYE.A . .

. AfFl . ASY. A, . Burslars . Alfsus preferaple thptathe dgyitel modulated wave

. A#F. A@3. ASu3. AYE. AYY. A3l . A, U3] 5p*. 12?%5| w nhc” Y] ca] ca] ca] ca] ca] ca] ca] ca] ¢
a] ca] caUfEapeaiesien) devideA4¢ ]%Ia‘]lc'ﬁljl@afiéa]‘-éé‘]lca‘]%i]élﬂ@éi [WBE ca] calca) cT
al* | WO

: 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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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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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 added 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 0OSD (On
Screen Display) signal on the basis of the source information
332, outputs the OSD signal to the display drive circuit 141,

and displays a channel on the display 142 on the basis of the
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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 if the digital modulated wave reception

device 302 receives broadcast of the channel displayed on the
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( 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 boéh 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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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



10 109SH10%& ()- 7" 10%& () - 5y#10% () - cd, ei eveef aB_@ 104! sf #10%& ()-! OyS
(10%W&’ () - MLOY& () -" 109& () - S#10%& () - UB10%&: ()- fff=gTggy @ @

104! L+109%& ()-1y' M 10% & ()- 23 MAY 2003
.y’ M 10%c& () - %BL0%& () - s# 109 ()- LI 109& () - ggh#i $i % & -i i _@ 1041 L

109 ()-1110% ()-: 10 10 108910% ()- L/ g#10% ()-L-g

10% ()-0i 2i zi i i $j aj dE_@ 104! " 10%&' ()-0s" $10%& ()-Y

109 ()-S10%& ()- 1 10%& () - #10% ()- ajqj j kk6l A dE_@

104! L% 10%& () - L#$10%& ()- L1 | 10%&' () - $10%& () -

109 () - wdO¥BtirhnEnlilddidmadyi@e 401 has functions of creating a second
1041 91$100& () - & | 10%& () - 9- 10%& ()- L+ 1 109& ()- L) g#10%& ()- 9" 10% () - mmm

n) n*n+n, pPayie&:104i!s OV % (WhidR #Re frequency used for the
1089@0%&: ()- &7$100& () - &510%& () - &310%&: () - 9n<nshoo" p paBib@

égg' 'm‘j'z@lﬁ’z@n(shilsﬁ%o%ﬁf (Ond P28l ) modd Q¥&Eet) walbOUR; (1@ €a1_PPPP. d]

104! ! L961h34@ 6L ol Gab V& A dr10P€r (119518 @e%éteﬁ%&%ﬁ (Predudnliéy-qa(rss
ssssuj @104y NE0% (). MT0 10 1090100& ()- &% -

'182? Y( gﬁg‘&%g?&&%%&ﬁ y;ﬁm%%\%#ygl%%ﬁ(ﬂpﬂ;r?&wg (1)5 IEi:j.strlbuted from
100 () FREUBREHERRRS Mot 5 R 150 M0 IS rerne: oamueney

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 embodiﬁent.

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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109%& () - >¥C¥ﬂ§b81%Q%al 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 embodimént, 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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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 2”) 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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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 extranéous 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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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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1109 ()-t 10yhile 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 40l 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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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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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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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

the 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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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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via radio waves.

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 1s 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 is received.

20. The reception device as defined in Claim 18, wherein
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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 meéns, 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 is 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.
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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.



