SPECI FI CATI ON Dl G TAL TERRESTRI AL BROADCASTI NG WAVE RECEI VER

TECHNI CAL FI ELD The present invention relates to a digital
terrestrial broadcasting wave receiver. -
BACKGROUND ART In the conventional analog terréstrial broadcasting

wave, each channel has one normal frequency assigned, and thus an anal og
terrestrial broadcasting wave receiver applies a one-channel -

one-frequency node therein. Accordingl when a channel is selected, a
frequency assigned thereto is al so §%€%¥FEH§Téﬂﬂ thus channel selection is
securely done. Wth a frequency drift occurred, the terrestrial
broadcasti ng wave receiver utilizes its automatic frequency tuning to
carry out channel selection correctly, although it takes |onger. In

the digital terresDIGITA) FERRESTRIGLVBROASRARITHINGOIWRYE RY&G¥IVERr ee
frequenci es including a normal frequency, an upper-offset frequency, and a
| oner - of fset frequency are possibilities to be singularly assigned to one
channel . Such
TECHNICAL FIELD
The present invention relates to a digital terrestrial

broadcasting wave receiver.

T ' BACKGROUND ART

In the conventional analog terrestrial broadcastihg‘wave,
each channel has one normal frequency assigned, and thus an analog
terrestriel broadcasting wave receiver applies a one-channel-
one—frequency mode therein. Accordingly, when a channel is
selected, a frequency assigned thereto is also selected, and thus
channel selection is securely done. With a frequency drift
occurred, the terrestrial broadcastingwave receiver utilizes its
automatic frequency tuning to carry out channel selection
correctly, although it takes longer.

In the digital terrestrial broadcasting'ﬁave, on the other
hand, three frequencies including. a normal frequency, an
upper-offset frequency, and a lower-offset frequency are
possibilities to be singularly assigned to one channel. Such
frequency éssignment is varied depending on an a_réa. ’ Therefore,
each digital broadcast station determines which frequencf goes

to which channel.



frequency assignment is varied depending on an area. Therefore, each
di gital broadcast station determ nes which frequency goes to which

channel . : In a transition period of terrestrial
broadcasting wave fromanalog to digital, an anal og broadcast channel nmay
be observed adjacent to a digital broadcast channel ‘in sone areas. |If

this is the case, radio waves on the digital broadcast channel and those
on the adjacent anal og broadcast channel ga¥ interfe each ot her
d af t¢

r Wi t . To
avoi d such i nterfEReAckraifithi 3R sPFHiA Eﬁﬁﬁﬁﬁ?aiobfﬂégﬂ?ﬁF%ﬁg wave
br oadcast channel out of three.gossible frequencies, the digital broadcast
stations nefBOMoaFUeT He® Qéphtahe Afal NpINDaBERECRALNFERTINGL, may be
~consideration. It is now assuned that a digital broadcast station
has a 2lchohserynddedireenrio ther digitalchapadraphehrprekHangemengnees- N
i's referred to as "Nch", the same is applicable to the below. As
exenpl ari | yIfhdws ilis Eh&casd, rhdiei varees gin dbpattpit2bdirosgicastochangeihe
anal og broadcast channel in an area where the broadcast station bel ongs,

t he broadcastdstrais@nutke ddipaceEntranaflicggbensgicast ¢henifdlmaysibherfere
frequency for digital broadcast. Contrarily, as exenplarily shown in FIG
20, if the wpprreadhaseér 22cd issroildiauwdaling cbfeadhast, ahannakshghihgea
21ch being the digital o

frequency to the digital broadcast channel out of three possible
frequencies, the digital broadcast statio'ns need to take the
adjacent analog broadcast channel into consideration.

It is now assumed that a digital broadcast station has a
21ch assigned thereto (herein, a channel having a channel number
N is referred to as “*Nch”, the same is applicable to the below).
As exemplarily shown in FIG. 19, if neither of adjacent 20ch nor
22ch is the analog broadcast channel in an area where the broadcast
station belongs, the broadcast station uses the normal frequency
of the 21ch as the frequency for digital broadcast. Contrarily,

.as exemplarily shown in FIG. 20; if the upper-adjacent 22ch is
the analog broadcast channel but the 21ch .being the digital
broadcast channel with the norm;":\l‘ frequency assigned (i.e., if
a frequency band denoted by a dotted line in FIG. 20 is used for
digital broadcast) in the area where the broadcast stationbelongs,
the radio waves on the digital broadcast channel and those on the
analog broadcast channel 22ch may interfere with each other. 1In

such case, the broadcast station uses the lower-offset frequency

of the 21ch as the frequency for digital broadcast. Further, as



broadcast, channel with the normal frequency assigned (i.e., if a frequency
band” denot ed by a dotted line in FIG 20 Is used for digital broadcast) in
the area where the broadcast station belongs, the radio waves on the

di gital broadcast channel and those on the anal og broadcast channel 22ch
may interfere with each other. In such case, the broadcast station uses
the I ower-offset frequency of the 21ch as the frequency for digital
broadcast. Further, as

in FIG 21, SRPWRhdD FdG- ot} acdht Brchl Peermdincery ZBFéadéhé?h%héﬂﬁéPgbut
t he 21ch belng t he digital broadcast_ channel wth the_ normal frequency

assi gned (ibgoadeasy q%aéﬁ\ﬁ;rk Fae2 1ele Releg e digdtadduqadeast Fh@n%} is

used for digital broadcast) the radio waves fromthe digital broadcast
channel andW%ﬁbséhﬁr6ﬂ¥m§hefﬁﬁquﬁgcbréaééqgﬁdcﬁanﬁeb 26ca fagauaneyfbard
with each other. Therefore, the broadcast station uses the upper-offset
frequency dénohedXich chs:u&uielinecpueﬁéﬁ- f2dr idiugadfobrdiaridaslt broadcastBo
far, no interference in radio waves has been observed for an anal og
br oadcast chhensldiadwavest frtontte dégitsl rbmdadweast chiagnedl atxd cdedeas £rom
channel . This is the reason why the conventional digital terrestrial
br oadcast i nghaearea I®s birvaddaadt bhannel r2@déhiimey inteefeee willy eaed other.
Therefore, the broadcast station uses the upper-offset frequency
of the 21ch as the frequency for digital broadcast.

- 8o far, no interference in radio waves has been observed
for an analog broadcast channel adjacent to the terrestrial wave
digital broadcast channel.

This is the reason why the conventional digital terrestrial
broadcasting wave receiver has been structured to select only one
frequency for one channel. Resultantly, the conventional
digital terrestrial broadcasting wave receiver may leave some
channel incapably unselected.

The terrestrial broadcasting wave receiver is generally
provided with a function (preset function) of searching a
broadcast frequency for every digital-broadcast-receivable
channel, and storing a resuit obtained thereby. 1In the .case that
the digital terrestrial broadcasting wave receiver is provided
with such preset function, in a transition period of terrestrial
broadcasting wave from analog to digital, after preset, some new

digital broadcast channel may be provided, some broadcast channel

may be changed from analog to digital, or some digital broadcast



frequency, for one channel . Resultantly, the conventional digital
terrestrial broadcasting wave receiver may | eave sone channel incapably
unsel ect ed. The terrestrial broadcasting wave receiver is generally:
provided with a function (preset function) of searching a broadcast"
frequency for every digital-broadcast-receivable channel, -and storing a
result obtained thereby. In the case that the digital terrestrial
broadcasti ng wave_recejver. is provided wth such preset functiaqn, i
transition %Bma Hax Berdanged InfirRaReny 4§- ﬁ/avéﬂl‘aﬂﬂﬁdaﬁé%gﬂteonaf-”ﬂﬁ%al
after preset, sone new digital broadcast channel may be provi ded, sone

br oadcast cﬁﬁﬁﬁé?ncﬁa$°béhﬁu%ﬂﬂﬁ¥1QﬁﬁﬁQﬁuﬁ%ﬁﬁ%?ﬁ%ﬂkﬁtzﬂn HCR ofRS R gthal

br oadcast channel may be
changed in ﬁlgqUQhcyetéegtrléhahgeadcagﬁnngeWﬁUenﬁeceivequgneyotorehelve
| ower - of fset frequency). 1In such case, the digital terrestrial

br oadcast i ndigatval receideast fmoot snebeiee ch@ingietlabr brhratoabs sulgmctiechtoew

channel or channels subjected to the above-described changes.

Ther ef ore, theobdpecée-désthébpdeskahgenvention is to provide a digital

terrestrial broadcasting wave receiver being freed from

Therefore, an object of the present invention is to provide

a digital terrestrial broadcasting wave receiver being freed from
the above-described problems occurring in the transition period
of terrestrial broadcasting wave from analog to digital while
receiving digifal broadcast assuredly on a channel on request.
In detail, an object of the present invention is to provide.a
digital terrestrial broadcasting wave receiver receiving digital
broadcast assuredly from a channel on request while taking three
possible frequencies to be singularly assigned to one channel into
consideration. Another object of the present invention is to
provide a digital terrestrial broadcasting wave receiver which
can receive digital broadcast from, after pteset for channels,
a digital broadcast channel newly provided, a broadcast channel

changed from analog to digital, or a digital broadcast channel

changed in frequency.

DISCLOSURE OF THE INVENTION
A first aspect of the present invention is directed to a
digital terrestrial broadcasting wave receiver of a type

receiving digital-modulated digital terrestrial wave signals by



t he above-descri bed problens occurring in the transition period of
terrestrial broadcasting wave fromanalog to -digital while receiving

di gital broadcast assuredly on a channel on request. |In detail, an object
of the present invention is to provide a digital terrestrial broadcasting
wave receiver receiving digital broadcast assuredly froma channel on
request while taking three possible frequencies to be singularly assigned
to one channel |nto consi deration., Anot her (4ectwgf t&e re ent I nvention

is to provile?BT8PEPr aPPe TR EN D RIS EBRAVER TP chOR€an
recei ve digital broadcast from after preset for channels, a digital
broadcast cRaghERL néﬂﬁfﬁﬁﬁﬁh%kxwaﬁebﬁﬁéﬂ%éstc%F%ﬁﬁﬁﬂn %W%n§8d5¥r6h9éﬁaiog
to digital, or a digital broadcast channel changed in frequency.

DI SCLOSURE rogdgasNVENTRIRL specifiedibyta afesot the rRECHVEseAPMPALEASF On
is directed to a digital terrestrial broadcasting wave receiver of a type
recei ving digital chanueht s¢lécgival meanesferabuipustiéhgnalwheyy the user

4 an antenna, and extracting thereanong, for denodul ati on, one
di gital terspestifabéswaveesugsiledcahaesedndiory teceptdian tehrough .a user’s
operation in a predetermined manner, channel specifying
information indicating the requested channel;

channel initial data storage means for previously storing
three types of frequencies including a normal frequency, an
upper-offset frequency, and a lower—offset frequency assigned to
each of a plurality of predetermined digital broadcast channels;

a front end part for receiving a control signal which
instructs a channel selection operation with any one of the three.
types of frequencies assigned to the requested channel, carrying
out, based on the control signal, extraction and demodulation
operations with respect to the digital terrestrial wave signals
received by the antenna, and generating synchronization
confirmation information indicating whether or not the selection
operation is completed in a normal manner; and

control means for generating the control signal according
to the channel specifying information, and controlling the front
end part by supplying the generated control signal to the ffont-
end part, wherein

the control means

includes single channel selection search means for



broadcast, channel specified by a usér, the receiver conprises:

channel sel ection neans for outputting, when the user specifies a
request ed channel for reception through a user's operation in a
predet erm ned manner, channel specifying information indicating the
request ed channel; channel initial data storage neans for previously-
storing three types of frequencies including a normal frequency, an
upper -of fset frequency, and a | ower-offset frequency assigned to. each of a
plurality ogeB?EGE%’ég'n#h‘édca’P*g'FPél SB%%CQEFOEaéﬂﬁe g; the threg ¥yBRf efd
part for receiving a control signal which instructs a channel selection
oper ati on WEFRdUARCHAR dIsigRed Hreene gpasngt indhrrdiaanedsirghdalt datae
request ed channel, carrying out, based on the control signal, extraction
and denodul atpvagedprana i end apahchénpgetar wobrhaddhgttffequenestin attvake
signals received by the antenna, and generating synchronization

“confirmati onsénfor nbigoral ruieadcast eineinerther thateet ltypsel oft foequepeiasi on
is conpleted in a normal manner; and control neans for generating

t he control assjgaédadeor thag orteo thennbapndlasspkcohyitie | sfochabhbaat hod
controlling the front end part by supplying the generated control signal
to the frontonedmpeidén VWAEHEMAtion obthlifedoly BupfEBfng the generated

i ncl udes single channel selection search nmeans for
5 control signal to the front end part, and

determines the broadcast frequency of the requested channel
by the single channel selection search means.

In the first asbect, channel selection is carried out with
consideration for tﬁree possible frequencies being previouély
assigned to one chagnel for digital broadcast. In detail, the
frequency in actual use for digital broadcast is searched for
among the three types of frequencies assigned to the requested
channel. Therefore, digital broadcast is assuredly received on
the requested channel.

Acéording to a second éspect of the present invention, in
the first aspect, |

the digital terrestrial broadcasting wav.e receiver further
comprises rewritable nonvolatile storage means for storing a
frequency in use for digital broadcast for any one of the
predetermined digital broadcast channels in conjunctionwith each
of the channels, wherein

the control means

further includes storage judgement means for judging



generating the control signal according to the three types of frequencies
assigned to one channel in the channel initial data storage neans, and
searching for a broadcast frequency in actual use for digital broadcast
anong the three types of frequencies assigned to the one channel, based on
the synchroni zation confirmation information obtained by supplying the
generated control signal to the front end part, and .~ determ nes the

broadcast frequency of the regquested channel b he singl hannel

select i on sEAPERCTaRnaict the BIPAACASTy Frequeapy Aor distal CEPBOrPsh P8
carried out with consideration for three possible frequencies being

previ ousl y thediegapisd ShénEﬁérﬂ‘%IstPGPdd}’gitthz% neRY¥AHRELte SHarams APPNSy he
frequency in actual use for digital broadcast is searched for anpng the
three types of frequenct?enatBeghéareget Hadoeneadt apanthahiiges THerkf bhe,

digital broadcast is assuredly received on the requested channel.
Accor di ng tbreadeashdfaeguencyf of hther ceanestadeahboneli hs sheredrsn the
aspect, the digital terrestrial broadcasting wave receiver further
conpri ses rerenvoihdtelacsvotage iIneagtnr agppisass tortheofrongt @nd pegientiei n
use for digital broadcast for any one of the predetermned digital '
br oadcast chanhedd sigreahjimsdtruartinigt hheachannél tdeel eddtdimne bbperaftdioa with
the stored broadcast frequency, and
when the storage 5udgement1neans does not judge that
the broadcast frequency of the requested channel is stored in the
nonvolatile storage means has the single channel selection search
means search for the broadcast frequency of the requested channel,
supplies, to the front end part, the control signal instructing
the channel selection operation with the broadcast frequency of
the requested channel and stores the broadcast frequency obtained
by the search into the nonvolatile storage means in conjunction
with the requested channel.

In the second aspect, Wifh the search for the broadcast
fre'que'ncy of the requested channel, the frequency, among the three
types of frequencies assigned to the channel, in actual uée for
digital broadcast, i.e., theibroadcast-freﬁuency'of the channel,
is stored into the nonvolatile storage means. Therefore, when
the channel is again specified by the user as the requested channel,
the front end part can start channel selection operation with

" the already-stored frequency as the broadcast frequency of the

requested channel. In this manner, a time taken from



t he control neans further includes storage judgenent neans for

j udgi ng 6 whet her or not the
broadcast frequency for digital broadcast on the requested channel is
stored in the nonvol atil e storage neans, when the storage -

j udgenent neans judges that the broadcast frequency of the requested
channel is stored in the nonvolatile storage neans, supplies, to the front
end part, the cantrol signpal instructing the channel selection operation
with the sPBPEYTAFBEALRSPT (il FeRups channel to comphfiiqhofsthprapel

j udgenent neans does not judge that the broadcast frequency of the

request ed cABAREL1PE Garppeshortere Rurtbeay isididegilageo benkinskaspect,
si ngl e channel sel ection search neans search for the broadcast frequency

of the requésgétiathhmpedcassusen & assurrdly oreceivedaen, thaereanesded
signal instructing the channel selection operation with the broadcast
frequency ofhanhelrwigubstedsitienatiionnfost thesthheebpoadibhie frequencyes
obtained by the search into the nonvolatile storage nmeans in conjunction
wi th the regsssgpddchanaekry channeln the second aspect, with the search
for the broadcast frequency of the requested channel, the frequency, anong
the three According to a third aspect of the present invention, in
the second aspect,

after generating the control signal instructing the channel
selection operation with the frequency stored in the nonvolatile
storage means as the broadcast frequency of the requested channel
for output to the front end part, when the channel selection
operation is not completed in a normal manner, the control means
supplies the control signal instructing the channel selection
operation with the broadcast frequency of the requested channel
by having the single channel selection search means search for
the broadcast frequency of the requested channel, and updates the
broadcast frequency stored in the nonvolatile storage means in
conj unction with the requested channel to the broadcast frequency
obtained by the search.

In the third aspect, if the front end part cannot complete-
its channel selection operation in a normal manner after a channel
selection operation carried out with the frequency stored as the
broadeast frequency of the requested channel, the broadcast

frequency of the requested channel is searched for by the single

channel selection search means, the channel selection operation



types of frequencies assigned to the channel, in actual use for digital
broadcast, i.e., the broadcast frequency of the channel, is stored into
the nonvol atil e storage neans. Therefore, when the channel is again
specified by the user as the requested channel, the front end part can
start channel selection operation with the already-stored frequency as the
br oadcast frequency of the requested channel. In this mnner, a
time taken

speci ficati of S?rfﬁ%dr%ﬁﬁé%%%m EﬂﬁuﬁﬁﬁrQQ?qnﬂﬁ&ﬁﬁﬂ%ﬁ$'5?68W§HH¥P agd) thefon

can be shorter. Further, simlarly to the first aspect, I tal broadcast
can be assubBfI§reERRGRFtorachasyBp bnoadcastafineHugnel % cqEparesRetor
the three possible frequencies assigned to every channel. Accor di ng

toathird ﬁ@@é@?lﬂs maﬁeé’s'éﬁtth%\ﬁ@(ﬂﬂcﬁﬁd bﬁoa@ﬁésifreﬁﬁfl\u%&%éct In this
after generating the control signal instructing the channel selection
oper ati on wnghnehe Eveguédcyostordidital Herqrsinadat¢hannat oiageharnged ap
t he broadcast frequency of the requested channel for output to the front
end part, wheagtbecghadnglitsgl| bebadoastperat benresenvedconptbeedhannal .
normal manner, the control nmeans supplies the control signal instructing
the channel sel ecAifdurth aspect of the present invention is directed to a
digital terrestrial broadcasting wave receiver of a type
receiving digital-modulated digital terrestrial wave signals by
an antenna, and extracting thereamong, for demodulation, one
digital terrestrial wave signal corresponding to a digital
broadcast channel specified by a user, the receiver comprises:
channel selection means for outputting, when the user
specifies a requested channel for reception through his/her
operation in a predetermined manner, channel specifying
information indicating the requested channel;
every channel scan means for receiving a predetermined
preset instruction, and in résponse thereto, sequentially
. outputting, on a channel basis, channel specifying information
which specifies each of a plurality of predetermined digital
broadcast channels;
channel initial data storage means for préviously storing
1_:hree types of frequencies of a normal frequency, an upper-offset
frequency, and a lower-offset frequency assigned to each of the

predetermined digital broadcast channels;

rewritable nonvolatile storage means for storing a



operation with the broadcast frequency of the requested channel by having
t he single channel selection search neans search for the broadcast
frequency of the requested channel, and updates the broadcast frequency
stored in the nonvol atile storage neans in conjunction with the requested
channel to the broadcast frequency obtained by the search. In the
third aspect, if the front end part cannot conplete its channel selection
operation i normal panner affer a, channel . sel ection operathon garrged
e P £

a
out with t hETFARGAERCYIRt oFRE k% hd 1 iHdc PFdasifen&F ofaf quE8fed
channel , the broadcast freqpenc% of the requested channel is_ searched for
by the si ngPEedeharRéeneddigtiahbseadensieeiannehe ivhapnepnskiee idh the
operation 8 is carried out with
t he sear che@h@rB@ddast frequency, and then the frequency stored as the
broadcast frequency of the requested channel is updated to the searched
broadcast frequengyirant ehdpartppreceivingne icordaed dignadiwhidaidnatructs
channel is changed in frequency, digital broadcast can be received on the
channel . a charkébuwelle csiper bpefrathenpw ek rdny mrenbifobhe shdigee dtypest ofa
digital terrestrial broadcasting wave receiver.of a type receiving
di gi t al - nndfitatieéndigstassigne@sio ionle vhdAnelgnahsrPing out, based on the
control signal, extraction and demodulation operations with
respect to the digital terrestrial wave signals received by the
antenna, and generating synchronization confirmation
information indicating whether or not the channel selection
operation is completed in a normal manner; and
control means for controlling the front end part by
generating the control signal according to the channel specifying
information outputted from the channel selection means or the
every channel scan means and by supplying the generated control
signal to the front end part, wherein
the control means,
includes every channel selection search means for
generating, when the every channel scan means receives the preset
instruction, the control signal according to the three types of
frequencies, stored in the channel initial data storage means,
being assigned to a specified channel specified by each of the
channel specifying information sequentially outputted from the

every channel scan means, searching for a broadcast frequency in

actual use for digital broadcast among the three types of

10



an antenna, and extracting thereanong, for denodul ation, one digital
terrestrial wave signal corresponding to a digital broadcast channel _
" specified by a user, the receiver conprises: channel sel ection neans
for outputting, when the user specifies a requested channel for reception
t hrough his/her operation in a predeterm ned manner, channel specifying

I nformation indicating the requested channel; every channel scan

means for rgceiving.a predeterm ned reset Lpstruction, and . in yespopse
theroto, scHUEMTATISS BEPRaLERnde i SRERRLTSBachennElanmasachad 1 bihg
i nformati on i ch specifies each of, a plurality of predetermned digital
br oadcast cHEMN %?lgatlon ?Qﬁghﬁﬁaﬁ+ﬁ?i¥ﬂfQEﬂ %?bF%@@lﬁﬁﬁhgyfﬁFpplglng
previously storing three-types of frequencies of a normal frequency, an
upper - of f sethe [FRIRERHS 2P siemads £eether Berrth @pd Pirdneantos BAE NG

the predeterm ned digital broadcast channels; rewitable
nonvol ati | etk odpadrass ffoleamemcyngoktained by the search into theg

frequency in use for digital broadcast on each of the predeterm ned
digital brozerestathbenstoragecmgamsctimncehihnchéoncwanhelthe specified
channel, and
when the channel specifying information is outputted
- from the channel selection means, reads the broadcast frequency
stored in the nonvolatile storage means in conjunction with the
requested channel., and then generates the control signal
instructing the channel selection operation with the read
frequency for output to the front end part.

In the fourth aspect, with a preset instruction, the
broadcast frequency ié searched for every predetermined channel
by the every channel selection search means with consideration
for three possible frequencies to be singularly assigned to one
channel for digital broadcast into consideration. Therefore,
every predetermined channel can be assuredly searched for the
broadcast frequency thereof. Further, once the preset is carried
out, as long as the predetermined chanhels are the digital
broadcast channels, the broadcast frequencies thereof are stored
in the nonvolatile storage means. Thereforé, in the case that
the prédetermined channels are the digital-broadcast-receivable
channels, once the preset is carried out, digital broadcast can

be received on the requested channel by first reading the

11



a front end part receiving a control signal which instructs a channel

sel ection operation with any one of the three types of frequencies
assigned to one channel, carrying out, based on the control signal,
extraction and denodul ati on operations with respect to the digital
terrestrial wave signals received by the antenna, and generating
synchroni zati on confirmation information indicating whether or not the
channel selectign operation is_c | eted in_a_norml nmanner; and )
Control meahEORIFaghimasanRY PRAETS SRUNERECHATERIFL SERBIS REPYALEREr of
signal according to the channel specifying information outputted fromthe

Yl
channel sel BEPFade FRRERS orathdhed, stpridaanthe skrer et PATE BPrsERArYPhg
the generated control signal to the front end part, wherein t he

control neadglection. ~includes every channel selection search neans
for generating, when the every channel scan neans receives the preset
instruction, the domerdingigma Fctidr disppato athéhehpeseseppesnpention, in
frequencies, stored in the channel initial data storage neans, being
assi gned t othesfearthedspbahpel specified by each of the channel
speci fying informati on sequentially outputted fromthe every channel scan
means, searching tle eobtoalicasanérequency in actual use for digital
broadcast anong the three types of 10
: further includes single channel selection search means for
- : : searching for, based on the synchronization confirmation
information obtained by first generating the control signal
according to the three types of frequencies assigned to one
channel in the channel initial data storage means and then by
supplying the generated control signal to the front end part, the
broadcast frequency in actual use for digital broadcast among the
three types of frequencies assigned to the one channel, and
storage judgement means for judging whether or not the
broadcast frequency for digital broadcast on the requested
channel is stored in the nonvolatile storage means, and
when the storage judgement means judges that the broadcast
frequency of the requested channel is stored in the nonvolatile
storage means, supplies the control signal instructing the
channel selection operation with the stored broadcast frequency
to the front end part, and
when the storage judgement means does not judge that the

broadcast frequency of the requested channel is stored in the

nonvolatile storage means, has the single channel selection

12



frequencies assigned to the specified channel, based on the

synchroni zation confirmation information obtained by supplying the
generated control signal to the front end part, and storing the broadcast
frequency obtained by the search into the nonvolatile storage neans in
‘conjunction with the specified channel, and when the channe
specifying information is outputted fromthe channel sel ection neans,

reads the broadcast frequenc stored in, the nonvol atil e storage neans i.n
Conj unct | onSRRFRLL REANFaGeBetby i HRAAMSARE HSTUGY (2 bsthheregREPERA
signal instructing the channel. sel ection operation wth the read
frequency f&RaBBBHut SUBPLAEST toft CORd-5odr tSignal ingprygleing thd shpeeel
with a preset instruction, the broadcast frequency is searched for every
predet er m négleahhpeoranatinn wish\thehhrnadcgetdoteprenap EFhaaaguestad
consideration for three possible frequencies to be singularly assigned to
one channefhénneditp the Hroaticast panto avhsitdaest tha briasicsisdr Erequenrcy
predet ermi ned channel can be assuredly searched for the broadcast
frequency tbbtabhed Buyrther seanch timdgrgsetnosvebatibs sttatagasméang as
the predeterm ned channels are the digital broadcast channels, the

br oadcast fcecenjenctésntweéthothar eeqhiosedd chahhelnonvol atil e storage neans.
Therefore, in the case that the predeterm ned channels are the

di gi t al - br oadcast I egiee Vebf€h £dipdrite) ssheaNatd be-caidestit ifseg@ehicgdogUthe

digital broadcast can
- requested channel is not stored, the broadcast frequency is
searched for by the single channel selection search means.
Therefore, even if some digital broadcast channel is newly
provided after preset, digital broadcast can be received thereon.
Further, the broadcast frequency obtained by the search is stofed
in the nonvolatile storage means. In this manner, when the
- channel is again specified as the requested channel, the broadcast
frequency is read from the nonvolatile storage means, and thus
channel selection éan be immediately started.
According to a sixth aspect of the present invention, in
the fourth aspect,
the control means
further includes single channel selection search
means for generating the control signal according to the three
types of frequenciés assigned to one channel in the channel
initial data storage means, and searching for & broadcast
frequency in actual use for digital broadcast among the three

types of frequencies assigned to the one channel, based on the

13



be received on the requested channel by first reading the

11 br oadcast frequency of the requested channel fromthe
nonvol atile storage nmeans, and then starting the front end part for
channel sel ection. According to a fifth aspect of the present

I nvention, in the fourth aspect, the control neans further

I ncl udes single channel selection search neans for searching for, based on

t he synchronlzaﬁlon confirmatiq i nf.ormati on obt ai ned firs ene aglng

the contr ol SERGHEPRISRESPE! (9L THE IO eLhEQHERE LT | PREHAAEHo DAY o

one channel in_the channel initial data storage nmeans and.then by

suppl yi ng t REPBEKERY eBNEOAERBT2LPY N6 Hel dadhtt e tdrepdront g8d part,

broadcast frequency in actual use for digital broadcast anong the three

types of fr@B8encies assigned to the one channel, and st orage

j udgenent neans for judgi ng whether or not the broadcast frequency for

di gital broadcast on thafteygeneahtigeihel costsodredmal tims traerdingt the

storage neans, and when the storage judgenent neans judges that the

“br oadcast cbaeqeén@pkﬁctﬂunr@ppmamrmhchanhethesﬁmgmuamoy1sﬁmrmmnymlahele
nonvolatile storage means as the broadcast frequency of the
requested channel for output to i:he front end part, when the channel
selection operation is not completed in a normal manner, has the
single channel selection search means search for the broadcast
frequency of the requested channel, supplies the control signal
instructing the channel selection operation with the broadcast
frequency of the requested channel to the front end part, and
-updates the broadcast frequency stored in the nonvolatile storage
means in conjunction with the requested channel to the broadcast
frequency obtained by the search.

In the sixth aspect, if the front end part cannot complete
its channel selection in a normal manner after a channel selection
operation carried out with the frequency stored as the broadcast
frequency of the requested channel, the broadcast frequency of
the requested channel is searched for by the single channel
selection search means. Therefore, even 1if some digital
broadcast channel is changed in frequency after preset, digital
broadcast can be- received thereon. Further, the broadcast

frequency of the channel stored in the nonvolatile storage means

is updated to the broadcast frequency obtained by the search. 1In
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storage neans, supplies the control signal instructing the channel

sel ection operation with the stored broadcast frequency to the front end
part, and when the storage judgenent neans does not judge that the
broadcast frequency of the requested channel is stored in the nonvol atil e
storage neans, has the single channel selection -

12 search neans search the broadcast frequency of the requested
channel , safﬁlles the co troI signal instructing the ch%pnel sel ecti on
operation hst“r?énlﬁ%'aﬂ §0ithe of 39T EREELEAEd RndhFeregyeshed

front end part, and stores the brogadcast frequency obtained by the search
into the noR@raeil chamialgsedegitdonncar dig dneefdataly W?%t?%é’l!e%%@lng
channel . In the fifth aspect, when the broadcast frequency of the
request ed chfnkroadcast Etgqeancyhérgmoab@a@@nV@éauéh@ySFQragéameﬁ@a for
by the single channel selection search neans. . Therefore, even if sone
di gital broadcastAchantiehgityo peppyenph@sprer Sft 'ehemmer,lt dingiendlion, in
broadcast can be received thereon. Further, the broadcast frequency
obt ai ned bytbhdefseatbhaspestpred in the nonvolatile storage neans. 1In
this manner, when the channel is again specified as the requested channel,
the broadcast the digital terrestrial broadcasting wave receiver further
comprises every channel search instruction means for providing
the preset instruction to the every channel scan means in response
to a user’s operation.

In the seventh aspect, in the case that some digital
broadcast channel is newly provided or changed in arrangement,
the every channel scan means is provided with a preset instruction
through operation on the every channel search instruction means.
With the every channel sedrch means, the frequency of the
newly—pfovided orl arrangement-changed digital broadcast channel
is stored into the nonvolatile storage means in conjunction with
each channel. 1In this mannef, even if some digital broadcast
channel is newly provided or ghanged in arrangement, digital
broadcast can be received thereon.

According to an eighth aspect of the present inveﬁtion, in
the fourth aspect,

the digital terrestrial broadcasting wave receiver further
comprises timer means for outputting a signal providing the preset

instruction to the every channel scan means at a predetermined

time interval.

15



frequency. is read fromthe nonvol atile storage neans, and thus channel
sel ection can be imredi ately started. According to a sixth aspect of
the present invention, in the fourth aspect, t he control neans
further includes single channel selection search neans for generating the
control signal according to the three types of frequencies assigned to one

channel in the channel initial data storage nmeans, and searching for a
broadcast frequepcy, jn act use f i tal broadcast t he t

types of frequencf té%s?bﬂggh SSPﬁg ghghéﬁmﬁr %)%ﬁﬁi(ﬁ]qrgg s1gh8t
13 nchro zation confirmation .inf natlonﬁﬁPtal ﬁ and by
suppl yi ng, Pﬁ%vé h%gdi PEEFE O PEFGRGFLPD ¥ hEDEr BRETE Scgfmeans

after generatlng the control signal instructing the channel sel ect i on
oper ation vt R RFRASEQEUEIRS tdMEr ¢V ahe TH@H\?@P&@ | Vel of AP hehaitad
the broadcast frequency of the requested channel for output to the front
end part, whepadeastheharnel sks aavwloh reparigladoRy shasgedohpl aFeangament,

‘normal manner, has the single channel sel ection search neans search for
t he broadcadigital broadcast can be received thereon at least after a

predetermined period.

According to a ninth aspect of the present invention, in
the fourth aspect;.

the digital terrestrial broadcasting wave receiver further
comprises reception means for receiving infqrmation transmitted
through a predetermined transmission path, and when the received
informatioh indicates any digital broadcast channel being newly
provided or. changed in arrangement, providing the preset
instruction to the every channel scan means

In the ninth aspect, when the reception means receives
information indicating that some digital_broadcast'channel is
newly provided or chahged in arrangement, the every channel scan
means is provided with the preset instruction. Therefore, even
if some digital broadcast channel is newly provided or changed
in arrangement, digital broadcast can be received thereon.

According to a tenth asbect of the present invention, in
'the fourth aspect,

thedigitalterrestrialbroadcastingwavereceiverfurfher
comprises reception means for receiving information transmitted

through a predetermined transmission path, and when the received

16



frequency. of the requested channel, supplies the control signal

instructing the channel selection operation with the broadcast frequency
of the requested channel to the front end part, and wupdates the broadcast
frequency stored in the nonvolatile storage neans i'n conjunction with the
request ed channel to the broadcast frequency obtained by the search.

In the sixth aspect, if the front end part cannot conplete its channel
selection in norpal manner after,a channel selection operation.caryied
out owi ¢ 't hon FoBRREReY "SRG Ludess TRl Baiths LA EPFBARERRy OO R PEduEafed
channel, the broadcast_ frequency of the requested channel is, searched for
by the singPER %ﬁﬁElChéBngtPBn°U§€§PEh‘Hﬁ%n§QUtPWﬁE&Q§cﬁ¥$ lé@%ﬁlfY%ngone

digital broadcast channel is changed in frequency after preset, digital

br oadcast chRfpENdEEePvedneher eon. Further, the broadcast frequency of

the channel stored in the nonvolatile storage neans 1is updated to the

br oadcast frequeneye opeatnel mganrde search. In

14 this manner, when the channel is again specified as the

requested channel, chafwethae| énclodesasibgliemmdinned ysalectah byearalli ng

t he broadcast frequency fromthe nonvol atil e storage neans.

Accordi ng tmeansefentdemsprcingftidheqresdntsignednticeprding to the three
types of frequencies assigned to one channel in the channel
initial data storage means, and searching for a broadcast
frequency in actual use for digital broadcast among the three
types of frequencies assigned to the one channel based on the
synchronization confirmation information obtained by and by
supplying the genefated control signal to the front end part ,
and

when the identification informatidn is outputted
from the reception means, determines the broadcast frequency of
the channel identified by the identifying information by the
single channel selection search means, and then stores the
determinedbroadcastfrequencyintothenonvolatilestoragemeans
in conjunction with the channel identified by the identifying
information.
In the tenth aspect, when the information received by the
receptionmeans includes specifying information about the digital
broadcast channel in current use, the broadcast frequency of the

channel is searched for by the single éhannel selection search

means, and the result obtained thereby is stored. 1In this manner,
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the fourth aspect, the digital terrestrial broadcasting wave

recel ver further conprises every channel search instruction nmeans for
providing the preset instruction to the every channel scan neans in
response to a user's operation. In the seventh aspect, in the case
that sonme digital broadcast channel is newy provided or changed in
arrangenent, the every channel scan neans is provided wth a preset

instruction_ :through er Ilon 0 the every annel search instruc n
anss W v eRe e B B0 OO OGagYSEY RARRAT SR Eh ¢ MBS or
new y-provided or arrangement-changed dl%lta| br oadcast channel is stored
into the noft@nged|ig §F6ﬁ§€§mﬁ§5nsaﬁf?1&*é Ftﬁhﬁ‘{%hnﬁﬁ)maté%h”&mg then
this manner, even if sone digital broadcast channel is newy provided or
changed in aﬁﬁﬁﬁgéﬁ%ﬂglQﬁQﬁmﬁﬂlo%ﬁb@GEé@@ﬁﬁﬂ$ﬁﬁﬁ¢%%éﬁW&&@#ﬁﬁ@mﬂlgltal
According to an eighth aspect of the present invention, in the fourth
'~ aspect, broadfesti ganabet eercesvedathbreatcasti ng wave receiver further
conprises tiner neans for outputting a signal providing the preset
instruction to thkcevedynghtonelelboentieaspait @ Hrbeepeesentdintention,
I nterval . 15

in the fourth aspect,

the digital terrestrial broadcasting wave receiver further
comprises reception means for receiving information transmitted
through a predetermined transmission path, and when the received
information includes +the identifying information and the
broadcast frequency of the digital broadcast channel in current
use, outputting the identifying information and the broadcast
frequency, wherein

when the identifying information and the broadcast
frequency are outputted from the reception means, the control
means stores the broadcast frequency outputted from the reception
means into the nonvolatile storage means in conjunction with the
channel identified by the identifying information.

In the eleventh aspect, when the information received by
the reception means includes the specifying information and the
broadcast frequency of the digital broadcast channel in current
use, the broadcast frequency is stored.in conjunction with the
channel. In this manner, even if some digital broadcast channel

is newly provided or changed in arrangement, after the above

~information including the identifying information and the
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In the ei.ghth aspect, the tinmer neans outputs a signal providing the
preset instruction to the every channel scan neans at a predetermned tine
interval. Therefore, even if sone digital broadcast channel is newy

provi ded or changed in arrangenent, digital broadcast can be received
thereon at |east after a predeterm ned period. According to a ninth
aspect of. the present invention, in the fourth aspect, the digital

terrestrial_ brogdcasting wave receiver further conprises, rec p%ion means
for rece vi RECPAFSF ReltT BGIGNE R TS ENaPRPOUGH G BAEaEr 1A e PFARERREET on
pat h, and when the received _information indicates any digital broadcast
channel bei R§PnBRI FeCRL¥GFdERSEROBhanged i n arrangement, providing the
preset instruction to the everé channel scan neans . _In the ninth
‘aspect, when the Peeepdibd HReansvwedéEh\aspedhodr Fhei RYes Rl daviend iat 18ome
digital broadcast channel is newy provided or changed in arrangenent, the
every channghes§anstneanfonsthraspgsti .with the preset instruction.
Therefore, even if sonme digital broadcast channel is newy provided or
changed in arrangeeedigitagi terrbsbadsdsvavansbgnadceavedOFbY¥rsodulated
According to a tenth aspect of the present invention, in the fourth
aspect, signahe,dagdtal terrestrial broadcasting wave receiver further
conprises reception neans for receiving information transmtted through a
predeterm ned trapkel $8600 gAdhpassd when the received
‘includes OFDM demodulation means for demodulating
the digital terrestrial wave signals, and
generates an OFDM synchronizing signal as the
synchronization confirmation information when +the . OFDM
demodulation means correctly demodulates the digital terrestrial
wave signals.
According to a thirteenth aspect of the present invention,
in the first or fourth aspect,
the digital terrestrial wave signals are OFDM modulated
signals, and
the front end part includes
. OFDM demodulation means for demodulating the digital
terrestrial wave signals, and
voltage controlled oscillating means for generating
a system clock for the OFDM demodulation means, and
the synchronization confirmation information is a signal

indicating a control voltage to be suppiied to the wvoltage

controlled oscillating means.
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16 | . I nformation includes identifying information of the digita
broadcast channel in current use, outputting the identifying information,

and the control neans further includes single channe
sel ection search neans for generating the control signal according to the
three types of frequencies assigned to one channel in the channel initial

data storage means, and searching for a broadcast frequency in actual use
one channel based rCTRLRS S ant ST CRTT Bl SERTHt e 1oR Pe RGP imt FERRBADR! ned
o R B o R R R A SBRER Ol nf ornat i on | S out put ted | rom t he
reception means, determnes the broadcast frequency of the channel
i dentified bythh@igdEal tafnas iicdr #aYe 64 9ppLerrre SFRYmodated ssgnatsi on
search means, and then stores the determ ned broadcast frequency into the
nonvolatileaB@orage means in conjunction with the channel identified by
the identifying
the front end part includes
OFDM demodulation means for demodulating the digital
terrestrial wave signals, and
error correction means for correcting an error
included in a signal, if any, obtained by the demodulation carried
out by the OFDM demodulation means with respect to the digital
terrestrial wave signals, and
the synchronization confirmation information is BER
measurement information generated by the error correction means.
ACcording'to a fifteenth aspect of the present invention,
in the firsf aspect,
the single channel selection search means searches for the
normal frequency with a higher priority among the three types of
frequencies.
According to a sixteenth aspect of the present invention,
in the fourth aspect, |
the every channel selection search means searches for the
normal frequency with a higher priority among the three types of
frequencies. |

According to a seventeenth aspect of the present invention,

in the fifth or sixth aspect,
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i nformation. In the tenth aspect, when the information received by
the reception neans includes specifying information about the digital
broadcast channel in current use, the broadcast frequency of the channel
is searched for by the single channel. selection search neans, and the
result obtained thereby is stored. In this manner,

17 even if sonme digital broadcast channel is newly provided or
changed in arrangenent, after the above i.nformation including,the

Cdenti fyi ng i nf or HRE | Db SRERIs SSLRGHHERSSPAT RN A/, SR Tgines for the
br oadcast can be_received thereon Acconding to a eleventh aspect of

the presentPPHORhtixRAVeRGY iy 6&%@%{%#&?’(",“153’ monghehgitdireg types of
terrestrial broadcasting wave receiver further conprises reception neans

for receivi FEeaReRERBEr oANEransmitted through a predetermnined transm ssion
path, and when the received information includes the identifying
i nformati on and thke Bingdeashanpeduesdpcifionhsadingh Meanpaskacthehabhel
in current use, outputting the identifying information and the broadcast
frequency, mbenal rfrequencyvwertht hehighest igniiowg tiyvnboongt the thwed figpes of
br oadcast .

frequencies.

In the fifteenth, sixteenth, and seventeenth as'pects, when
the single channel selection means and the every channel selection
means perform search, the normal frequency has a higher priority,
for the search, among the three types of frequencies assigned to
one channel. Indetail, the front endpart carries out the channel
selection first with the normal frequency generally having a
higher possibility for use than the upper-offset frequency or the
lower-offset frequency. Therefore, according to the fifteenth,
sixteenth, and seventeenth aspects, a time taken from
specification of the requested channel to completion of channel
selection or a time for preset can be averagely shorter.

According to an eighteenth aspect of the present invention,
in the first, fifth, or sixth aspect,

the single channel selection search means includes

first synchronization confirmation means for judging,
based on the synchronization confirmation information obtained
by supplying, to the front end part, the control signal

instructing a channel selection operation with a first frequency

included in the three types of frequencies assigned to the. one
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frequency are outputted fromthe reception neans, the control neans stores
t he broadcast frequency outputted fromthe reception neans into the

nonvol atil e storage neans in conjunction with the channel identified by
the identifying information. In the el eventh aspect, when the

I nformati on received by the reception neans includes the specifying

I nformati on and the broadcast frequency of the digital broadcast channel
in current use, the broadcast fragﬁgncy is_stored in coniuncxion,mﬁth t he

channel . | nchapRefpiGtheR OF PPt Hiegined selegbE a8 n with,ghey

provi ded or changed in arrangenent, after the above information including

the identif§ingti Areanapryniangompteted in a normal manner, and 18

broadcast frequency of .the channel is received, digital broadcast can be

recei ved t hereon second aypchapngzadiant wenffirmadion mganshefQr ededging,

I nvention, in the first or fourth aspect, the digital terrestria

wave si gnal shenethg-Dhlampel| a¢bdctsogmapperattinh with thehil fstoftregquengcaris

i ncl udes OFDM denodul ati on nmeans for denodulating the digital terrestrial

wave signalsotajmdged as being completed in a normal manner, based on the
synchronization confirmation information obtained by supplying,
to the front end part, the control signal instructing a channel
selection operation with a second frequency included in the three
types of frequencies assigned to the one channel but not the first
frequency, whether or not the channel selection operation with
the second frequency is completed in a normal fnanner, wherein

when the channel selection operation with the first

frequency is judged as being completed in a normal manner, the
first frequency is determined as the broadcast frequency of the
one channel, when the channel selection operation with the second
frequency is judged as being completed in a normal manner, the
second frequency is determined as the broadcast frequency of the
one channel, and when neither of the channel selection operations
with the first nor second frequencies is judged as being completed
in a normal manner, a third frequency included in the three types
of frequencies assigned to the one channel but not the first or
the second frequency is determined as the broadcast frequency of
the one channel.

According to a nineteenth aspect of the present invention,

in the first, fifth, or sixth aspect,

22



gener ates, an OFDM synchroni zing signal as the synchronization confirmation
i nformati on when the OFDM denodul ati on means correctly denodul ates the
digital terrestrial wave signals. According to a thirteenth aspect
of the present invention, in the first or fourth aspect, t he
digital terrestrial wave signals are OFDM nodul ated signals, and

the front end part includes OFDM denodul at I on nmeans for

denodul ating the djgital _terrestr signals oItage
Control Led osci i1 EbEngThekrecharnglaer iRy Sh SoRoEthniErnakinghute: &
denodul ati on neans, and the synchronization confirmation. |nfornat|on
is a signal indi EAFFRg Sémé%mqrwzw%g%ore%lﬁéa%ﬁw meanso ke yurgidge.
controll ed oscillating neans. 19

Accor di ng tbaﬁeﬂoﬁﬁt%kﬁn&YQﬁ#ﬁRﬂl%ﬁt¥Qﬂaqgﬂiﬂﬁm@ﬁhﬁweﬁpﬁ@ﬁmat#ﬁntﬁbtﬁiﬂgﬂ or

fourth aspect, the digital terrestrial wave signals are OFDM nodul at ed
signals, ~ahy# supplying, to the front end part, the control signal

instructing a channel selection operation with a first frequency
which is any one of the three 'types of frequencies assigned to
the one channel, whéther or not the channel selection operation
- with the first frequency is completed in a normal manner; -
second synchron-ization confirmation means for judging,
when the channel selection operation with the first frequency is
not 'judged as being completed in a normai manner, based on the
synchronization confirmation information'obtained by supplying,
to the front end part, the control signal. instructing a channel_
selection operation with a second frequency .included in the three
types of frequencies assigned to the one channel but not the first
frequéncy, whether or not the channel selection operation with
the second frequency islcbmpleted in a normal manner; and
third synchronization confirmation means for judg'ing, when

neither of the channel selection operations with the first nor
second frequencies is not judged as being completed in a normal
manner, based on the synchronization confirmation information
obtained by supplying, to the front end part, the control signal
instructing a channel selection operation with a third frequency
included in the three types of frequencies assigned to the one

channel but not the first or second frequency, whether or not the
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the front, end part includes - OFDM denodul at i on means for

denodul ating the digital terrestrial wave signals, and error
correction nmeans for correcting an error included in a signal, if any,
obtai ned by the denodul ation carried out by the O-DM denodul ati on neans
with respect to the digital terrestrial wave signals, and t he
synchroni zati on confirmation information is BER neasurenent information
generated by the error correction npeans Accarding to a fifteenth

aspect of tFBappesasifl SR PBﬁratilﬂnt"‘Héﬂ? FP@tt}é’s"ﬁ%EFequenCY ig ﬁ@mgiﬁﬁﬁé
channel sel ection search neans searches for the normal frequency with a

hi gher prioiPt$ BABAYLt MENPRFeecWh§pRENOf frequenci es. According to
a sixteenth aspect of the present invention, in the fourth aspect,
the every channel wkehediioncheaneh reRkRctien ¢ lppse rRdronhewitor rﬁillefféqaéncy
with a higher priority anmong the three types of frequencies.
Accor di ng t braegeenent tenjhdaspexs dirdiecqueElssrad iinvennoaomal mannke,f theh
or sixth aspect, 20
first frequency is determined as the broadcast frequency of the
one channel, when the channel selecti.on operation with the second
frequency is judged as being completed in a normal manner, the
second frequency is determined as the broadcast frequency of the
one channel, and when the channel selection operation with the
third frequency is judged as being completed in a normal manner,
the third frequency is determined as the broadcast frequency of
the one channel. |
According to a twentieth aspect of the present invention,
in the fourth, fifth, or sixth aspect,
the every channel selection search means includes:
first synchronization confirmation means for judging,
based on the synchronizatioﬁ confirmation information obtained
by supplying, to thel front end part, the control signal
'instructing a channel selection operation with a first frequency
which is any one of the three types of frequencies assigned to
.the specified channel, whether or not the channel selection
operation with the first frequency is completed in a normal
manner;

second synchronization confirmation means for judging,

when the channel selection operation with the first frequency is
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the every channel selection search neans searches for the normal frequency
with a higher priority anong the three types of frequencies, and

t he single channel selection search nmeans searches the normal frequency
with a higher priority anong the three types of frequencies. In the
fifteenth, sixteenth, and seventeenth aspects, when the single channel

sel ection neans and the every channel selection means perform search, the
AN T T LU A AR S A A S R R

I ndetai |l ,thefrontendpartcarriesoutthechannel selection first with the
normal freqtidneRreehedbliey apnbisgatian dREPTPBEIPRI PR30 DYsBUPRAYLRGe
upper-of fset frequency or the |ower-offset frequency. Therefore,

accor di ng teo tte fidarndeenid, pastxt teat¢ontrel suimRledmsi rasidacsa ghanpel
taken from specification of the requested channel to conpletion of .channel
sel ecti on oselkec¢then fopenatdsat wibh deegvedafeeguerey tiscluded in thecthdéag
to an eighteenth aspect of the present invention, in the first, fifth, or
si xt h aspectypes of fidmuenaipge adwmingredd S atid epesddied rhanseilnblhitidest
first synchronization confirmation neans for judging, based on the
synchroni zathe®n fdesfd r fbédeenenf ORIty obkaintad thy sihepIndIngselectien
front end part, the control signal instructing a channel selection

operation Wphdrarfén sivithegHenerconac fydefhdntyt e tdungel doesi®fa normal
frequenci es assigned to the one
manner; and
third synchronization confirmation means fo:; judging, when
neither of the channel selection operations with the first nor
second frequencies is not judged as being completed in a normal
manner, based on the synchronization confirmation information
obtained by supplying, to the front end part, the control signal
instfucting a channel selection operation with a third frequency
included in the three types of frequencies assigned to the
specified channel but not thé first or second frequency, whether
or not the channel selection operation with the third frequency
is completed in a normal manner, wherein
| when the channel selection operation with the first
frequency is judged as being completed in a normal manner, the
first frequency is stored into the nonvolatile storage means as
the broadcast frequency of the specified channel, when the channel
selection operation with the second frequency is judged as being

completed in a normal manner, the second frequency is stored into

the nonvolatile storage' means as the broadcast frequency of the
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21 channel , whether or not the channel selection operation with
the first frequency is conpleted in a normal manner, and second
synchroni zation confirmati on neans for judging, when the channel selection
operation with the first frequency is not judged as being conpleted in a
nor mal manner, based on the synchronization confirmation information
obt ai ned by supplying, to the front end part, the control signal
instructing a chapnel . selectio eration with.a second frequency inc]uded
1t he ¢ hr cabe S EERT i ye ABRCLRSA disnERShBEL S TR {0 RAESBaPrEE Ehne
first frequency, whether or not, the channel selection_gperation.wth the
second fregﬁ}éﬁ 1rd TR e ed 1o wigRst AP siadermPLpkrdin @ normal fagnetye
channel selection operation with the first frequency istégd%ed as being
conpl et ed i Bhe WoimthifrealsBcy iaestareddntoehhe fonvalafetls sitpsgogsmeans
broadcast frequency of the one channel, when the channel selection

oper ati on w3 hthécbxeadaast f frgueengyi ofj tibigespasipeedgcanpebied in a
normal manner, the second frequency is determ ned as the broadcast
frequency of the Adwendlyaifrigist aspenhecnf ridiet heesehttinvekziorelisséicettod
operations wth the first nor second frequencies is.judged as being

conpl eted to a reception channel selection method to be applied to a digital

terrestrial broadcasting wave receiver of a type receiving
digital-modulated digital terrestrial wave signals by an antenna,
and extracting thereamong, for demodu;ation, one digital
terrestrial wave signal corresponding to a digital broadcast
channel specified by a aser, the method comprises:

a channel initial data storing step of previously storing
three types of frequenciés-including a normal frequency, an
ubper—offset_ frequency, and a lower-offset fréquency assigned to
every predeterminad digital broadcast channel;

a channel specifying step of outputting, when the user
specifies a requested channel for reception through a user’s
operation in a predetermined manner, channel specifying
information indicating the requested channel;

a control signal generating step of generating, based on
the three types of frequencies assigned to the requested channel
in the channel initial data storiﬁg step, a control signal which
instructs a channel selection operation with any one of the three
types of frequencies assigned to the requested channel;

a synchronization confirmation information generating step
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in a nornmal manner, a third frequency included in the three types of
frequenci es assigned to the one channel but not the first or the second
frequency is determ ned as the broadcast frequency of the one channel.
According to a nineteenth aspect of the present invention, in the first,
fifth, or sixth aspect, ' 22

the single channel selection search neans includes: first

synchroni zatiion confirmation neans for judgin based on the .
Synchr oni 2 PF GRISSIIS At | SRSEH Oh B SRR Atk AR B LI mBxt FaCH e
front end part, the control signal Jjnstructing a channel selection |,
operation WEA 0¢TOLEL3tEeme BRI AN | i) SeSRSCH hdot nEBE tJpBitat
frequencies assigned to the one channel, whether or not the channel

sel ecti on optFaefFbRiahiwaVe BaoPRASt recetRASY thecigmiad and generahing
manner ; second synchroni zation confirmation neans for judging, when
t he channel sgethrenbrabpen aconhimhabhiemaiigmmatieniaddratd ngnwhethegedras
bei ng conpleted in a normal manner, based on the synchronization

confirmat i onot nfler chanoe lobe héatdohosyadiiomgncludinpetiie ext rend ipar andt he
control signal instructing a channel selection operation with a second
frequency i|dehodetlatiohhepéhattons is completed in a normal manner; and

a search step of searching for, based on the synchronization
confirmation information, a broadcast frequency in actual use for

. digital broadcast among the three types of frequencies assigned
to the requested channel.

A twenty-second aspect of the present invention is directed
to reception channel selection method to be applied to a digital
terrestrial broadcasting wave receiver of a type receiving
‘digital-modulated digital terrestrial wave signals by an antenna,
and extracting thereamong, for demodulation, one digital
terrestrial wave‘signal corresponding to a digital broadcast
channel specified by a user, the method comprises:

a channel initial data storing step of previously storing
three types of frequencies including a normal frequency, an
upper—-offset frequency, and a lower-offset frequency assigned to
every predetermined digital broadcast channel;

an every channel scan step of receiving a predetermined
preset instruction, and in response the:eto, sequentially

outputting, on a channel basis, channel specifying information

which specifies each of a plurality of predetermined digital
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types of frequencies assigned to the one channel but not the first
frequency, whether or not the channel selection operation with the second
frequency is conpleted in a normal manner; and third synchroni zation
confirmation nmeans for judging, when neither of the channel selection
operations with the first nor second frequencies is not judged as being
conpleted in a normal nmanner, based on the synchronization confirmation

i nformati on ob%ained g supplying, to the front end part, the control
signal insPFRREFAYLac %ﬁﬂﬁgg;selection operation with a third frequency

i ncluded in the three %gpes of frequencies assigned to the one channel but

not the first or 3eEbRECIFRYENE S, IHaNFRHAY Step of generating, on
23 channel sel ection operationwith the third frequency is
conpl eted FRCcAPhsPREPIndse Prafedr dinstructiomhdipgart ehakihel Pseviersdn
operation with the first frequency is judged as being conpleted in a
nor mal nannetkoredehriee sypescefidneguencdese? o$ hated ot hspaaiddetschannel
frequency of the one channel, when the channel selection operation with
t he second speejfitedy by |eacled &S heng champledt edpenifiynognalinfanmetionhe
second frequency is determined as the broadcast frequency of the one
channel , anseghentidzlghantpltsed £cd icontopsl atiiga Wihktirid@ting a channel
selection operation with any one of the three types of
frequencies;

a synchronization confirmation information generating step
of carrying out, based on the control signal generated in the first
control signal generating step, extraction and demodulation
operations with respect to the digital terrestrial wave signals
received by the antenna, and generating synchronization
confirmation information indicating whether or not the channel
selection operation including the extraction and demodulation
operations are completed in a normal manner;

a search step of searching for, based on the synchronization
confirmation information, a broadcast frequency in actual use for
digital broadcast amdng the three tYpes of frequencies assigned
to the specified channel;

a storage step of storing the broadcast frequency obtained
in the search step into predetermined nonvolatile storage means
in conjunction with the specified channel;

a channel specifying step of outputting channel specifying

information indicating a requested channel in response to the
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third frequency is judged as being conpleted in a normal manner, the third
frequency is determ ned as the broadcast frequency of the one channel.
According to a twentieth aspect of the present invention, in the fourth,
fifth, or sixth aspect, t he every channel selection search nmeans

I ncl udes: first synchronization confirmati on neans for judging,
based on the synchronization confirmation information obtained by
supplying, to the front end part, the control signal _instructing a channel
sel ecti on oP&RA{ ForFSHHGSELY | F?tanf‘feéqu%?l’éy regePtons Bhyoysk JMhe heSekr &e
-types of frequencies assigned to the specified channel, whether or not the
channel sel @Ber8hioBpéradi BReARLATIMABSH] papNeEequency is conpleted in a

nor mal manner ; §econd synchroni zation confirmati on nmeans for
judgi ng, when the réadiey seeri oreasbigraittihen briogldcalsd firequehcyqatacgdi s
24 not judged as being conpleted in a normal manner, based on

t he synchr dnitiet honvebdat it ewtticoragenheans tinorpmwiad nsoh By thugdpd yegaested

the front end part, the control signal instructing a channel selection

oper at i on wchhnaeiexloem theghantyeli speod€ging imfothdsebon is outputted in
the channel specifying Step;

.a second control signal generating step of generating a
control signal instructing a channel sel.ection with the frequency
read from the nonvolatile storage means; and

a channel éelection operation step of carrying out
extraction and demodulation operations with respect to the
digital terrestrial wave signals received by the antenna based

on the control signal gerierated in the second control signal

generating step.

BﬁIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing the structure of a digital
terrestrial broadcasting wave receiver according to a first
embodiment of the present invention;

FIG. .2' is a block diagram showing a first exemplary
structure of a front end part provided in the digital terrestrial
broadcasting wave receiver of the first embodiment;

FIG. 3 is a block diagram showing a second exemplary
structure of the front end part provided in the digital

terrestrial broadcasting wave receiver of the first embodiment;
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types of frequencies assigned to the specified channel but not the first
frequency, whether or not the channel selection operation with the second
frequency is conpleted in a normal manner; and third

synchroni zation confirmati on means for judgi ng, when neither of the
channel selection operations with the first nor second frequencies is not
judged as being conpleted in a normal manner, based on the synchroni zation
confirmati on information _qQbtained by s lying, to the frqoqnt end part, the
cont ol si gnal | FRRstt 487 kY o5k HARREET TG R BhEFAERSHRNAH SCFREFuEe
frequency included in the three types of frequencies_assigned to the, _
speci fi ed chhniée pE¥onbt epfe BP3¥%t PePViEEEn AT réHGerﬂ:‘ﬂl’%ﬁgetﬁ%Fre%Frhﬁ%
the channel selection operation with the third frequency is conpleted in a
normal manneroadpesking wave repehvehecachardbngskpethpohivper apedinmerhi:t he
first frequency is judged as being conpleted in a normal manner, the

first frequency iBIGtdrds enfdowhbantnyibeing cran ditegdigesnd berrepbrial
broadcast frequency of the specified channel, when the channel  selection
oper ati on whtbhatibestsinonbte ecpeatyer of tdged iasthembgdinemtl eaedien aut
normal manner, the second frequency is stored into the nonvolatile storage
nmeans as thehénnalcasletteguency of the 25

FIG. 6 is a block diagram showing the structure of a digital
terrestrial broadcasting wave receiver according to a second
embodiment of the present invention;

FIG. 7 is a flowchart showing how the digital terrestrial
broadcasting wave receiver 6f the second embodiment carries out
channel selection}

FIG. 8 is a flowchart showing a procedure foi a single
channel selection search in the digital terrestrial broadcasting
wave receiver of the second embodiment;

FIG. 9 is a block diagram showing the structure of a digital
terrestrial broadcasting wave receiver according to a third
embodiment of the present invention;

FIG. 10 is an exémplary flowchart showing how the digital
terrestrial broadcasting wave receiver of the third embodiment
carries out chaﬁnel selection;

FIG. 11 is a flowchart showing a procedure for every channel
selection search in the digital ﬁerrestrial broadcasting wave
receiver of the third embodiment;

FIG. 12 is a block diagram showing the structure of adigital
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speci fied channel, and when the channel selection operation with the third
frequency is judged as being conpleted in a normal manner, the third
frequency is stored into the nonvolatile storage neans as the broadcast
frequency of the specified channel. : A twenty-first aspect of the
present invention is directed to a reception channel selection nethod to
be applied to a digital terrestrial br oadcasti ng wave receiver of a type
receiving di |taI f atea ﬁbtal terrestri.al wave signals by ap h
antenna, andt eXEFEbt ngTPREFREROAE, VASE FERSIYISAt i35TOT «?QMEﬁt%J ourt
terrestrial mave signal corresponding . to a dlgltal broadcast channel
speci fi ed bYROLLREAL (QE Hae ndBeenbrireentio a channel initial data
storing step of preV|oust storing three types of frequencies including a
nor mal - f requency, FEn ppks -af Fxarchaeluehewingnd EF¢%@@#r%ff%6tafPéﬁﬁ%ﬁcy
assigned to every predeternined digital broadcast channel; -

channel specafyied ostepn dheodigital rt@rr\mrltaﬂebn@@dca%‘pmgwaé@ aeq:%z-m@gt ed
channel for reception through a user's operation in a predeterm ned
manner, chamhethegpbonfiyh nembodinemati on i ndi cating the requested channel

a control signal generating step of generating, based on the three types
of frequenci es asBI@ndad is & itowehaestdibwhannet irsn ekhepdlaaynetrocassinad
data storing step, a control signal which instructs a channel selection
operati on wedhrbay e o delad wheheantyfest Dén foGuart asgatal gpedadeashe

request ed channel; a synchroni zation confirmation information
generati ng Sh&fPnel or a change of channel arrangement in the digital
terrestrial broadcasting wave recéiver of thé fourth embodiment; ‘

FIG. 15 is a flowchart showinga second examplary processing
carried out to deal with an addition of a new digital broadcast
channel or a éhange of channel arrangement in the digital
terrestrial broadcasting wave receiver of the fourth embodiment;

FIG. 16 is a flowchart showing a third examplary processing
carried out to deal with an addition of a new digital broadcast
channel or a change of channel arrangement in the digital
terrestrial broadcasting wave receiver of the fourth embodiment;

FIG. 17 is a block diagrafn sﬁowing the structure of a digital

. terrestrial broadcasting wave receiver according to a fifth
embodiment of the present invention;

FIG. 18 is a flowchart showing an examplary processing
carried out to deal with an addition of a new digital broadcast
channel or a change of channel arrangement in the digital
terrestrial broadcasting wave receiver of the fifth embodiment;

FIG. 19 is a diagram'showing frequency assignment for
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26 . of carrying out, based on the generated control signal,
extraction and denodulation operations wth respect to the digital
terrestrial wave signals received by the antenna, and generating '
synchroni zation confirmation information indicating whether or not the
channel selection operation including the extraction and denodul ation

operations is conpleted in a normal manner; and a search step of
searching for,.based on . the synchroni zation confirmtion information, a
b ondcast {OLHHEREP IR ST LBer SR oS dHETY 2 BHSAHEAL: ChpbReL ciienoR 28
types of frequencies assigned to the requested channel. - A

t went y- secomd@ P eerodficafib pRaRRAL i nvention is directed to reception
channel selection nethod to be applied to a digital terrestrial
broadcasti ng waveF¥ecetflerdsofa adigpeaneslicviing fdiegiuemcynrrs aneenti gfesl
terrestrial wave signals by an antenna, and extracting thereanong, for
denodul at i odigbhel dbxpaddast gy gdier calsewhbat sagynuipesoddgeendi rhanoed is
di gital broadcast chanhel specified by a user, the nethod conprises:
a channel ith¢iahateyabstadcagtstkeanoél prandously storing three types of
frequenci es including a normal frequency, an :
FIG. 21 is a diagram showing frequency assignment for
digital broadcast in the case that a lower adjacent channel is

the analog broadcast channel.

BEST MODE FOR CARRYING OUT THE INVENTION

In order to describe the present invention to a greater
detail, the description is made by referring to the accompanying
drawings.
<l. First Embodiment>
<1.1 Structure of First Embodiment>

Depicted in FIG. 1 is a block diagram showing the structure
of a digital terrestrial broadcasting wave receiver 100 accordingl
to a first embodiment of the present invention. The digital
terrestrial broadcasting wave receiverlloo.is provided with a
terrestrial broadcasting wave antenna 11, a front end part 13,
an MPEG decoding part 14, a control microcomputer 15, a channel
sélection'part 16, and a qhannel initial data storage means 17.
Thereamong,thecontrolmiérocomputer15isiﬂuzonewhichcontrols
other constituents in the digital terrestrial broadcasting wave

receiver 100, and operates in a later—-described manner by carrying
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upper-of fset frequency, and a | ower-offset frequency assigned to every
predeterm ned digital broadcast channel; . an every channel scan step
of receiving a predetermined preset instruction, and in response thereto,
sequentially outputting, on a channel basis, channel specifying

I nformati on which specifies each of a plurality of predeterm ned digital
27 br oadcast channel s; a first control signal generating

step of generating, on reception of the preset instruction, based on the
previously °8tdt B&Fefiﬁ?céémtlg'/‘ﬁé’sp’a?g??‘&cﬁ&%deénd% eg"rfé?lcji“tib RY Q&G megory

channel specified by each_of the channel specifying |nfornat|on

sequent i al | ytBéEplt ERPlicakdm Iaéﬁos?%ﬁ%ﬂhqrn%‘]@e@tlmﬁ@t&)chaﬁh@theéfeWB&i%n

operation with any one of the three types of frequencies;

synchr oni zathéncewhrel mqmpqmﬁlmmth%nSg@rmrsﬁﬁ#gl@ifeﬁ\al@flymferﬁpﬁ@l@gt

based on the control signal generated in the first control signal .

generati ng saepr-dgsraitbedn shandedodwedtsadnomaperft omexawple r esprdt te

the digital terrestrial wave signals received by the antenna, and

generating spechtmnnaalyoneammlédrbgtsoﬁtwaternatlon i ndi cati ng whether or

not the channel

The terrestrial broadcasting wave antenna 11 receives an

OFDM (Orthogonal Frequency Division Multiplex) modulated signal,
which is a digital terrestrial wave signal transmitted from a
broadcast station. The received OFDM signal is forwarded to the
front end part 13. The channel selection part 16 responds to a
user’s operation, and outputs a signal specifyihg a user’s
requested channel (hereinafter, referred to as “channel
specifying signal”) Sch. The channel specifying signal Sch is
provided to the control microcomputer 15. The channel initial
data storage part 17 prestores data, as initial data, which
indicates three types of frequencies including the normal
frequency, the upper—offset frequency, and the lower-offset
frequency for each of the channels selectable by the channel
selection part 16. Based on the channel specifying signal Sch,
the control microcomputer 15 reads, from the channel initial data
storage part 17, at least one data (hereinafter, “requested
channel frequency data”) indicating the normal frequency, the
upper-offset frequency, or the lower-offset frequency for the

user’s requested channel (referred also simply as “requested

channel”). Thereafter, the control microcomputer 15 controls
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sel ection operation including the extraction and denodul ati on operations
are conpleted in a normal manner; a search step of searching for
based on the synchronization confirmation information, a broadcast
frequency in actual use for digital broadcast anong the three types of
frequenci es assigned to the specified channel; a storage step of
storing the broadcast frequency obtained in the search step into

pr edet ermi ned nonvol atil e storF%$ neans in _conjunctio ecified

with the s

Channel ; | the LroRtaepRPagieb? PYeRg 129'dh OBt HR FRAPEFRETATIAL SFeaRFyPHg

I nformation indicating a reguested channel _in reifonse to the

28 datasind @ fe§esscleqcenhffledignnl Rapidesh byhEbadhiraHe sisepagt

operation in a predeterm ned manner; _a reading step of reading the

br oadcast fit3gfiencyyrechrenizahioneconmhivonatior. stndare tireasonitodonifutbei on

with the requested channel when the channel specifying information is

out putt ed i nonthel ahianretongpetef 1iSngtlse dront end partsddosubirerts dhesOHRM]

generating step of generating a control signal instructing a channel

sel ecti on wmbHulatedreigeal yproeaded rpmtihze teareatatiiclle bgbatdagetimgneavand
antenna 11 to digital demodulation so as to correct any error
generated in a transmission path (hereinafter, such operation is
referred to as “channel selection operation by the front end part
137, details of which are later described). In this manner, a
transport stream signal on the user’s requested channel is
obtained, and then is forwarded to the MPEG decoding part 14. This
transport stream signal is image data encoded under the MPEG '
scheme. The MPEG decoding part 14 generates decoded image data
(data of MPEG image) from the transport stream signal for external
output.
<1.2 Structure of Front End Part and Channel Selection Operation
Thereby>

Depicted in FIG. 2 is a block diagram showing a first

exemplary structure of the front end part 13. The front end part
13 in such structure is provided with an AGC circuit 31, a channel
selection filter 32, a mixer 33, a PLL synchronization circuit
34, an IF+SAW filter 36, an AGC control part 37, an AD converter
38, anoscillator 35, a VCXO control part 311, an OFDM demodulation

part 39, and an error correction part 310.

The front end part 13 in such structure is supplied with
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a channel. sel ection operation step of carrying out extraction and
denodul ati on operations with respect to the digital terrestrial wave
signals received by the antenna based on the control signal generated in

t he second control signal generating step. BRI EF
DESCRI PTI ON OF THE DRAW NGS FIG 1 is a block diagram show ng the
structure of a digital terrestrial broadCasting wave receiver according to

a first enbodjne t e present i.hvent i

i agr am shodPREEAL (1418 LR 19 54 POCEES Bt 5:0F Ui BAerhad pRavhabe
in the digital terrestrial broadcastlng wave receiver of the_first

enbodi ment ; £reqUENncy ¢ata fxom He GO Ry I SIREATRY e s dPon d IR ERPPAR
structure of the front end part _provided in the digital terrestrial
broadcastrn@ombb% FerEroér spgnaheS¢? r sthenBbli fgRchronization circuit 34
29 FIG 4 is a block dragranrshomnng a third exenpl ary
structure eperakes;omnderithgrar chpnoeldeelartien digi sshrtedr estTie| OFDM

broadcast| ng wave receiver according to the first enbodi nent;
modulated signal provided from the terrestrial broadcastlng wave

antenna 11 to the front end pert 13 is controlled first by the
AGC circuit 31 so as tobe in a power level appropriate for adigital
demodulation system in stages subsequent thereto. " Tobe specific,
the AGC control part 37 generates a control signal based on an
output from the IF+$AW filter which is later—-described, and based
thereon, .the AGC circuit 31 controls a gain thereof. 1In this
manner, the OFDM modulated signal is controlled to be in a power
level appropriate for the sub'sequent digital demodulation system.
Thereafter, the OFDM signal is forwarded to the channel election
filter 32.

The selection filter 32 functions, based on the control
signal Scl from the control microcomputer 15, as a band-pass
filter passing only a signal in a frequency band corresponding
to the requested channei frequency data. Therefore, with the
channel selection filter 32, a signal (hereinafter, referred to
as “requested signal”) having a frequency (hereinafter, referred
to as “channel selection frequency”) indicated by the requested
channel frequency data is extracted from the above OFDM modulated
signal. The extracted requested signal is mixed with an

oscillation signal, which is generated by the PLL synchronization
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FIG 5 is a flowhart showing how the digital terrestrial broadcasting
wave receiver of the first enbodi nent carries out channel selection;
FIG 6 is a block diagram showi ng the structure of a digital terrestrial
broadcasti ng wave receiver according to a second enbodi nent of the present
I nventi on; FIG 7 is a flowhart showi ng how the digital terrestrial
br oadcasti ng wave recei ver of the second enbodi nent carries out channel
sel ection; is a rovchart showi.ng a procedure for a single
st

.. FIG,  §

channel sel tYFBhtsBAACHS Nt nERei ghearetesed G P hatRen.
recei ver of the second enbodi ment; FIG 9 is_a block diagram show ng
the struct (IWRTCANYPHredintost feeaueRCYRRAEAN A Sidral étrioapediate
according to a third enbodi nent of the present invention, . FIG 10
is an exenpfaeguenevcFhanadtion nghhowlawre alinglaryied t seauestedl tgpadcassi ng
wave receiver of the third enbodi nent carries out channel selection;
FIG 11 is wavé¢oskaped kyhogeing thinugletbeel B fak fadyechddineonveettedt £ oom
search in the digital terrestrial broadcasting wave receiver of the third
enbodi nent ;analog td-ldGgitali SnathkoBlk chomgerstesiBAy rnd thent butplteedf ta
di gi tal 30 .

the subsequent OFDM demodulation part 39.

The OFDM demodulation part 39 operates on a system clock
Sck supplied from the oscillator 35. The oscillator 35 is a
voltage controlled crystal oscillator (VCXO) , and a control
voltage Vé thereof is generated by the VCXO0 control part 311 based
on a signal outputted from the OFDM demodulation part 39. When

 the requested channel is correctly selected, the VCXO control part
311 and the oscillator 35 generating the system clock Sck to be
provided to the OFDM demodulation part 38 operate in a normal
manner, and thus the OFDM demodulation part 39 can correctly carry
out digital demodulation. Accordingly, an error generated in the
transmission path, if any, can be corrected by the error
correction part 310. The error-corrected signal is forwardéd to
‘the MPEG decoding part 14 as the transport stream signal on the
requested channel.

When the front end part 13 operates in the above-described
normal manner, the OFDM demodulation part 39 outputs an OFDM
synchronizing signal Ssync. The OFDM synchronizing signal Ssync
is forwarded to the control microcomputer 15 as information for
synchronization confirmation. With the OFDM synchr_onizing

—_—

T —
T ———

36 This Sheet Has Beep Replaceq

.TH!S S;{'EEEASEAS BEEN. | | l {’m Imll lll’ l’l /”/




terrestri.al broadcasting wave receiver according to a fourth enbodi nent of

t he present invention; FIG 13 is a flowhart show ng a procedure
for a preset carried out in the digital terrestrial broadcasting wave
receiver of the fourth enbodi nent; : FIG 14 is a flowhart showing a

first exanplary processing carried out to deal with an addition of .a new
digital broadcast channel or a change of channel arrangenent.-in the

di gital terrestivica% broadcaﬁti ng yave receiver of the fg;lrth nbodijérgn%;
FIG 15 is Y9PdhchatY2ShowrRg aCLRBEENE REGHPEPYPPFBEesE? ngd UISFT i bR dbt
to deal with an addition of a new digital broadcast channel or a chanfe of
channel ar r SYREREPRLIFHL1PR RAgYRear PBEAEREH al - Br 0atRAIEINF RRFePRrELet Yer
of the fourth enbodi nent; FIG 16 is_a flowhart showing a third
exanpl ary prdtasunlle sorpdetes its geaprned t¥ekechirh ARSFadLoR -newfdFet al
broadcast channel or a change of channel arrangenent in the digital
terrestri al réueasicedt i ahanaed r ései ot ofcanredtdyr t Iselgrididwentthe OFDM
FIG 17 is a block diagram showi ng the structure of a digital terrestrial
br oadcast i ngymelveonezenyesigonadr ddsynd oia mioftt hforwdnodedrehd dfhet heoptesknt
I nventi on; FIG 18 is a flowhart show ng an exanpl ary processing
~carried outmicrceahputdéih Ab. adthrisegqueait by hevhai gotetobriohccasémpaebenned or
a change of channel arrangenent in the digital terrestrial broadcasting
wave recei-vildgés tdhatf sfhbheohogdateon,is not yet confirmed, i.e., the front
end part 13 does not yet complete its channel selection operation.
Depicted in FIG. 3 is a block diagram showing a second
exemplary structure of the front end part 13. The front end part
13 in such structure forwards a signal (hereinafter, referred to
as “control voltage signal”) Svc to the control microcomputer 15
as information for synchronization confirmation. The signal Svc
indicates the control voltage Vc of the oscillator 35 which
supplies the system clock Sck to the OFDM demodulation part 39.
This is the difference from the first exemplary structure in which
the OFDM synchronizing signal SSync.is forwarded to the control
microcomputer 15 as information for synchronization confirmation.
Other than that, the second exemplary structure is similar to the
first,thusthesamecomponentssharethesameréferencenumerals,
and are not described again.
In the front end part 13 in the second exemplary structure,
when the requested channel is correctly selected on the basis of

the control signals Scl and Sc2 (i.e, information corresponding

to the requested channel frequency) provided by the control
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FIG 19 is a diagram showi ng frequency assignnment for

31 digital broadcast in the case that an adjacent channel is
not an anal og broadcast channel; FIG 20 is a diagram show ng
frequency assignment for digi tal broadcast in the case that an upper

adj acent channel is the anal og broadcast channel; and FIG 21 is a

di agr am show ng frequency assignnent for digital broadcast in the case

D o2 0 e Lo S SHELS0 PSPPI s the

pr esent |nvent|on to a greater. detail, the descr tlon I s made by
referring tﬁyﬁh@“éiﬂé?ﬁ?b%ﬂh g beRRAHgled ter the OEYM danadduhatiion Pfrl: 38
Structure of First Enbodi nent> Depicted in FIG 1 is a block diagram

showi ng t heoBe¥atesrtn 1 apREPUIAte cranga r iddd BhysdEhst Fagtralevettageer
100 according to a first enbodi nent of the present invention. The digital

terrestrial Vor ofddast i pgciblatorcépvaloesOOnéts provi dedhgirefoge, in this
| exemplary structure, as described above, the control voltage .

signal Svc. indicating the control voltage Vc is forwarded to the

.control microcomputer 15 as information for synchronization

confirmation. Based on this control voltage signal Svc, the

control microcomputer 15 checks whether or not the control voltage

Vc varies (to be specific, regards as not varying if the variation

of the control voltage Vc stays for a predetermined duration of

time within a predetermined range). If the control voltage Vc

is regarded as not varying, the control microcomputer 15 judges

that synchronization has been confirmed, i.e., the front end part

13 has normally completed its channel selection operation. If

the control voltage Ve is regarded as varying, on the other hand,

the control microcomputer 15 judges that synchronization is not

vet confirmed, i.e, the front end part 13 does not yet complete

its channel selection operation.

Depicted in FIG. 4 is a block diagram showing a third

exemplary structure of the front end part 13. The front end part

13 in this structure forwards, to the control microcomputer 15

as information for synchronizétibn confirmation, a signal

indicating BER (Bit Error Rate) measuremer_it information DBER

obtained by the error correction part 310. This is the difference
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terrestrial broadcasting wave antenna 11, a front end part 13, an MPEG

decodi ng part 14, a control mcroconputer 15, a channel selection part 16,

and a channel initial data storage part 17. Thereanong, the control

m croconputer 15 is the one which controls other constituents in the

digital terrestrial broadcasting wave receiver 100, and operates in a

| at er - descri bed manner by carrying 32

out a predeterm ned ram stored in internally-provi ded menor this is
A Prrdtidh, hep

ro ,

appl i cabl e 5F<® the Efﬁ% SR nE SFuctRRe 4 che OFIM,svRg fzing
m croconputer 15 is a constituent mainly |oerforrn'ngjr | at er -descri bed
channel sel 8&9N8h, SPERCerEMFicEwazted £0 g LPBHER I QEPFOBRLESE sbP t Afir e.
The terrestrial broadcasting wave antenna 11 receives an OFDM (O thogonal
Frequency Dinfermatinntfer eynohydnizeddon ganfirmahiien.i Othel gikeal that,
terrestrial wave signal transmtted froma broadcast station. The received
OFDM si gnal the thivdretesinplatihestrifuaintreeid pamila8. tdhehe famsd, $buecthen
part 16 responds to a wuser's operation, and outputs a signal specifying a
user's regsaméedompanarsts (silesre Ndid esgme efeffarethded nameraliannaind apechdyi ng
signal ") Sch. The channel specifying signal Sch is

described again.

In the front end part 13 in the third exemplary structure,
when the requested channel is correctly selected on the basis of
the control signals Scl and Sc2 (i.e., information corresponding
to the requested channel frequency) provided by the control
microcomputer 15, a bit error rate (BER) measured by the error
correction part 310 becomes “0”. Therefore, in this exemplary
structure, as described above, the signal indicating the BER
measurement informatioh DBER is forwarded to +the - control
microcomputer 15 as information for synchronization confirmation.
Based on the BER measurement information DBER, when BER = 0, the
control microcomputer 15 judges that synchronization has been
confirmed, i.e., the front end part 13 has normally completed its
channel selection operation. When BER ¥ 0, on the other hand,
the control microcomputer 15 judges that synchronization is __nét
yet confirmed, i.e., the front end part 13 does not yet complete
its channel selection operation.

Herein, in the third exemplary structure, the value of BER

is stored in a predetermined register provided in the error

correction part 310. Further, as already described, the control
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provi ded to the control mcroconputer 15. The channel initial data storage
part 17 prestores data, as initial data, which indicates three types of
frequenci es including the normal frequency, the upper-offset frequency,
and the |l ower-offset frequency for each of the channels sel ectable by the
channel selection part 16. Based on the channel specifying signal Sch,

the control mcroconputer 15 reads, fromthe channel initial data storage
part 17, at_|east one dgﬁ%%%hereLnafter channel fre

c L onabSLISsLpdee hannel Lreguency
data") i ndi TEETAGTRE R SEFEYRERTE PRV PRt SO ¥R PREERhEY 40t t he
| ower -of fset frequency for the wuser's_ requested chapnel (referred also, -
sinmply as "FeyttsERd g%haﬁﬂEFw??eThere%??%ﬁ,l?q%yconf?olaniE?%B%ﬁButE?aES
controls ] ] ] . 33 ) the frontend part 13
based both s¥n¢hecptgabitrd cRARAFMRPLGUBNEPLeaEiAdake TS RredetREBiNgdd
signal provided by the front end part 13 for synchronization confirmtion.
Under the ceegisteni thre thisd: esemplarycsiipigtarre shopiseafhefiticeemgtehy fon3
subj ects the OFDM nodul at ed signal provided by the terrestrial

br oadcast i nghaavel satechiond Imabnllygreal idedodwl avfbwase.as to correct any
error generated in a transm ssion path (hereinafter, such operation is
referred to<hs3"Chammel Selection bpeFatsbnEbpodimehtdnt end part

Next, with reference to FIG. 5, it is described how the
digital terrestrial broadcasting wave receiver of the first
embodiment carries out channel selection. As described above,
although synchronization confirmation is wvaried in means
depending on the structure of the front end part 13, any exemplary
structure from first to third in the foregoing may basically lead
to the same manner for channel selection described below (the same
is applicable to channel selection in other embodiments).

After the user operates the channel selection part 16 and
specifies a channel (requested channel) for reception, the
channel specifying signal Sch 1is provided, as information
specifying the requested channel, from the channel selection part
16 to the control microcomputer 15 (step S100). With the channel
specifying signal Sch, the control microcomputer 15 operates as
follows: first reads a normal frequency Fn of the requested
channel indicated by the channel specifying signal Sch from the
channel initial data storage part 17 (step S102); secondly

‘generates the control signals Scl and Sc2 on the basis of the normal

frequency Fn, and then supplies the generated control signals Scl
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13", details of which are later described). In this manner, a transport
stream signal on the user's requested channel is obtained, and then is
forwarded to the MPEG decoding part 14. This transport streamsignal is
i mmge data encoded under the MPEG schene. The MPEG decoding part 14
generates decoded i mge data (data of MPEG image) fromthe transport
stream si gnal for external output <l1.2 Structure of Front End Part and

Channel Sel ecti erati Ther eby> icted ip F isab

i 20r am ShoRTAGCE 0 Ehe RRIHpRRE BYTF (i} GPeR 008 RETFFOTPE dihpHnpeiad ey
front end part 13 in such structure is provided wth anwéiacanU|t 31 a
channel sei%cFPoﬁan%eﬁu%ZCh%n%?&e?e§90té°PLEp§§ﬁ5HP8n| orhei regmel
34, an I F+SAWTfilter 36, an AGC control part 37, an AD converter 38, an
osci | | at or BEeaReReXBrebateBISHM): snd lagt brppcedivssuthe |1@t¥°1§§rtt1°3’9f°§nd
an error correction part 310. ~ The front end part 13 in such
structure isyReppbibzation confirmation (OFDM synchronizing signal Ssync,

control signals Scl and Sc2 on the basis of the requested channel
frequency dbhe dammalheoddrigeobighsl ctompwirethessignalt egpbinsd ing thieeBER
control signal Sc2, the PLL synchronization circuit 34
measurement information DBER) from the front end part 13, and
based thereon, judges whether or not synchronization has been
confirmed in +the above-described manner (step S106). If
- synchronization is confirmed through the judgement, the control
microcomputer 15 ends its channel selection. |
If synchronization is not judged as being confirmed in step
S106, the control microcomputer 15 operateé as follows: first
reads an upper-offset frequency Fu of the above requested channel
from the channel initial data storage part 17 (step S108);
secondly generates the control signals Scl and Sc2 on the basis
of the upper-offset frequency Fu, and then supplies the generated
control signals Scl and Sc2 to the front end part 13 so as to cause
the front end part 13 to carry out channel selection operation
with the upper-offset frequency Fu (step S110); and lastly
receives the information for synchronization confirmation (OFDM
synchronizing signal Ssync, the control voltage signal Svc, or
the signal indicating the BER measurement information DBER) from
the front end part 13, and based thereon, judges whether or not

synchronization has been confirmed in the above-described manner

(step S112). If synchronization is confirmed through the
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operates,, and then channel selection is started. The OFDM nodul at ed
signal provided fromthe terrestrial broadcasting wave antenna 11 to the
front end part 13 is controlled first by the AGC circuit 31 so as to be in
a power |evel appropriate for a digital

denodul at i-onsyst em nst agessubsequentt hereto. Tobespecific, the AGC
control part 37 generates a control signal based .on an output fromthe

| F+SAWfilter which is later-described _and based the AGC circuit
31" cont 1 ol 5 HHNH Ehar Wt GO s WRERREPTPLR: GEbM 1ROG ated <TRRFSEs

controlled to _be [n a power |evel appropriate for the subsequent digital
dermodul at | oRSS§SEEAR - Thereafter, the OFDM signal is forwarded to the
channel election filter 32. _ . The selection filter 32 functions,
based on the cont¥bisynghyeaiizadiony dmmnafel t8aels kedrgcerphitered3n gtep .
band-pass filter passing only a signal in a frequency band corresponding
to the requekied thanpenrtfebonbargcempater Thoreporateqap fablogpanhbrst
selection filter 32, a signal (hereinafter, referred to as "requested
signal ") havéads @ flovguendf selief e¢gaeney Fa effethedbave aequelsdiedethannel
sel ection frequency") indicated by the requested channel frequency data is
extracted ffoomt tbeabthenr@ADM nbtlid bt ddtasispmatage phaet edUr acdtexp r 8hLest ed
signal is mxed with an oscillation signal, which is generated by the PLL
synchroni zaséesndly generates the control signals38cl and Sc2 on the basis
of the lower—-offset frequency Fd, and then supplies the generated
" control signals Scl and Sc2 to the front end part 13 so as to cause
the front end part 13 to carry out channel selection operation
with the lower—-offset frequency Fd (step S116). If the réquested
channel is a digital broadcast channel, the control microcomputer
15 now ends its channel selection. As a result, the transport
stream signal of the requested channel is outputted from the front
end part 13, and then decoded by the MPEG decoding part 14.

Also in the case that synchronization is confirmed either
in step S106 or S112, the transport stream signal of the requested
channel is outputted from the front end part 13, and then decoded
by the MPEG'decoding part 14.

Herein, in the above-described procedure for channel
selection in FIG. 5, with the requested channel specified, its
channel selection is first carried out with the normal frequency
of the requested channel. If synchronization is not confirmed

thereby, then the upper-offset frequency of the requested channel

is used for its channel selection. If synchronization is not yet
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circuit and is in the channel selection frequency, and then down-converted
into a frequency band of an IF signal (internediate frequency signal).

The. down-converted requested signal is wave-shaped by going through the

| F+SAWTfilter 36, converted from analog to digital in the AD converter 38,
and then outputted to the subsequent OFDM denodul ati on part 39. The
OFDM denodul ation part 39 operates on a systemclock -~ Sck supplied fromthe

oscillator 35. .The gqscillator 35 is a _voltage contraolled crystal

osci | 1ator ToRstmedntherdhit (e Trtmgt 445K HaRebiney §enahs: Baapg=tre
VCXO control part_ 311 based_ on a signpal outputted fromthe OF .
denndulatioﬁhgﬁP?l3§$ e f?ﬁéch%ﬁmggt%ﬁﬂ%ﬁ] TS GghﬁébWPﬁgngéBtEH?
the VCXO control part 311 and the oscillator 35 generating the system

cl ock Sck t®PpEe Bragrduget §orheherbriLdERbAGEAPTonPPAPE 188 pRESt B nfar
normal  manner,- and thus the OFDM denodul ation part 39 can correctly carry
out di git al seersbinattihenbrogder gt fgegueaneyer f Shegesmpieseed chanpel in such
transm ssion path, if any, can be corrected by the error correction part
310. The eordercas meximad §rggaencg—tupper-defifdeat fideeudPicGdeovdrngffaet 14
as the transport stream signal on the requested channel. When t he
front end paréqaénoper alreshen pirieseatiovevdasdpnhedoweve mpl thmmmeter tisen©@EDM
denodul ati on part 39 outputs an OFDM synchroni zi ng signal Ssync. The OFDM
synchroni zi fgs6t 888k vERHITmal bd 0h W dEHoFhdhe ICeRbHabn By, CHDEREPUbEFsd as

I nformation for

frequency—upper-offset frequency, or in some other orders for
searching the broadcast frequency. In the case that the éhannel
adjoining to the requested channel is not the analog broadcast
channel, the'requested channel is usually assigned the normal
frequency for digital broadcast. Accordingly, the normal
frequency generally has é higher possibility for use than the
upper—offset frequency or the lower—-offset frequency. Therefore,
it is preferable to set the highest priority to the normal
frequency among the three possible frequencies assigned to the
reqﬁested channel. That is, for the search of the broadcast
frequency fof the requested channel, it is preferable to carry
out channel selection firstly with the normal frequency. In this
manner, a time taken for channel selection is averagely'réduced.
<l1.4 Effects of First Embodiment>

- As described in the foregoing, according to the first
embodiment, channel sélection is carried out with consideration
for three possible frequencies béing'previously assigned to one

channel for digital broadcast (see FIG. 5), whereby digital
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synchroni,zation confirmation. Wth the OFDM synchroni zi ng

- 36 signal Ssync, the control mcroconputer 15 judges that
synchroni zati on has been confirmed, i.e., the front end part 13 has
normal |y conpleted its channel selection operation. |If the requested

channel is not correctly selected, the OFDM synchroni zing signal Ssync is
not forwarded to the control m croconput er 15. Cbnsequently t he control

m cr oconput er s that nchroni,zat i on not
The front  BHAZRSREY 185 dBesonoRtyerecaiptt o0 thec Remiartes) GhaPaRL -
operation. Depicted in FIG 3 is _a block_diagramshow ng a second
exenpl ary s@?ﬁé%hreeﬁ?nthg thentegngspadt channghelipr BAE @ﬁalﬁﬁ?@ 33 fhe
such structure forwards a signal (hereinafter, referred to as "control
vol t age si gharayenoy fortHdegebalr bromi@aééerrbb@enowalaﬁreﬁﬂ@nﬁm buh the
synchroni zation confirmation. The signal Svc indicates the control voltage
Vc of the ospperabcbfs8t fheghensuppki thet hewsysoéfisetofkeGukney, t AegOEaM
denodul ation part 39. This is the difference fromthe first exenplary
structure ibrahdcasttban@&Vasynchddpi rengisedgnbheSeygnc is forwarded to the
control mcroconputer 15 as information for synchronization confirmation
<2. Second Embodiment>
<2..1 Structure of Second Embodiment>
-Depicted in FIG. 6 is a block diagram showing the structure
of a digital +terrestrial broadcasting wave receiver 2000
according to a second embodiment of the present'invention.' The
digital terrestrial broadcasting wave receiver 200 is provided
with a channel data nonvolatile storage part 18. In this respect,
the digital terrestrial broadcasting wave receiver 200 differs
from the digital terrestrial broadcasting wave receiver 100 of
the first embodiment depicted in FIG. 1. The channel data
nonvolatile storage part 18 is implemented by nonvolatile memory,
and is used to store a frequency obtained by searching for the
digital broadcast frequency for the requested channel.
Constituents other than the channel data nonvolatile storage part
18 herein are the same as those in the first embodiment, thus are
under the same reference numerals and not described again.
<2.2 Channel Selection in Second Embodiment>
By referring to FIGS. 7 and 8, it isldescribed next below

how the digital terrestrial broadcasting wave receiver of the

. second embodiment carries out channel selection.
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O her than that, the second exenplary structure is simlar to the first,

t hus the sane conponents share the sane reference nunerals, and are not
descri bed agai n. In the front end part 13 in the second exenplary
structure, when the requested channel is correctly selected on the basis
of the control signals Scl and Sc2 (i.e, information corresponding to the
request ed channel frequency) provided by the control i oh

37 _ m croconputer 15, the VCXO control part 311 whic ener at es
the system cl ockA%c%rt H&S§FoPPEERES the %?ﬂﬁ‘g%nﬁ?dltﬁ%li%pﬁé 1ggand

operates in an appropriate range, and thus the control voltage Vc of the
osci |l | ator SBegbeiehof vehgnnerhdrepyestepn ehannelbxefiprampcaticmur ethgs
descri bed above, the control voltage signal Svc indicating the contro
vol tage Vc fhamreelespedlfvirgesigoal r@¢hnisrpronpdedr as mmfornationi forf or
synchroni zation confirmation. Based on this control voltage signal Svc,
the controspettfptogiteeredseshed channetlhef ron thet chamnebselsictiont pget Ve
varies (to be specific, regards as not varying if the variation of the
control voliage Vhestiaysrd bmizrpredpueenr hed schaas200) of withrehe ¢hamnal
predeterm ned range). |f the control voltage Vc is regarded as not
varyi ng, thspeonhfyhg siofechqul,ethéScomElféd microcomputer 15 operates as
follows.
First, the control'microcomputer 15 checks whether or not
the channel data nonvolatile storage part 18 stores a frequency
(broadcast frequency) Fb for digital broadcast of the requested
channel indicated by the channel specifying signal Sch (step S202).
If the broadcast frequency of the requested channel is judged as
being stored, the procedure goes to step S206. If the broadcast
frequency_ Fb of the requested channel is not judged as being stored,
the broadcast frequency of the requested channel is determined
bycarryingouteasinglechannelsélectionsearch(detailsthereof
are later described), the procedure of which is shown in FIG. 8
(step S204). Note that, the single channel selection search is
carried out when the requested channel in the digital terrestrial
broadcasting wave receiver has not yet been through the single
.channel selection search. As isdescribed later, after the single
channel selection search, the broadcast frequency of the
requested channel, that is, the result obtained by the search is

stored in the channel data nonvolatile storage part 18 as long

as the requested channel is a digital broadcast channel.
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t hat . synchroni zati on has been confirmed, i. e., the front end part 13 has

normal ly conpleted its channel selection operation. If the control voltage
Vc is regarded as varying, on the other hand, the control m croconputer 15
j udges that synchronization is not vyet confirmed, i.e, the front end part

13 does not yet conplete its channel selection operation. Depi ct ed

in FIG 4 is a block diagram showng a third exenplary structure of the

front end part 13, The frézﬁﬁeﬂg}- art 1%]|n this structyre forwards, to
t he control nicrdyadiﬁ?%r 419%%9&& B FESETPHE o P, IEPERE LSS, as
confirmation, nal _indicating BER (Bit Error Rate% measur enment
i nf or mat i ontEB %%?%?Feﬁrﬁgu?ﬂﬁge?FOF£EOFF€E??Bﬁdp§P nRgsH, FREsCPRLIAL
di fference fromthe first
exenpl ary sfieRaLfeSTh apd $C2 @w%%rﬂﬂ%ér%ﬁ@ﬁ@w Ebyptored in
forwarded to the control mcroconputer 15 as information for
synchroni zatherchammel atamomydatikmrstdrage pars 8. r andxehphapytputs
structure is simlar to the first, thus the sane conponents share the sane
ref er ence ntiherggnsraied spantmnl Sd@xarLSbéﬁlagadnScz to thd fromé endnpasnd
part 13 in the third exenplary structure, ~when the requested channel is
correctly skBestedsomot baubasitheoffront end part 13 to carry out channel
selection operation with the broadcast frequency Fb. Thereafter,
the control microcomputer 15 receives the information for
synchronization confirmation (OFDM synchronizing signal Ssync,
the control voltage signal Svc, or the signal indicating the BER
mea.surement information DBER) from the front end part 13, and
based thereon, judges whether or not synchronization has been
confirmed (step S208). If synchronization is confirmed through
th.e judgement, the control microcomputer 15 ends its channel
selection in a normal manner.
If synchronization is not judged as being confirmed in step
S208, the procedure goes to step $S210. This may be the case when
the broadcast 'frequency of the requested channel which has been
stored in the channel nonvolatile storage part 18 after the single
channel selection search is changed, for example, from the normal
frequency to the upper-offset frequency.
In step S210, the broadcast frequency of the requested
channel is determined through the single channel selection search

shown in FIG. 8 (step S5210). Thereafter, the control

microcomputer 15 generates the control signals Scl and Sc2 on the
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t he contr.ol S|gnals Scl and Sc2 (i.e., information corresponding to the
request ed channel frequency) provided by the control microconmputer 15, a
bit error rate (BER) neasured by the error correction part 310 becones
"0". Therefpre, in this exenplary structure, as described above, the
signal indicating the BER neasurenent information DBER is forwarded to
the control m'crocorrputer 15 as information for synchroni zation

confirmation. . Bas t he BE asuremané nformaél on ?E)E BER = 0O
Che | cont r dPaniBr SEoRpAFERaT8St uLERSUERGY '9%cﬁF8ﬁ? L ohhRaGhpAgRL Oata
confirnmed, i.e., the front end part 13 has nornal conpl et ed its _ channel
sel ection opeRuPidhilonahoBRee PArL 38 & (Hhe JtTRFUSREN, OPERHENRD RY ofhe
m croconputer 15 judges that synchronization is not yet confirmed, i.e.,
the front eﬁﬁab‘é]i‘t arsl @yEPURSt 9§tg%%$r¥ﬁ‘%?@ coantgrthgigerlsebet ansh sc2 to
operation. Herein, in the third exenplary structure, the val ue of
BER is stotke figpnt pndcm:et fi3ned aefosc_Psp ity ﬁ@@ln_trertdma@rtrbi to carry
correction part 310. Further, as already described, the control
39 out chanwzbmxritert ikh operpitignowt tbhanndle beoedcast fsequency
operationally realized by software. Accordingly, in a respect
that synchFiodi ¢sitewrs212)confTherebifeelry tkéerontg X mitdre quneaaicar dbnedds
its channel selection.

Referring to FIG. 8, it is described the procedure for the

. single channel selection search carried out in steps S204 and
S212.

In the single channel selection search, the normal
frequency Fn of the requested channel is read from the channel
initial data storage part 17 (step S12). Then, the control
signals Scl and Sc2 are generated on the basis of the normal
frequency Fn, and then the generated control signals Scl and Sc2
are outputted to the front end part 13 so as to cause the front
end part 13 to perform channel selection operation with the normal
-frequency Fn (step S14). Thereafter, the information for
synchronization confirmation (OFDM synchronizing signal Ssync,
the control voltage signal Svc, or the signal indicating the BER
measurement information DBER) is received from the front end part
13, and based thereon, it is then determined whether or not
synchronization has been confirmed (step S16). If

synchronization is confirmed through the judgement, the

synchronization-confirmed frequency, that is, the normal
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register,, the third exenplary structure shows a better match for channel
selection mainly realized by software. <1.3 Channel Selection in First
Enbodi nent > Next, with reference to FIG 5, it is described how the
digital terrestrial broadcasting wave receiver of the first enbodi nent
carries out channel selection. As described above, although

synchroni zation confirmation is varied. in nmeans depending on the structure

of the front end part_ 13, any ex | ar structur romfirst to third in
Che 1o boor FESTRSRRREDaip o Yarat Theo the Srrstialr fake Pva iz iu® shpEdsron
descri bed bel ow (the sane is_ applicable to channel selection in qther
enbodi nent s??rt 18 as the W%ﬂﬁeﬁ%ﬁ@?ﬁ%s"q hEechamnested cbannst [SﬁF?plﬁ

and specifies a channel (requested channel) for reception, the _channel
speci fyi ng §3@hal amdhthe §i69i'—€e€l,’1a§§eﬂ- nfBtREELBR S§ﬁ§€hf bAx n@n@ﬁé- request ed
channel, fromthe channel selection part 16 to the control m croconputer
15 (step S100). WEswnehnanbmadiionpedaidlyindosdgmalbedag contlcoed rigl step
m croconputer 15 operates as follows: first reads a normal frequency Fn of
t he request 8l6, ctiaangbpendd thsed fneqienchdhneaf dhecireguegtedgrnhbngeh fisom
the channel initial data storage part 17 (step S102); secondly generates
t he contr ol readnfitem Sche artthriSoR]l aimithimbakita eftddagyen@aral 17f (egepnsy8in,
and then supplies the generated control signals Scl
40 Next, on the basis of the upper-offset frequency Fu, the control
signals Scl and Sc2 are generated and outputted to the front end
part 13 so as to cause the front end part 13 to carry out channel
selection operationwith the upper-offset frequency Fu (step S20) .
Thereafter, the information for synchronization confirmation
(OFDM synchronizing signal Ssync, the control voltage sighal Svc,
or the signal indicating the BER measurement information DBER)
is received from the front end part 13, and based thereon, it is
then judged whether or not synchronization has been confirmed
(step S522). If synchronization is confirmed through the
judgement, the synchronization—-confirmed frequency, that is, the
upper-offset frequency Fu, 1is stored into the channel data
nonvolatile storage part 18 as the broadcast frequency of the
requested channel (step S30), and the single channel selection
search is ended.
If synchronization is not judged as being confirmed in step
S22, the lower-offset frequency Fd of the requested channel is

read from the channel initial data storage part 17 (step S24).

Next, the control signals Scl and Sc2 are generated on the basis
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and Sc2 to the front end part 13 so as to cause the front end part 13 to
carry out channel selection operation with the normal frequency Fn (step
S104); and lastly receives the information for synchronization _
confirmati on (OFDM synchroni zi ng signal Ssync, the control voltage signal
Svc, or the signal .indicating the BER neasurenent information DBER) from
the front end part 13, and based thereon, judges whether or not

hroni zati,on has been _ confirmed in t above-descri bed nann te
206 1Ot Bh PR A SRY SrEOHPR K« ARGLERCE NS RgeTAtEd pROCLor
control mcroconputer 15 ends its channel sel ectiagn. | f
synchr oni zaBieRate $ot FAHGES a8 HRUELRE i tarddrs AropEpendRAEt Ik SR ol

m croconputer 15 operates as follows: first reads.an upger-offset .
frequency Fhicofaupe thevErpefuesdcaathahdeto FRBERYtABLcHBRARBEL| AelealigAt a
storage part 17 (step Sl08); secondly generates the control signals Scl
and Sc2 on eperahids with hdhgppdewetfodfspteqfiveayerey dit t(isdepsuppbl es
the generated control signals Scl and Sc2 to the front end part 13 so as
to cause tHeefeahternd ipdiorn}itom cEor y syochochanreltisel exinfinrmgisirat | ba
wi th the upper-offset frequency Fu (step S110); and lastly receives the
i nf or mat i onréoeisgddiramichat f oontend pant ild, 6OHMAssy nbkreonzi b i ghah
Ssync, the control voltage signal Svc, or the signal indicating the BER
nMeasur enent j udged nwthé tile PERR)nd tt Gipndh@dirtianhapabech3contidrivagedstep
thereon, judges whether or not synchronization has been confirmed in the
above- descrsbefl. mrMgynchronization is confirmed through the judgement, the
synchronization-confirmed frequency, that is, the lower-offset
frequency Fd, is stored in the channel data nonvolatile storage
part 18 as the broadcast frequency of the requested channel (step
S30), and the single channel selection search is ended. If
synchronization is not confirmed through the judgement, on the
other hand, it.means that the user’s requested channel is not a
digital broadcast channel. 1If this is the case, the single
channel selection search is ended without the lower-offset
frequency being stored into the channel data nonvolatile storage
part 18.

After the single channel selections search carried out in
the above—descfibed maﬁnet, the broadcast frequency of the
requested channel is stored in the channel data nonvolatile
storage part 18 as long as the requested channel is a digital
broadcast channel.

<2.3 Effects of Second Embodiment>

According to the above-described second embodiment, with
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(step S112).
41

sel ecti on.

.Step S112,
a | ower-off
channel i ni

I f synchronization is confirned through the
judgenent, the control mcroconputer 15 ends its channel
| f synchronization is not judged as being confirned in

the control mcroconputer 15 operates as follows: first reads

set frequency Fd of the above requested channel fromthe

tial data storage part 17 (step S114); secondly generates the

control signals Scl and Sc2 on the basis of the |ower-offset frequenc
and t hen suppfELadee sfehepdreBCy dhtheIreguasiics! Ranany ssarahed heingbat
end part 13 so as to cause the front end part 13 to carry out channel

sel ection ope?RRebn selechitRe ST )of f 3BONY EQEERCPIIF i piseqegncies

t he request
m cr oconput
transport

front end

ed channel is a digital broadcast channel, the control

29siamedobp ctls Ghannshanelfrasiusndyorin Actaaleugkt forhdigital
stream signal of the requested channel is outputted fromthe
pevadddst arid e.hebthe brodddalsy £heqhiy déddtd ahapael , i stored

Also in the case that synchronization is confirmed either in step S106
+S112, the timndporhashetadasa gralvodfatilie sequegegshrchdnnetepssInutipuried
fromthe front end part 13, and then decoded

8). Therefore, when the channel is again specified by the user
as the requested channel, the control microcomputer 15 has the
front énd part 13 start channel selection operation with the
already-stored frequency as the broadcast frequency of the
requested channel (steps $202 and $206 in FIG. 7). In this manner,
a time taken from specification of the requested channel to
completion of channel selection can be shorter than the first
embodiment. Further, similarly to the first embodiment, digital
broadcast can be assuredly received on the requested channel while
taking the three poésible frequencies assigned to every channel
into consideration.

Further,. according to the second embodiment, if
synchronization is not confirmed by channel selection carried out
with the frequency stored as the broadcast frequency of the
requested channel, the single channel selection search is carried
out to newly search for the broadcast frequency of the requested
channel (step S210 in FIG. 7, and FIG. 8). Thus, chanﬁel selection
is carried out with the broadcast frequency determined thereby
(step S212 in FIG 7). As is known from this, even if a digital_

broadcast channel is changed in frequency (e.g., from the normal
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by the MPEG decodi ng part 14. Herein, in the above-described
procedure for channel selectionin FIG 5, with the requested channel
specified, its channel selection is first carried out with the nornal
frequency of the requested channel. If synchronization is not confirnmed
t hereby, then the upper-offset frequency of the requested channel s used
for its channel selection If synchronization IS not yet
42 % % r-offse enc&aof t he
request ed Eﬁ%ﬂﬂ%?cy % PBPe R&H éFts %ﬁF?BﬁY I?P t pderoadceak
. above procegure for channel selection, priorities are set for searchin
t he broadcabTeEPeRGERLPIAC dRethehanngl CRianBPYALatiihe Sharadnpars:
frequency[err]upper-offset frequency[err]- lower-offset frequency. In the
present inveht Pek, thendveeadeagt ofgedupscrotin ractwakt hee any morde the
order of normal frequency [err]lower-offset frequency[err]upper-offset
frequency, Broadcashe foduensvdets fsdoragsar thi npdaiedr sadddstt fdegikaty.
In the case that the channel adjoining to the requested channel is not the
anal og br odbdceadcasharae| bet hecebvyedsordthbacihmahnes. usual | y assi gned the
normal frequency for digital broadcast. Accordi ngly, the nornal
frequency gederthiydhBsbadinhegher possibility for use than the
<3.1 Structure of Third Embodiment>
Depicted in FIG. 9 is a block diagram showing the structure
of a digital terrestrial broadcasting wave receiver 300 according
to a third embodiment of the present invention. The digital
terrestrial broadcasting wave receiver 300 is provided with an
every channel search part 21. In this respect, the digital
terrestrial broadcasting wave receiver 300 différs the digital
terrestrial broadcasting wave receiver 200 of the second
embodiment shown in FIG. 6. Constituents other than the every
channel search part 21 are the same as those in the second
embodiment, thus are under the same reference numerals and not
described again.
In the third embodiment, the digital terrestrial
broadcasting wave receiver typically carries out an operation
(referred to as “preset”) of searching for the broadcast frequency
for every digital-broadcast-receivable channel as of the |
placement thereof. When the preset is carried out, the every

channel search part 21 sequentially supplies, on a channel basis,

information about every possible digital broadcast channel to the
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upper - of fset frequencyorthel ower-of fsetfrequency. Therefore, it is
preferable to set the highest priority to the normal frequency anong the
t hree possible frequencies assigned to the requested channel. That is, for
the search of the broadcast frequency for the requested channel, it is
preferable to carry out channel selection firstly with the nornmal
frequency. In this manner, a tine taken for channel sel ection is averagely
reduced. <1,4 iectf of . First Equ ngrt> des Cé | bed _i E
f or egoi ng, SE@B’Pﬁ nFTtEHhRR PREL LembdBeRETEr 6ﬁ§ﬁ&¥|1n§eF Et FBEOF@a &PPi ed
out with consideration for three possible frequencies being preV|oust
assi gned t o2BARt ehannel fHram &h§i ?‘é‘?rlﬁr‘%’é’dﬁ%?slt S@ééé"hFP@ft%l €B9nnel
di gi tal broadcast is
assuredly réeépobdonnranE ﬂéhu@%t@%ﬁ%hﬁhﬁephann¢l(ﬁHQﬂMfY¥ﬂﬁﬁﬁ1qn4heSCh
requested channel is not assigned, as the frequency for digital broadcast,
t he nornmal $pequéntygbthet hbanupper - D¢ sechahneluepegibyintesignet - 8¢hsés
frequency, digital broadcast can be assuredly received thereon. <2.
Second Enbodroended @ .thetcomtinalemdtr8eonpdtEnbdliL nelrt xhis mannBEplWhed in
FIG 6 is a block diagram showi ng the structure

preset is carried out, one channel specifying signal Sch for every

possible digital broadcast channel is provided, on a channel basis,

to the control microcomputer 15. Based on the channel specifying

signal Sch, the control microcomputer 15 carries out preset in

a later-described manner.

<3.2 Preset Operation and Effects Thereof in Third Embodiment>

Héreinafter, by referring to FIG. 11, it is described how
the 'digital terrestrial broadcasting wave receiver of the third
embodiment carries out preset.

In the third embodiment, preset is carried out through an
every channel selection search, the procedure of which is shown
in FIG. 11. The every channel selection search is started by
pushing a specific button (not shown). In the description below,
the available digital broadcast channels are presumably lch to
61lch.

In the every channel selection search, the channel
selection part 16 first specifies, according to  information
provided by the every channel search part, any one channel being

not yet through with channel selection among the 1ch to 61ch, that

is, any one not-yet-searched channel, and then outputs the channel
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of a digital terrestrial broadcasting wave receiver 2000 according to a
second enbodi nent of the present invention. .The digital terrestrial _
broadcasti ng wave receiver 200 is provided wth a channel data nonvolatile
storage part 18. In this respect, the digital terrestrial broadcasting
wave receiver 200 differs fromthe digital terrestrial broadcasting wave
receiver 100 of the first enbodiment depicted in FIG 1. The channel data
nonvol atil e storage part 18 is inplenented by nonvol atile nmenmo

f t ] ry, andis
used to stofPRealfYERdeRtndbt 3FhetPest SEMRE Mty he e (Sdieh §§%)bro§BEﬁst
frequency for the requested channel. Constituents other than the channel
dat a nonvol BRate &t cehgerPnt imdime dmmediatedy gdkerashens¥erynchppnelr st
enbodi ment, thus are under the sane reference nunerals and not described
again. <2.geDrahhenh Seadrchibn e Smdnev@mwdihamel from lchy tpepdehi A to
FIGS. 7 and 8, it is described next below how the digital terrestrial
br oadcast i ngotaret seaechked. of Thine, assuovidgetbaditiensezachiisssequenhaahdy
sel ecti on. 44 After the
user oper atmsdé hfraomaaneharsed e cdmadl qeetr tinl Guaber s pbei Ehesnalchpantfying
(requested channel) for reception, the : - :

signal Sch outputted first is the one specifying the 1lch.
Hereinafter, the channel specified by the channel specifying
signal Sch outputted in step S50 is referred to as “specified
channel”.

The channel specifying signal Sch outputted in step S50 is
forwarded to the control microcomputer 15, and based thereon, the
control microcomputer 15 operates as follows.

First, the control microcomputer 15 reads the normal
frequency Fn of ‘the specified channel from the channel initial
data storage part 17 (step S852). Thereafter, the control
microcomputer 15 generates the control signals Scl and Sc2 on the
basis of the normal frequency Fn, and then outputs the generated
control signals Scl and Sc2 to the front end part 13 so as to cause
the front end part 13 to carry out channel selection operation
with the normal frequency Fn (step S54). Thereafter, the control
microcomputer 15 receives the information for synchronization
confirmation (OFDM synchronizing signal Ssync, the control
voltage' signal Svc, or the signa_l indicating the BER measurement

information DBER) from the front end part 13, and based thereon,

judges whether or not synchronization has been confirmed (step
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channel specifying signal Sch is provided, as information for specifying

t he requested channel, fromthe channel selection part 16 to the control

m croconputer 15 (step S200). Wth the channel specifying signal Sch, the
control mcroconputer 15 operates as follows. First, the contro

m croconput er 15 checks whether or not the channel data nonvolatile
storage part 18 stores a frequency (broadcast frequency) Fb for digital
broadcast of the requested channel |ndicated hy .the %Paﬂnej ech%éing
signal Sch $3%bp SPpsynchrenigatppBaki sSPIfrRgHdityP I the ¥ the
channel is judged as being stored, the procedure goes to step S206. |f_the
broadcast fyegheaejzebior-cprfiEgadst EHSTRGRRE! ighﬁBt Fﬁdgeghﬁs Berfmgl
stored, the broadcast frequency of the requested channel is determ ned by
carryi ng oufrequeéngy &rthignabpred| atte dhesehpenel diata nonviediaddile gkerageer
described), the procedure.of which is shown in FIG 8 (step S204). Note

t hat, the spagte &haned bsoladckisinf segnehcy o f therspecbiiiedivhanned (step
requested channel in the digital terrestrial broadcasting wave receiver
has not yetSbheepn ahdotlyént bkespngteduebagoek sel stépof78earch. As is
described | ater, after the single channel selection search, the broadcast
frequency of the Ifeguersiretichkaivel istdwd jusgetings beduigt coht armed ibystep
search is stored in the channel data nonvol atile storage part 18 as |ong
as the requeséed gHwmnrentirvla fligrbabmpheagcast channel the upper-offset

45 _

frequency Fu of the specified channel from the channel initial
data storage part 17 {step S58). Next, the control microcomputer
15 generates the control signals Scl and Sc2 on the basis of the
upper-offset frequency Fu, and-then outputs the generated control
signals Scl and Sc2 to the front end part 13 so as to cause the
front ehd part 13 to carry out channel selection operation with
the upper-offset frequency Fu (step S60) . Thereafter, the
control microcomputer 15 receives the information for
"synchronization confirmation from the front end part 13, and based
thereon, judges whether or not synchronization has been confirmed
(step S62). If synéhronization is confirmed through the
judgement,thesynchfonization—confirmedfrequency,thatis,the
upper-offset frequency Fu is stored into the channel data
nonvolatile storage part 18 as the broadcast frequency of the
specified channel (step S70), and then the procedure goés to step
S72.

If synchronization is not judged as being confirmed in step

S62, the control microcomputer 15 reads the lower-offset
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In step 206, the control mcroconputer 15 generates, as the broadcast
frequency of the requested channel, the control signals Scl and Sc2 on the
basis of the frequency Fb stored in the channel data nonvol atile storage
part 18, and'then outputs the generated control signals Scl and Sc2 to the
front end part 13 so as to cause the front end part 13-to carry out
channel sel ecti onoperati onw tht hebroadcastfrequencyFb. Thereafter, the
control mcroconputer_15 receives the infqrmation for .synchronization

Cont | rmat | ofZCERBRFEy REHPbri? PR oS SHATHe L ST S SPopOrLagh Eighal
Svc, or the signal indicating the BER neasurenent informati on DBER) from
the front eflatpaiitorPge RAGT badsFernestbn, NardgethfiraMHeo birifgpcomputer
synchroni zati on has been_ confirnmed (step S208). |f synchronization is
confirnmed thPcURREratRs jihgyEEtrol: FagpsherIFL MRt SEonput the In s of the
channel selection in a normal manner. I f synchronization is not

j udged as bébrigrcoffeehdrequenepFdszos] thae qutunethitbegirnetarasd epns2od.
This may be the case when the broadcast frequency of the requested channel
whi ch has be&ggnaisofed and tIul dvarubel fmontokadi barst b3 agre gmrto t8uskt €het he
single channel selection search is changed, for exanple, fromthe nornmal
frequency tbrohe epparamt flSetof cegugnoyt channel lselde o2 bperbiid olar eadhast
frequency of the requested channel is determ ned through the single
channel sel enéi Qoweasotfset frequency Fd (step S66). Thereafter, the

control microcomputer 15 receives the information for
synchronization confirmation from the front end part 13, and based
thereon, judges whether or not synchronization has been confirmed
{step S68). If synchronization 1is confirmed through the
judgement, the synchronization—éonfirmed frequency, that is, the
lower-offset frequency Fd is stored into the channel data
nonvolatile storage part 18 as the broadcast frequenc? of the
specified channel (steﬁ S70) , and then the procedure goes to step
S72. If synchronization is not confirmed through the judgément,
on the othef hand, it means that the specified channel is nof. a
digital broadcast channel. If this is the case, the procedure
goes to step §72 without the lower—-offset frequency being stored
into the channel data nonvolatile storage part 18.°

In step S72, it is judged whether or not every channel from
lch to 61ch has been searched. Herein, an expression of ™ channel
is searched” means that the frequency for. digital broadcast
(broadcast frequency) of the channel is searched through the

above-described processing (steps S50 to S70). If the judgement
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showmm in FIG 8 (step S210). Thereafter, the control
m croconputer 15 generates the control signals Scl and Sc2 on the
46 basi s of a broadcast frequency Fb2 stored in the channe
data nonvolatile storage part 18 as the frequency obtained by the search,
and outputs the generated control signals Scl and Sc2 to the front end
part 13 so as to cause the front end part 13 to carry out channel
sel ection operation_with t he, br oadcast .frequenc FEb2 (step S212).
Thereafter, P‘E h# %Bn#\%l tﬁ%&?o%&%uﬁé’?“elézh&?dgéi it% rb%tar%éetr %%?]é%l??%h. the
Referring to FI 8, 1t is described the procedure for th si ngl e channel
sel ection s@%‘?%‘?%‘&%?r?&&uSHis itP sPEpR §§84 arfdOMsphen  an quf?q"tcﬁse' s&ﬁ%l e
channel sel ection search, the normal frequency Fn of the requested channel
is read froRfeRRARFRANREP™ SAPt it Sd&: 4 SSARRAThrUN Y (Y ApInnehesS -
the control signals Scl and Sc2 are generated on the basis of the nornal
frequency Fehorpeghhesearchrtheemeyitbneyery sthpnnel Seprah@dsc thegggery
outputted to the front end part 13 so as to cause the front end part 13 to
per f or m chatipehnek| sel¢chionpesasion witéndé@. nornal frequency Fn (step
S14) . Thereafter, the information for

. According to the above-described preset operation, the

every channel selection search is carried out while taking.three
possible frequencies to be singularly assigned to one channel into
consideration. .Therefore, every channel.from lch to 61lch is
- assuredly searched for the broadcast frequency thereof. _ Further,
once the preset is carried out, as long as the channel specified
by the above every channel selectién search is the digital
broadcast channel, the broadcast frequency thereof is stored in
the channel data nonvolatile storage part 18.
<3.3 Channel Selection and Effects Thereof in Third Embodiment>

Next, it is described how channel selection is carried out
for the user’s requested channel. Herein, it is assumed that
preset is carried out by the above-described every channél
selection with a user’s request.

FIG. 10 is a flowchart showing an exemplary procedure for
channel selection (hereinafter, referred to as “first exemplary
channel selection”) in the third embodiment. In the first
exemplary channel selection, after the user ope'rates the channel
selection part 16 and specifies a channel for reception (requested

channel), the channel specifying signal Sch is provided, as
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synchronization confirmation (OFDM synchroni zing signal Ssync, the control
vol tage signal ‘Svc, or the signal indicating the BER neasurenent
information DBER) is received fromthe front end part 13, and based
thereon, it is then determ ned whether or not synchronization has been
confirnmed (step $S16). I f synchronization is confirmed through
the judgenent, the synchronization-confirnmed frequency, that is, the

nor mal

. . e 4?)& feuecyetFn,i
Stored i nt olRFRTBRLANRI TOF: SRRHEYLRY| £het cragestag « ChEEE e & BibabRGst
frequency of_ the requested channel (steE Sq?;%%, and .t he single channel
sel ection seafRRe! sSelrfekfion part 16; toy R R RER T H SrOGMPYtFdyda 48T8RI ng
confirnmed in step S16, the upper-offset frequency Fu of the requested
channel is S3@@Y- fr Bathhd&hehahmnnelhi sparifaingscapgagd Sah, 15he sceptmB) .
Next, on the basis of the upper-offset frequency Fu, the control signals
Scl and Sc2mafeogenprbeed andadstyhst fedquencheldnoadcasidf reanenes) &b ert o
cause the front end part 13 to carry out channel selection operation with
t he upper - ofiigetalr bgoedcgsiEu ofStiBpe SE6JuesThdr ehbheel timeicatemdraty obhé or
synchroni zati on confirmation (OFDM synchronizing signal Ssync, the control
vol t age si golahni¥r,specifying signal Sch from the channel data nonvolatile
storage part 18 (step 8302) . Next, thé control microcomputer 15
generates the control signals Scl and Sc2 on the basis of the read
‘broadcast frequency Fb, and then outputs the generated control
signals Scl and Sc2 to the frdnt end part 13 so as to cause the
front end part 13 to carry out channel selection operation with
the broadcast frequency Fb (step 3304) . If the user'’s requested
channel is a digital broadcast channel, the front end part 13
outputs the transport stream signal of the requested channel by
the channel selection operation. The transport stream signal is
then decoded by the MPEG decoding part 14, and image data obtained
by decoding is externally outputted from the digital terrestrial
broadcasting wave receiver.
In the first exemplary channel selection, if some digital
broadcast channel is newly provided or changed in frequency (e.g.,
from the normal frequency to the lower-offset frequency) after
preset, digital broadcast cannot be correctly received on such
channel. If this is the case, channel selectionoperation similar

to _that in the second embodiment, i.e., channel selection

according to the procedure shown in FIG. 7 (here_inafter, referred -
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or the signal indicating the BER neasurenent information DBER) is received
fromthe front end part 13, and based thereon, it is then judged whether
or not synchronization has been confirned (step S22) .- | f synchronization
is confirmed through the judgenent, the synchronization-confirmnmed

"~ frequency, that is, the wupper-offset frequency Fu, is stored into the
channel data nonvol atile storage part 18 as the broadcast frequency of the

request ed channel step 830% and the sin channel sel ection rch is
ended. to 3% “SFcoRcoRrSAPLBRYI 3} %&ésﬁ%g%é.rn’aamﬁ |°raﬁ§c}e °‘§Fep
S22, the lower-offset frequency Fd of the requested channel is read from
t he channelAFﬁPﬂiaT‘ng‘Patlé?o?ﬁﬁ@nﬁaﬁi‘efﬂl?léﬁeﬁh@m?l sgbeftipne ¥heRrbhe
signals Scl and Sc2 are generated on the basis
48 broadeashef Teuweney fafeithier sgauasiefdchammel hieh naie sgenedat te
control signals Scl and Sc2 are outputted to the front end part 13 so as
t 0 cause t heréadaastntkgrrrand3 otffotharmggqunsteshahashedel e ctgagchedpthadiigh
with the | ower-offset frequency Fd (step S26). Thereafter, information for
synchroni zathersiowifd chathheh seleateicm vedrithofs tdye S0@nin & .pay tantBFIand
based thereon, it is then judged whether or not synchronization has been
confirmed (8)ep Therefore, even if some digital broadcast channel is newly
provided after preset, digital broadcast can be received thereon.
Further, according to the second exemplary channel selection, if
synchronization is not confirmed through channel selection
carried out with the frequency stored as the broadcast frequency
of the requested channel, the broadcast frequency of the requested
channel is searched through the single channel selection search
(step S210 in FIG. 7, and FIG. 8). In this manner, even if some
digital broadcast frequency is changed in frequency after preset,
the digital broadcast can be received thereon.
<4. Fourth Embodiment>
<4.1 Structure of Fourth Embodiment>
Depicted in FIG. 12 is a block diagram showing the structure
of adigital terrestrial broadcasting wave receiver 400 according
to a fourth embodiment of the present invention. The digital
terrestrial broadcasting wave receiver 400 is provided with a
communications control part 52 as means for receiving channel
arrangement information. The communications control part 52 is

implemented by a modem, for example, and is used to connect the

digital terrestrial broadcasting wave ' receiver to a
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S28). If, synchronization is confirnmed through the judgenent, the
synchroni zati on-confirmed frequency, that is, the |ower-offset frequency
Fd, is stored in the channel data nonvolatile storage part 18 as the
broadcast frequency of the requested channel (step $S30), and the single
channel selection search is ended. |If synchronization is not confirned
t hrough the judgenent, on the other hand, it neans that the user's
request ed channel not a i gital broadcast .channel-... If this ig the
Cate "t he SPABREnicAthhr neFhdk b T e AR R i o howide' dFea
| ower -of fset freguency being stored into the channel .data _nonvol atjle

st orage paPet ‘i%rﬂ WAN) ) Af t b ¢ FRLS nEPEPERENNENR e Gt s E%ﬁF%ﬁtEé?‘iLl ed
out in the above- descrlbed manner, the broadcast frequency_of the
request ed chapperagtingorave| ?ﬁ‘?%v%aﬁ%ldlcféteé%&%gégﬂltél tepragbrpatt

18 as long as the requested channel is a digital broadcast channel. <2.3
Ef fects of Steaddashbodiwane seceiver Koo di thirdenbosiacadscr Fastheseond
enbodi ment, with 49 t he

br oadcast fthquaticyitefl t herregtizdadd lmheanhed s Sioay cwede( stagetverhdddel is

selectlon search), anong three possible frequencies
provided with an every channel search button 54 and a circuit
accompanying thereto. The every channel search button 54 is used
to start preset operation in response to the user’s inslt'ruction.'
Other constituents are similar to those in the third embodiment,
and are under the same reference numerals and not described again.
<4.2 Operation and Effects of Fouitﬁ Embodiment>

In the digital terrestrial broadcasting wave receiver 400
of the fdurth embodiment, as shown in FIG. 13, with the every
.channel search button 54 pushed (ON) by the user, for exémple {step
S400) , a signal indicating the start of the preset operation is
provided from the every channel search part 21 to the control
microcomputer 15. Thereafter, according to the procedure shown
in FIG. 11, the every channel selection search is cafried olut (step
S402) .

Therefore, according to the fourth embodiment, in the case
that some broadcast channel is newly provided or changed in
arrangement, the every channel search button is pushed (ON). As
a result, the frequency of the digital broadcast channel newly

provided or changed in arrangement is stored in relation to the

channel in the channel data nonvolatile storage part 18. In this
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assigned to the channel, a frequency in actual use for digital broadcast,

I .e., the broadcast frequency of the channel, is stored in the channel
data nonvol atile storage part 18 (step S30 in FIG 8). Therefore, when the
channel is again specified by the user as the requested channel, the
control mcroconputer 15 has the front end part 13 start channel selection
operation with the already-stored frequency as the broadcast frequency of
the requested channel (.steps S202 and. S206 in FIG 7). . |nthismanner a
et aken PRORRE ORI A FORie SLAHHE T BRoROCe ECHERRBFL (i Dedy BFPERs?
channel selection can be shorter than the first enbodinment. Further,
sinilarly t®FtRBaRPpdt LBnBddaRIRMend g1 tadr PrRaddattafde e shreatyed
recei ved on the requested channel while taking the three possible _
frequenci estBgseged NotevEhgtehaRnerPresed ododi dahaningd. is changedt her
according to the second enbodinent, if synchronization is not confirned by
channel sel @crangenent( ag¢ans thak efordadtaslygbhaopedtisy ehangedfeds anategt
frequency of the requested channel, the single channel selection search is
carried outotdigidwlyosendilyiftel bheadcastcdsinialegaeriangdd tinef regquesced
channel (step S210 in FIG 7, and FIG 8). Thus, channel selection is
carried out (& dgh, threnrbthedeashal rfagumenycydedbethe npphetrhefEset {ségpes@gP. in
FIG7). As is knowmn fromthis, even if a digital broadcast channel is
changed in frequengytier . . theéondidetaDr Meérrestrial broadcasting wave
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receiver of the fourth embodiment is structured on the premise
that, in the case that some digital broadcast channel is newly
provided or changed in arrangement, the channel arrangement
information is transmitted thereto from the broadcast stationvia
a telephone 1line or WAN. To be more specific, with the channel
arrangement information'transmittéd from the broadcast station
via a communications network 51, the digital terrestrial
broadcasting wave receiver 400 receives the information by the
communications control part 52. Thereafter, depending on the
contents of the received channel arrangement information, the
digital terrestrial broadcastiﬁg'wave receiver 400 goes through
any one of the processing next below.

1. In the case that the channel arrangement informatioﬁ
notifies only the addition or change in arrangement relevant to
some digital broadcast channel,

on reception of the channel arrangement information (step
S410) , the communications control part 52 forwards the received

channel arrangement information.to the every channel search part
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frequency. to the upper-offset frequency) and thus the broadcast frequency
stored in the channel data nonvolatile storage part 18 1is not the
broadcast frequency in actual use any nore, the broadcast frequency in
storage is updated so that digital ~broadcast can be received on the
channel. <3. Third Enbodi nent> <3.1 Structure of Third Enbodi nent >
Depicted in FIG 9 is a block diagram show ng the structure of a digital
terrestrial ﬁ o] castinﬂswave regei%§%3300 aCCﬁ%din third 3gbodinent

r to

of the preshht ifVEREPSHSS TREFEFGy (oS SErTaShPPEFY Ly SRHEARA Ty 2harenas
receiver 300 is provided with an everg channel search part 21. In this
respect, th%nd‘i‘b%)‘i%HCtJtcé} Ot SLAF tEPgatRe kT FRE WARE T &° §86 oPREErS
the digital  terrestrial broadcasting wave receiver 200 of the second,
enbodi ment BHYPCPRPEIEr B . CdistthigeRednsirhethehgierkechdBrgl sabpdeion
search part 21 are the sane as those in the second enbodinment, thus are
under the ssSeRreRfis cgrer vt fcarrdioly tdeddbe bsgdcgguirs. shown in|RLEhe
third enbodinent, the digital terrestrial broadcasting wave receiver
typically chtristepudd4hd) operation (referred to as "preset") of searching
for the broadcast frequency for every digital-broadcast-receivable channel
as of the placemnt Inheheotcas¥héhatheéhpr ehehned sarangdment, ihfierreaeign

includes any number of the digital broadcast channel newly

provided or changed in arrangement,

on reception of the channel arrangement information
including the number N indicating any newly provided channel
number or any number of the digital broadcast channel changed in
arrangement, the communications control part 52 sends, to the
control microcomputer 15, an instruction for channel selection
search together with the channel number N. In this manner, the
single channel selection search is carried out according to the
procedure shown in FIG. 8 (step S424). Then, with the single
channel selection search, the broadcast frequency for the channel
having the number N is determined, and then is stored into the
channel data nonvolatile storage part 18.

3. In the case that the channel arrangement information
includes information indicating the broadcast frequency of the
digital broadcast channel newly provided or changed in
arrangement,

on reception of the channel arrangement information

including information indicating the broadcast frequency Fb of
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channel search part 21 sequentially supplies, on a channel basis,
I nformati on about every possible digital broadcast channel to the

51 : channel selection part 16. Wenever receiving the
i nformati on about channel fromthe every channel search part 21, the
channel 16 selection part 16 outputs the channel

speci fying signal Sch specifying the channel. The channel specifying
si gnal Sch-%ﬁ? r.ovi.ded .t o the cont 'crocqf uter 1 hi.s _nmanne
S

ol . Llnt K
when prese A RRACERES CHBARBP L SRty | RECET Rl SE IR ot
possi bl e digital broadcast channel is Erovidedt on a cha EE| b%sis tg t he
control ni cPHERRPERERT15ENBASBHMBRLIEAELIEAINGRRT §BécP?§Fn5 SFORar topthene
control mcroconputer 15 carries out preset in a |ater-described nanner.
<3.2 Preset C%E?‘ai-i B CERGORPIEREs Hher@df IREtYHEEdORNHQE neHigle channel
Hereinafter, by referring to FIG 11, it is described how the digital
terrestrial spteatitent sagrahaveogetbevevith the infeumatippdindhcatangi EBeout
preset. In the third enbodi nent, preset is carried out through an
every channetosdtasti dreswancly, Fihe pAocedegepiiomhitbieretoshdwre tconErGl
11. The every channel selection search is started by pushing a specific
button (notmsbowndmputart ié desmdptilom bebadcast frequency Fb into the

channel data nonvolatile storage part 18 as the frequency for the
digital broadcast channel (step S434).

In the fourth embodiment, with each operation of (1) to (3),

a frequency of a digital broadcast channel newly provided or
changed in arrangement is newly-stored or updated, respectively,
among the broadcast frequencies stored for every channel in the
channel data nonvolatile storage part 18. Accordingly, even if
some digital broadcast channel is newly provided or changed in
arrangement, digital broadcast can be received thereon.

Note that, in the digital terrestrial broadcasting wave
receiver of the fourth embodiment, channel selectionwithauser’s
request is similar to the third embodiment. Therefore it is not
described again (see FIG. 7, FIG. 8, and FIG. 10).
<4.3 Exemplary Modification of Fourth Embodiment>

In the fourth embodiment in the foregoing, the channel
arrangement information is assumed to be transmitted from
broadcast stations only when a digital broadcast channel is newly

provided or Changed in arrangement. Herein, in the case that the

channel arrangement information is regularly transmitted, the
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the avail.abl e digital broadcast channels are presumably Ich to 61ch

In the every channel selection search, the channel selection. part 16
~first specifies, according to information provided by the every channel
search part, any one channel being not yet through with channel selection
anong the 1ch to 61ch, that 1is, any one not-yet-searched channel, and then
out puts the channel - ' 52

specifying signal.Sch specifyin ehhe ch nnq#§%§te .§50). €bte t hat t he
Pt In i ST AL Ak L RS BOR I b A e LR LaT ST T SRt T8
started, every channel fromlch to 61ch is  not yet searcheg. Thus,
assumi ng thiﬂ Fﬂe%géarCﬁquk§§qu N3Pl RE FFRFRLE PrEgRtPRsPAY n
nunber, the channel specifying signal Sch outputted first is the one
speci fyi ng thelude. inferepgirterfon hidembhivlng pebprnredsppotherhannerly
specifying signal Sch outputted in step S50 is referred to as "specified
channel ". provide@gexghangpdsrarranggmengrant sdiscotie gilvddalnbseageasy | s
forwarded to the control mcroconputer 15, and based thereon, the control
m cr oconput ehanBebpartatdse gdmeobfowsansmissiofithrreahe apghthel broadcast
m croconputer 15 reads the nornal
frequency for the channels may be also included. In this case,
similarly to the fourth embodiment, the broadcast frequencies of
the digital broadcast channel 'are newly stored or updated in the
channel data nonvolatile storage part 18 according to the channel
arrangement information.
Further, in the fourth embodiment, the channel arrangement
- information is transmitted from the broadcast stations to the
digital terrestrial broadcasting wave receiver via the
communications network such as a telephone line. However, it is
. not restrictive and the channel arrangement information may be
transmitted over airwaves.
<5. Fifth Embodiment>
<5.1 Structure of Fifth Embodiment>
Depicted in FIG. 17 is a block diagram showing the structure
of adigital terrestrial broadcasting wave receivér 500 according
to a fifth embodiment of the present invention. The digital
terrestrial broadcasting wave receiver 500 is provided with a
timer 62 outputting a signal for starting the every channel

selection search (preset operation) at a predetermined time

interval. In this respect, the digital terrestrial broadcasting
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frequency., Fn of the specified channel fromthe channel initial data
storage part 17 (step S52). Thereafter, the control mcroconputer 15
generates the control signals Scl and Sc2 on the basis of the normnal
frequency Fn, and then outputs the generated control signals Scl and Sc2
to the front end part 13 so as to cause the front end part 13 to carry out
channel selection operation wth the normal frequency Fn (step S54).

Thereafter, the control co 15 recel t|on
Synchron yabPEs CEORPEVREL I PO, ngg/%%ﬁchf'ﬁﬂﬁ“m o it tady nEerfRsteat o
vol tage signal Svc, or the si |nd|cat| the BER measur e
infornatio%b aPELRPL Ve e%ﬁﬁFrﬁﬂ g1j5h&hﬂége&mpﬁgﬁgﬁﬁt ipyBgEs
whet her or not synchronlzatlon has been confirned (step

53 dspythey ¢ %éhgé*ﬁﬁ%a‘f?’éﬁeﬁre%hfhmﬁsﬁ-r% WaVReT POESERENL
~the synchronlzatlon confirmed frequency, that is, the normal frequency Fn

is stored i P09 iheonhokdrd wiftha theneveayi thasnet a‘gearqiarhutl@ra§4t pad the
broadcast frequency of the specified channel (step S70), and then the

procedur e goéscubtsiepoFanying therdtsyndiveoriveatyi chanselosepudyedutiton
being confirnmed in step S56, the control mcroconputer 15 reads the
upper - of f se$4 ifs eqedniy skardf thagrezed bpedathannel Othemdons tdltaremdls are
el the same as those in the third embodiment, thus the same
constituents are under the same reference numerals and not
described again.
<5.2 Operation and Effects of Fifth Embodiment>

Also in the digital terrestrial broadcasting wave receiver
500 of tﬁe fifth embodiment, similarly to the digital terrestrial
broadcasting wave receiver 400 of the fourth embodiment shown in
FIG. 12, as shown in FIG. 13, with the every chanﬁ'el search button
54 pushed (ON) by the user, for example (stein S400), a signal
indicating start of the_preset operation is provided from the
every channel search part 21 to the control microcomputer 15, and
then the every channel selection search is carried out according
to the procedure shown in FIG. 11 (step S402).

Therefore, according to the fifth embodiment, similarly to
the fourth embodiment, even if some digital broedcast channel is
newly provided or changed in arrangement, digital broadcast can
be received thereon only by pushing (ON) the every channel search

button.

Further, in the fifth embodiment, to deal with the case that
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data storage part 17 (step S58). Next, the control mcroconputer 15
generates the control signals Scl and Sc2 on the basis of the wupper-offset
frequency Fu, and then outputs the generated control signals Scl and Sc2
to the front end part 13 so as to cause the front end part 13 to carry out
channel selection operation with the upper-offset frequency Fu (step

S60) . Thereafter, the control mcroconputer 15 receives the infornation

for synchron|za on _c | tion fromthe front. end art 3, a

Lhercon | RS SHEERAD TrORBra St AL ok B Hhis BoET deshPtr RBAnOEa: £B
S62) . | f S nchronlzatlon I's, confirmed through the Judgenent t he
synchr oni zatFERPEBRPPEnet ¢ riedin &7, 1§hEF°Véde9he The e e PULPEESARY
Fu is stored into the channel data nonvolatile storage part 18 as the

br oadcast f?%ﬁﬁ%n%@aQﬂe¥Pﬁ?a%ﬂha§tﬁﬁ§dn@h§ﬁgéﬁl(§§é%tSﬂ@¥9d&ﬁ§rmhéﬁdthéme

procedure goes to step S72. | f synchronization is not judged as
bei ng confiinkervalsted. Se¥envhdayont roteny veekdnpstep 3% Gead§hehevery
| ower - of f set 54 frequency Fd of

t he speC|f|euanhahnebatpbmsﬂa;uﬂmgnﬂﬂgnaﬁt$a|1sdibawamdedg¢qxﬂhe1§v¢BYep
S64). Next, the control mcroconputer 15 generates the control signals
Scl and SCZCnmnméb =t ch lartth2l. In response to the every channel search
starting signal Ss, the every channel search part 21 sends the
instruction for starting the preset operation to the control
microcomputer 15. Thereby, the every channel selection search
is carried out according to the brocedure shown in FIG. 11 (step
S502) .. As.a resulf, the broadcast frequency of the digital
broadcast channel newly provided or changed in arrangement is
updated or newly stored among the broadcast frequencies stored
for every channel in the channel data nonvolatile storage part
18. In this manner, even if some digital broadcast channel is
newly provided or changed in arrangement, digital broadcast can
be received thereon.
Noté that,; also in the digital terrestrial broadcasting
wave receiver of the fifth embodiment, channel selection with a

user’s request is similar to the third embodiment. Therefore,

it is not described again (see FIG. 7, FIG. 8, and FIG. 10).

INDUSTRIAL APPLICABILITY
The present invention is applied to digital terrestrial

broadcasting wave receivers, and more specifically suitably
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| ower - of fset frequency Fd, and then outputs the generated control signals
Scl and Sc2 to the front end part 13 so as to cause the front end part 13
to carry out channel selection operation with the |ower-offset frequency
Fd (step S66). Thereafter,- the control mcroconputer 15 receives the
information for synchronization confirmation fromthe front end part 13,
and based thereon, judges whether or not synchroni zati on has been

confirmed st 68). .. If ynchroni zation i.s confirnmed throygh the
udgenent . $RRTLSAH BiLA Foh AT aE  PEGaERes CLPRAIAYS FopRs ver USed

| ower-of fset frequency Fd is stored into the channel data nonvolatile
storage pari? B® a¥eR MG dAgaSE L FVFRTT LD PrRGACSSEANE BV RRANRP2 19 ep

S70), and then the procedure goes to step S72. If synchronization is not
confirmed thebugdtriel | bugerdeastingnwavie aredpobhnebservedans that the
specified channel is not a digital broadcast channel. If this is the case,
the procedure goes to step S72 without the | ower-offset frequency being
stored into the channel data nonvolatile storage part 18. In step
S72, it is judged whether or not every channel from 1ch to 61ch has. been
searched. Herein, an expression of " channel is searched" neans that the
frequency for digital broadcast (broadcast frequency) of the channel is

searched through the above-described processing (steps S50 to S70). |If
t he judgenent : 55
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in step S72 tells that sonme channel is not yet searched, the procedure
returns to step S50. Fromthen and onwards, the procedure from S50 to S70
is repeated until every channel is thoroughly searched, and with every
channel searched, the every channel selection search is ended.

According to the above-descri bed preset operation, the every channel

sel ection search is carried out while taking three possible frequencies to

be singularly assigned to one c | _Ln sideration. Therefore,
every channel from 1ch to 61ch P@Hﬂ% IS &BAIﬁBB kg'

assur edl ysear chedf ort hebr oadcast f requencyt hereof. Further, once the
preset is carried out, as long as the channel specified by the above every
channel selection search is the digital broadcast channel, the broadcast
frequency thereof?iddEHitdle§erkestréad RFPricst AHNS seFrever Rhgetyaet
18. <3.3 Channel Selection and Effects Thereof in Third Enbodi ment>

Next, it isreestyingdimiiashandulatgddiodtalstearepbrisliivaeosignalysey’ s
requested channel. Herein, it is assuned that preset is carried out by the
above- descrabednterng, chadnelixtregitdaigi dhemdaamenqusefors deguistation, on€l G
10 is a flowhart showi ng an exenpl ary procedure for channel selection
(herei naft edigiedkr tedriestasialf iwaste exégpbar ycoxdespmidiss) etdi an"diginal he
third enmbodinent. = In the first exenplary channel selection, after the
user oper atlesoddieastaciivhne b edpedifieddyt alGsand shecrécesvarchbanpelséor
reception (requested .

channel selection means for outputting, when the user
specifies a requested channel for reception through a user’s
'operation in a predetermined manner, channel specifying
information indicating.the requested channel;

channel initial data storage means for previously storing
three types of frequencies of a normal frequency, an upper—-offset
frequency, and a lower-offset frequency assigned to each of a
plurality of predetermined digital broadcast channels;

a front end part for receiving a control signal which.
instructs a channel selection operation with any one of said three
types of frequencies assigned to said requested channel, carrying
out, based on the control signal, extraction and demodulation
operations with respect to the digital terrestrial wave signals
received by said antenna, and generating synchronization
confirmation information indicating whether or not the channel
selection operation is completed in a normal manner; and

control means for generating said control signal according

to said channel specifying information, and controlling said
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chanpel ),. the channel specifying signal Sch is provided, as

56 I nformation for specifying the requested channel, fromthe
channel selection part 16 to the control mcroconputer 15 (step S300).
Wth the channel specifying signal Sch, the control mcroconputer 15 reads
the frequency (broadcast frequency) Fb for digital broadcast of the
request ed channel indicated by the channel specifying signal Sch fromthe

channel data_nopvol ati_l st orage .part 1§ ste S%QZ § Ngxt t he contr
i er ocorput SFOTE Sl rark aE SIS 5aid ¢t a8 Shnultghef sReld o
the read b&oadcast fre uenc¥ Fb, and then outputs the generated control
signal s Sc1FEARtSEBY: Bafhe YPGRE1Bnd part 13 so as to cause the front end
part 13 to carry out channel _sel ection operation with the broadcast
frequency Fb (step253029ntrel P@dNser' s requested channel is a digital
broadcast channel, the front end part 13 outputs the transport stream
signal of the requestediepbndes pnglechannmlelsedsatdonn sesgehamesns fae
transport streamsignal is then decoded by the MPEG decoding part 14, and
i mage dat a géreratingbyaidcutityl sigoadr pekcbyddngptie tsuid ridmeeh&yidegi 08l
terrestrial broadcasting wave receiver. In the first exenplary
channel sel cégqouenciéssomeigha ttal one channel in said channel initial data
storage means, and searching for a broadcast frequency in actual
use for digital broadcast among said three types of frequencies
assigned to the one channel, based on said synchronization
confirmation information obtained by supplying said generated
control signal to said front end part, and
determines the broadcast frequency of said requested
channel by said single channel selection search means.
2. The digital terrestrial broadcasting wave receiver.as
claimed in claim 1, further comprising rewritable nonvolatile
storage means for storing a frequency in use for digital broadcast
for any-one'of said predetermined digital broadcast channels in
conjunction with each of said channels, wherein
said control means
further includes storagejjudgementrneans for judging
whetheér or not the broadcast ffequency for digital broadcast on
said requested channel 'is stored in said nonvolatile storage
means,

when said storage judgement means judges that said

broadcast frequency of said requested channel is stored in said

” | AR RO T
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broadcast, channel is newy provided or changed in frequency (e.g., from
the normal frequency to the | ower-offset frequency) after preset, digital

broadcast cannot be correctly received on such channel. If this is the
case, channel selection operation simlar to that in the second _
enbodi nent, i.e., channel selection according to the procedure shown in

to as "second ex | ary channel selection', may be carried ou Accor di_ng
Lo the SecoRTNERLABEAF HLARNCaBFect 1IN | Sholor PR (roRtc 88 BAdquBALy. of
t he requested channe|] is not stored, the broadcast: frequency of the
request ed cRARhEPLi S1eRA} dRed qustdigh thenehanpgl srFHkIn oplegetiion Yékhch
(step S202 in FIG 7, and FIG 8). Therefore, even if sone digital
broadcast chahfleftpsedergadeasti feaaueney . paedet, digital broadcast can be
received thereon. Further, according to the second exenpl ary channel
sel ection, if synchronken isedid stapage gnidgemed tt heangldassanot|]j uskgeethabn
carried out with the frequency stored as the broadcast frequency of the
request ed chanddbroadwadr datepsindy efusady oéqidsetedqriemiresl ichamnpelkd sn
searched through the single channel selection search (step S210 in FIG 7,
and FI G 8)said rdriw latiiey stevagei mesnsthasdsghtiad igbadhasinelr egueseyohs
changed in frequency after preset,

search means search for the broadcast frequency of said requested

FIG 7 (hereinafter, referred 57

channel, supplies, to saici front end part, said control signal
instructing the channel selection opération with the. broadcast
frequency of said reqﬁested channel and stores the broadcast
frequency obtained by the search into said nonvolatile storage
means in conjunction with said requested channei.

3. The digital terfestrial broadcasting wave receiver as
claimed in claim 2, wherein, after generating said control signal
instructing the channel selection operation with the frequency
stored in said nonvolatile storage means as the broadcast
frequency of said requested channel for output to said front end
part, when the channel selection operation is not completed in
a normal manner, said control means supplies said control signal
instructing the channel selection operation with the broadcast
frequency of said requested channel by having said single channel
selection search means search for the broadcast frequency of said
requested chaﬁnel, and updates said broadcast frequency stored
in said nonvolatile storage means in conjunction with said

requested channel to the broadcast frequency obtained by the

OO0 A
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the digital broadcast can be received thereon. <4. Fourth Enbodi nent >
<4.1 Structure of Fourth Enbodi nent > Depicted in FIG 12 is a block
di agram showi ng the structure of a digital terrestrial broadcasting wave
recei ver 400 according to a fourth enbodi nent of the present invention.
The digital terrestrial broadcasting wave receiver 400 is provided with a
communi cations control part 52 as neans for receiving channel arrangenent
i nformati on. The comuni cations control part 52 is inplemented by a nodem
for exanpl eS€8R8%i s used to connect the digital terrestrial
broadcastlng wave receiver

ns

comuni cat i ne@\ﬂiﬂétﬁ}cﬁe£§e§tfféﬁéph’é‘?éd¢?wél%g WRVA YBCHL¥gT %%YRe
(WAN) . In this respect, the digital terrestrial broadcasting wave
recei ver - 400e@eiv&ng dmtﬁ@mwulﬁeda@tlm&al besagehsiphgiaks 6 lgsadisvey
300 of the third enbodiment. Further, the digital terrestrial broadcasting
wave recei van dpbenna, ppod dednadtingn theareamsdngnefos edemddblatoon 54onad a
circuit acconpanying thereto. The every channel search button 54 is used
to start prdsgitaperairirestinialespavse stignbie eseréespomdingictoora dQyhetal
constituents are simlar to those in the third enbodi nent,
broadcast channel specified by a user, the receiver comprises:
channel selection means for outputting, when the user
specifies a requested channel for reception through his/her
operation in a predetermined manner, channel specifying
information indicating the requested channel;
every channel scan means for receiving a predetermined
preset instruction, and in response thereto, sequentially
- outputting, on a channel basis, channel specifying information
which specifies each of a plurality of predetermined digital
broadcast channels;
channel initial data storage means for previously storing
three types of frequencies of a normal frequency, an upper-offset
frequency, and a lower-offset frequency assigned to each of said
predetermined digital broadcast channels;
rewritable nonvolatile storage means for storing a
frequency in use for digital broadcast on. each of said
predetermined digital broadcast channels in conjunction with said
channels;

a front end part receiving a control signal which instructs

a channel selection operation with any one of said three types

o
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and are under the same reference nunerals and not described again. <4.2
Qperation and Effects of Fourth Enbodi ment> In the digital
terrestrial broadcasting wave receiver 400 of the fourth enbodi nent, as
shown in FIG 13, with the every channel search button 54 pushed (ON) by
the user, for exanple (step $S400), a signal indicating the start of the
preset operation is provided fromthe every channel search part 21 to the
cont rol nicroco uter, 15. Thereafter acc rd|n to the ocedure shgqwn in

FIG 11, thef tEeJuenciee 2SR W] P g r FPEFYRO P¥ftepPagafoyn
Therefore according to the fourth enbodlnent in the case that sone
broadcast CHARRARGEO n&MIPagroFKEEACEE OBIARREPNafu A ARy eREFAL 1PRE BBy
channel search button is pushed (ON). As a result, the frequency of the
di gital broreeReet cimithel dhgryl TRl ok W@N@wgé@nahs e Ry $aid
stored in relation to the channel in the channel data nonvolatile storage
part 18. | nanbésna, and generating synchromization conf hanation
even if sone digital broadcast channel is newy provided or changed in
arrangenent;nfbgmaeiomrmaddaatlngnﬁMEuhanu@rdnothmhanthaﬁnelthalecahon
expression of "channel is changed in .
operation is completed in a normal manner; and
control means for controlling said front end part by
generating said control signal according to said channel
specifying information outputted from said channel selection
means or said every channel scan means and by supplying said
generated control signal to said front end part, wherein
said control means,
includes every channel selection search means for
generating, when said every channel scan means receives said
preset instruction, said control signal according to said three
types of frequencies, stored in said channel initial data storage
means, being assigned to a specified channel specified by each
of the channel specifying information sequentially outputted from
saideverychannelscann@ans,searchihgfbréabroadcastfrequency
in actual use for.digital broadcast among said three types of
frequencies assigned to said specified channel, based on said
synchronization confirmation information obtained by supplying
said generated control signal to said front end part, and storing

the broadcast frequency obtained by the search into said

nonvolatile storage means in conjunction with said specified
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arrangenment” neans that a broadcast channel is changed fromanalog to
digital or a digital broadcast channel is changed in frequency (e.g., from
the normal frequency to the upper-offset frequency). Further, the
digital terrestrial broadcasting wave receiver of the fourth enbodinent is
structured on the premse that, in the case that sone digital broadcast
channel: is newly provided or changed in arrangenent, the channel .
arrangenent info matigQn is transmtted thereto fromthe broadcast station
via a tel epRohRe fn%ngr WAN. To be nore specific, with the channel

arrangenent i nfor [ smtied fromithe broadcast station via :
commgi cations ne ‘{’r&%‘? a@‘f{ aﬁﬁ’énﬁ g?H%ﬁlfiéﬁ'rf%§PlfP£f“at5P6‘aﬁ%é’élttﬂﬁ’&t\ﬁ&\/ﬁrom

recei ver 400 recelves the information by the conmunications control part
52. Ther eaf$@td @BABRELNFGHPIHON deprRdt srepdehdhecdereadrasianfeequency
arr angenent |nfornat|on the digital terrestrial broadcasting wave
recei ver 409temed irhsaigmorarmlainid s tohegprmeans incorinteionwith saidl.
In the case that the channel arrangenent information notifies only the
addi tion orrewasgeedn chanmejeneandr dilerangeneratese shidt aontroddcasgnal
channel , on reception of the channel arrangenment information (step
S410), the tosoowetitgortheconhanheparde Br-ffiomvapgerhhéonecei tied thehapaed
arrangenment information to the every channel search part
60 frequency for output to said front end part.
5. The digital terrestrial broadcasting wave receiver as
claimed in claim 4, wherein said control means
further includes. single channel selection search means for
searching for, based on said synchronization confirmation
information obtained by first generating said control signal
according to said three types of frequencies assigned to one
channel in said channel initial data storage means and then by
supplying said generated control signal to said front end part,
the broadcast frequency in actual use for digital broadcast among
said three types of frequencies assigned to the one channel, and
storage judgement means for judging whether or not the
broadcast frequency for digital broadcast on said requested
channel is stored in said nonvolatile storage means, and
when said storage judgement means judges that the broadcast
frequency of said requested channel is stored in said nonvolatile
storage means, supplies said control signal instructing the

channel selection operation with said stored broadcast frequency

to said front end part, and
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21. In response thereto, the every channel search part 21 sends an
instruction for starting the preset operation to the control nicroconputer
15. In this manner, the every channel selection search is carried out
according to the procedure shown in FIG 11 (step $412). 2. In the
case that the channel arrangenent. information includes any nunber of the
digital broadcast channel nemﬁy provided'or changed i n arrangenent,

on reception of t chan arran nt informatio i ncl udi the nu N
Chdl cat ng any. iEREY TEY: S ASB TS TRI SIS HReh e 08 REad: Gheal
broadcast channel changed in arrangenent, the conmunications control part
52 sends, tBr?ﬁgca§5n¥¥%ﬂu%?%Ydﬁ%ﬁﬁﬂﬁhFe£5e55ﬁdlﬁ%??ﬂ%%l%ﬁ]3§9rqguiﬁnéﬁld
selection search together with the channel nunmber N. In this manner, the

si ngl e chanRenvedpté: ?oﬁt§§a9§hﬂﬁ§n@arh&§j&ﬂkdeﬁkﬁﬁkﬁn@h@@n@hesebﬁéééénre
shown in FIG 8 (step S424). Then, with the single channel selection
sear ch, thesganahcme@HSrég@EﬂhythgrbrhedchahnérGQhanCMgthaandnbequabtsd
determ ned, and then is stored into the channel data nonvolatil e storage
part 18. channgl, | supbkieassafifiatohheothangehl ainahgeakbnhgi ther dhtnnal
I ncludes information indicating the broadcast frequency of the digital
br oadcast chabsetiorwWgpexravisied wdrtichahgedbtdadassBngereiiency of Qald
reception of the channel arrangenent infornmation
requested channel to said front end part, and stores the broadcast
frequency obtained by the search into said nonvolatile storage
means in conjunction with said. requested channel.
6. The digital terrestrial broadcasting wave receiver as
claimed in claim 4, wherein said control means
further includes single channel selection search means for
generating said control signal according to said three types of
frequencies assigned to one channel in said channel initial data
storage means, and searching for a broadcast frequency in actual
use for digital broadcast among said three types of frequencies
assigned to the one channel, based on said synchronization
confirmation information obtained by and by supplying, said
generated control signal to said front end part, and
after generating said control signal instructing the
channel selection operation with the frequency stored in said
nonvolatile storage means as the broadcast frequency of said
requested channel for output to said front end part, when the

channel selection operation is not completed in a normal manner,

has said single channel selection search means search for the
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i ncluding information indicating the broadcast frequency Fb of

61 the digital broadcast channel newly provided or changed in
arrangenent, the comrunications control part 52 sends, to the control

m croconputer 15, an instruction for single channel selection search
together with the information indicating the broadcast frequency Fb. In
reception thereto, the control mcroconputer 15 stores the broadcast
frequency F inﬁo tge channel d%ta nonvol atil e starage fart 181as the,d
frequency fBFORAE2SHi §FPPeBrEaltasP ChAeT /eSS ;r SUPPLL®H PAL
fourth enbodinent, with each operation of (1) to (3), a frequengy of  a
digital br 05O EEPL cHeammt IRSANP e 488 %‘Fan%‘ﬁ%lnife‘%laqtrf-oé’r PREGEMERN Yith

new y-stored or updated, respectively, _anong the broadcast frequencies
stored for Eberfreadgast firpquanckipdnfelidoaeauedhedl channelkiter ggédphrents.
Accordingly, even if some digital broadcast channel is newy provided or
changed i n endrpageneand dpdatas badddensadcastbéreduengedstheedobn said
Note that, in the digital terrestrial broadcasting wave receiver of the
fourth enbodomentiatthanatbragkevkebos \imt lcanjusertion reiflestaid sequéatedo
the third enbodi nent. Therefore it is not described again (see FIG 7,
FIG 8, andchkafihelOfo the broadcast frequency obtained by the search.
7. The digital terrestrial broadcasting wave receiver as
claimed in claim 4, further comprising every channel search
instruction means for providing said preset instruction to said
every channel scan means in response to a user’s operation.
8. The digital terrestrial broadcasting wave receiver as
claimed in claim 4, further comprising timer means for outputting
a signal providing said preset instruction to said every channel
scan means at a predetermined time interval.
9. The digital terrestrial broadcasting wave receiver as
claimed in claim 4, further comprising reception means for
receiving information transmitted +through a predetermined
transmission path, and when the received information indicates
any digital broadcast channel being newly provided or changed in
arrangement, providing said preset instruction to said every
channel scan means
10. The digital terrestrial broadcasting wave receiver as
claimed in claim 4, further comprising reception means for

receiving information transmitted through a predetermined

transmission path, and when the received information includes
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<4. 3 Exenplary Modification of Fourth Enbodi nent > In the fourth
enbodi nent in the foregoing, the channel arrangenent information is
assunmed to be transmtted from broadcast stations only when a digital
broadcast channel is newly provided or changed in arrangenent. Herein, in
the case that the channel arrangenent information is regularly
transmtted, the operation

. 62
simlar thecteto .lead to sinm.lar effects (se | GS. 4 to 16). ;
Pt har 1 raERE R NG et o B | E6L0 aERaT] BRandkasr idinel, ip
I dentifying channels not only newly grovided or changed i n, arrangement but
al so the diﬁPfﬁ?nBrBﬁﬁcagPtpﬁﬁﬁﬁﬁglEh t 1HRBLEE KA Ef 1R AFRAT LN on2Pfer eof |

and the broadcast frequency_ for the channels may be al so included. In this

case, simlarly $dL€heoRrbEPLh@ABBdi nent, the broadcast frequencies of

the digital broadcast channel are newly stored or updated in the channel

data nonvol atil e storagEupther 18ngéudedi sdngd et haii@ineselegtopeaearch

i nf or mati on. Further, in the fourth enbodi ment, the channel

arr angenent means$ diomigiemve riad imon A8 il t ¢t fo b midine lbacadrdingstatsiaddsthoeéhe

digital terrestrial broadcasting wave receiver via the :
types of frequencies assigned to one channel in said channel
initial data storage means, and searching for a broadcast
frequency in actual use for digital broadcast among said three
types of frequencies assigned to the one channel based on said
synchronization confirmation information obtained by and by
supplying said generated control signal to said front end part ,
and

when said identification information is outputted

from said reception means, determines the broadcast frequency of
the channel identified by said identifying information by said
single channel selection search means, and then stores the
determined broadcast frequency into said nonvolatile storage
means in conjunction with the channel identified by said
identifying information.
11. The digital terrestrial broadcasting wave receiver as
claimed in claim 4, further comprising reception means .for
receiving information transmitted through a predetermined
transmission path, and when thé received information includes the

identifying information and the broadcast frequency of the

digital broadcast channel in current use, outputting the
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comuni cati ons network such as a tel ephone line. However, it is not
restrictive and the channel arrangenent information may be transmtted
over airwaves. <b. Fifth Enbodi nent> <5.1 Structure of Fifth Enbodi nent >
Depicted in FIG 17 is a block diagram showing the structure of a digital
terrestrial broadcasting wave receiver 500 according to a fifth enbodi nent
of the present invention. The digital terrestrial broadcasting wave
receiver 500.is froylde ith a, tiner é out uéting si nal for starting
the every cHAPRELTYLRE cLrf OFMRELPR AT Hr EABt DBPRTSET b FaEUShEY e JERSF S Red
time interval. In this respect, the digital terrestrial broadcasting

63 waveheRc RIS, SRR B FYERS  Andare igrgi 2ad fridedbFpagicast

br oadcasti ng wave receiver 300 of the third enbodinent in FIG 9. Further,
t he di git al frequercy afe udaydisad fgonaveldarriertionoeans peadddeentreh
t he every channel search button 54 and the circuit acconpanying thereto.
The every coheanel sdearesh baidorbrdtidastusddetivestyr tovtpupted etf roper saidn.
QO her constituents are the sane as those in the third enbodi nent, thus the
same constrécept somr encemier iifrveosasaidefroenckabiber absonage nateans in
conjunction with the channel identified by said identifying
information.
12. The digital terrestrial broadcasting wave receiver as
claimed in claim 1 or 4, wherein said digital térrestrial wave
signals are OFDM mddulated signals, and
said front end part
includes OFDM demodulation means for demoduiating
said digital terrestrial wave signals, and
generates an OFDM synchronizipg signal as said
synchronization confirmation information when said OFDM
demodulation means correctly demodulates said digital
terrestrial wave signals.
13. The digital terrestrial broadcaéting wave receiver as
claimed in claim 1 or 4, wherein said digital terrestrial wave
signals are OFDM modulated signals, and
said front end part includes
OFDM demodulation. means for demodulating said
digital terrestrial wave signals, and

voltage controlled oscillating means for generating

a system clock for said OFDM demodulation means, and
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descri bed again. <5.2 Qperation and Effects of Fifth Enbodi nent>

Also in the digital terrestrial broadcasting wave receiver 500 of the
fifth enmbodinent, simlarly to the digital terrestrial broadcasting wave
receiver 400 of the fourth enbodi ment shown in FIG 12, as shown in FIG
13, with the every channel search button 54 pushed (ON) by the user, for
exanpl e (step S400), a signal indicating start of the preset operation is
provided fromthe eyery channel search part 21 to the control, )
nicroconputer'15,S%H¥Sﬁﬁﬁﬂf?ﬁﬁ?%ﬁ%?&c@ﬁ§ﬁﬁ@ﬁt§€Pe&Pf8ﬁm§Eé?EHii§ gaPPRed
out according_ ,to the procedure shown in FIG 11 (step $S402).

Theref ore, HPE&FRFHRIt 8 ROtk KRR nedt Pesismprddief tte ~3aid f vat tage

enbodi ment, even if sone digital broadcast channel is newy provided or
changed i-n eprbrgbhedtosaiylehingroedtast can be received thereon only by
pushing (ON) the every channel search button. Further, in the fifth
enbodi nent , 140 deBhewdibithd demsweradiatial broadcasting wave receiver a4
sonme digital broadcast channel is newy provided or changed in
arrangenentclaimeedi iercRim sl provi detierEia sader digitalpuesrastreudryave
channel search starting signal Ss at a predeterm ned tine
signals are OFDM modulated signals, and :
said front end part includes
. OFDM demodulation means for demodulating said
digital terrestrial wave signals, and
error correction means for correcting an error
_ included in a signal, if any, obtained by the demodulation carried
out by said OFDM demodulation means with respect to said digital
terrestrial wave signals, and
said synchronization confirmation information is BER
meaSurementinformationgeneratadbysaiderrorcorrectionmeans.
15. The digital terrestrial broadcasting wave receiver as
claimed in claim 1, wherein said single channel selection search
means searches for the normal frequency with a'higher priority
among said three types of frequencies.
16. The digital terrestrial broadcasting wave receiver as
claimed in claim 4, wherein said every.channel selection search
means searches for the normal frequency with a higher priority
among said three types of frequencies.

17. The digital terrestrial broadcasting wave receiver as

claimed in claim 5 or 6, wherein said every channel selection
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interval (e.g., every day or every week) (step S500). The every channel
search starting signal Ss is forwarded to the every channel search part
21. In response to the every channel search starting signal Ss, the every
channel search part -21 sends the instruction for starting the preset
operation to the control mcroconputer 15. Thereby, the every channel

sel ection search 1is carried out according to the procedure shown in FIG
11 (step S5 As a result, the broadcast fre gnCé of the digital

02%.
broadcast cRSARER MERNY SEHFCHES dorcHARySRPTHALy yvith dgheehes,
new y stored annng t he broadcast frequencies stored for every channel in
t he channel PB4PE1RBN3BPRLI Faidt Ehage pxPes o8, frRAVANSifEmneRd even if sone
digital broadcast channel is nemAX provi ded or changed in arrangenent,
digital broadcasts@id singleebpppel srdeainion searchigaang Raerchesdamthhe
digital terrestrial broadcasting wave receiver of the fifth enbodinment,
channel sel®erhah Hireguancyseitls a duighsr iprisimitwaenona seidhithdee types
enbodi ment. Therefore, it is not described again (see FIG 7, FIG 8, and
FIG 10). of frequencies. ' | NDUSTRI AL APPLI CABI LI TY The present
invention is applied to digital terrestrial - broadcasting wave receivers,
and nore spe8ificehéyddyittall terrestrial broadcasting wave red®diver as
claimed in any one of claims 1 , 5and 6, wherein said single channel
selection search means includes
first synchronization confirmation means for judging,
based on the synchronization confirmation information obtained
by supplying, to said front end part, the control signal
instructing a channel selection operation with a first frequency
included in said three types of frequencies assigned to said one
channel, whether or not the channel selection operation with the
first frequency is completed in a normal manner, and
second synchronization confirmation means for judging
whether or not the channel selection operation with the second
frequency is completed in a normal manner, when the channel
selection operation with said first frequency is not judged as
being completed in a normal manner, based on the synchronization
confirmation information obtained by supplying, to said front end
part, the control signal instructing a channel selection
operation with a second frequency included in said three types

of frequencies assigned to said one channel but not said first

frequency, wherein /
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applied to a digital terrestrial broadcasting wave receiver used in an
area where digital terrestrial broadcasting wave and analog terrestrial
broadcasti ng wave are both observed.

when the channel selection operation with said first
frequency is judged as being completed in a normal manner, said
first frequency is determined as the broadcast frequency of said
onechannel,whenthechannelselectionoperationwithsaidsecond
frequency is judged as being completed in a normal manner, said
second frequency is determined as the broadcast frequency of slaid
one channel, and when neither of the channel selection operations
with said first nor second frequencies is judged as being
completed in a normal manner, a third frequency included in said
three types of frequencies.assigned to said one channel but not
said first or said second frequency is determined as the broadcast
frequency of said one channel.
19. The digital terrestrial broadcasting wave receiver as
claimed in any one of claims 1, 5 and 6, wherein said single channel
selection search means includes:

first synchronization confirmation means for judging
whether or not the channel selection operation with the first
frequency is completed in a normal manner, based on the
synchronization confirmation informatilon oiotained by supplying,
to said front end part, the control signal instructing a channel
selection operation with a first frequency which is any one of
said three types of frequencies assigned.to said one channel;

second synchronization confirmation means for judging
whether or not the channel selection operation with the seccnd

frequency is completed in a normal manner, when the channel
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66 , VWHAT |S CLAIMED I S: 1. A digital
terrestrial broadcasting wave receiver of a type receiving

digital -nodul ated digital terrestrial wave signals by an antenna, and
extracting thereanong, for denodul ation, one digital terrestrial wave
signal corresponding to a digital broadcast channel specified by a user,
the receiver conprises: channel sel ection neans for outputting, when
the user specifies a requested channe|l for reception through a user’

operation | ACASFFAABt @PRTARHOTERAER  SRHA NSt fa@IIRTRY i PgidBAgRd as
i ndi cating the requested channel; channel initial data storage neans
for previ ouBP¥NgteRTMELted ideatjoramabmameduchared ot thensyrehrepégataey,
an upper-offset frequency, and a | ower-offset frequency assigned to each
of a plurafprfishapieddindiannadiial gbtainpddaienprlyhngndissaid frontaendont
end part for receiving a control signal which instructs a channel
sel ecti on opertti orhev tdordmploneighadai iinshreeting a channel selection
operation with a second frequency included in said three types
of frequencies assigned to said one channel but not said first
frequency; and
third synchronization confirmation means for judging
whether or not the channel selection operation with the third
frequency is completed in a normal manner, when neither of the
channel selection operations with said first nor second
frequencies is not judged as being completed in a normal manner,
based on the synchronization confirmation. information obtained
by supplying, to said front end part, the control signal
instructing a channel selection operation with a third frequency
included in said three types of frequencies assigned to said one
channel but not said first or second frequency, wherein
when the channel selection operation with said first
frequency is judged as being completed in a normal manner, said
first frequency is determined as the bfoadcast frequency of said
one channel, when the channel selection operationwith said second
frequency is judged as being compieted in a nomal manner, said
second frequency is determined as the broadcast frequency of said
one channel, and when the channel selection operation with said
third frequency is judged as being completed in a normal ménner,
'\\
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types of frequencies assigned to said requested channel, carrying out,
based on the control signal, extraction and denodul ation operations with
respect to the digital terrestrial wave signals received by said antenna,
and generating synchroni zation confirmation information indicating whether
or not the channel selection operation is conpleted in a normal manner;

and control neans for generating said control signal according to
sai d channel specif i nformation, and coptrol]i sajd

67 sa fBETRa ErgrcIoys SRR L aodthe A oRdsr SofEroreacgal 1o
said front end part, wherein ' said control neans

i ncl udes si pyie eRanfaenBelect i on search neans for generating said control
signal according to said three types of frequencies assigned to one
channel in 3@id chasndigifedi diexrastristlorhgeadeaptingnayearngfeigygnras
broadcast frequency in actual wuse for digital broadcast anong said three
types of frebaoneddn angsinmed ¢lainke 40 avklamnethe riedsesia bth eyeiny channel
synchroni zation confirmation information obtained by supplying sald
generated sehécviosigeatchomsans inchtdesd part, and
first synchronization confirmation means for . judging
whether or not the channel selection operation with the first
frequency is compléted in a normal manner, based on the
. synchrpnization confirmation information obtained by supplying,
to said front end part, the-control signal instructing a channel
selection operatioh with a first frequency which is any one of
said three types of frequencies assigned to said specified
channel;
second synchronization confirmation means for Jjudging
whether or not the channel selection operation with the second
frequency is completed in a normal manner, when the channel
selection operation with said first frequency is not judged as
being completed in a normal manner, based on the synchronization
confirmation information obtained by supplying, to said front end
part, the control signal instructing a channel selection
operation with a second frequency included in said three types
of frequencies assignéd to said specified channel but not said
first frequency; and
third synchrbnization confirmation means for judging

whether or not the channel selection operation with the third
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. determines the broadcast frequency of said requested channel by said
singl e channel sel ection search neans. 2. The digital terrestrial
broadcasting wave receiver as clained in claim1, further conprising
rewitable nonvolatile storage neans for storing a frequency in use for
digital broadcast for any one of said predeterm ned digital broadcast

channels in conjunction mﬁth each of said channels, wherein said
cont rol urtq§ i ncl udes storage judgenent neans for -
j udgi ng mhgfﬁ%PeBFynb§ TP bR 12 MU ERIOGE -d M) PeBFBSHcﬁgttBﬁ

sai d requested channel is stored in said nonvolatile storage neans,
when sai d stbrRaBel] uiRbAehtoReAREFAfERRS t tekthsaiseidr S4ae st NPEeqBefeydof
sai d requested channel is stored in said
nonvol ati | efsegvageliegars nodupprved, as gl compieteddipa norgaildnagoary ol
signal instructing the channel selection operation with said stored

br oadcast fhage@nuy,tlndynchronizationcen fiaimedtdoor agojmdgénmanvbheansd
does not judge that said broadcast frequency of said requested channel

stored in

sy upgiwalrag i | eostsmiaye fompans émd paird ,Si tige e cohadl segesl
instructing a channel selection operation with a third frequency
included in said three types of frequencies assigned to said
specified channel but not said first or second frequéncy, wherein

wheﬁ the channel selection operation with said first
frequency is judged as being completed in a normal manner, said
first frequency is stored into said nonvolatile storage means as
the broadcast frequency of said specified channel, when the
channel selection operation with said second frequency is judged
as being completed in a normal manner, said second frequency is
stored into said nonvolatile storage means as the broadcast

frequency of said specified channel, and when the channel

68
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selection operation with said third frequency is judged as being

completed in a normal manner, said third frequency is stored into
said nonvolatile storage means as the broadcast frequency of said
specified channel.

21. A reception channel selection method to be applied to a
digital terrestrial broadcaéting wave ‘receiver of a type
receiving digital-modulated digital terrestrial wave signals by
an antenna, and extracting thereamong, for demodulation, one

digital terrestrial wave signal. corresponding to a digital
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search means search for the broadcast frequency of said requested channel,
supplies, to said front end part, said control signal instructing the
channel sel ection operation with the broadcast frequency of said requested
channel and stores the broadcast frequency obtained by the search into
said nonvol atile storage neans in conjunction with said requested channel.
3. The digital terrestrial broadcasting wave receiver as clained in

[ | ipstructing the

claim2, wherein, afte enerating_said control signa

channel * sel BEPPORA5hCF AR IBRLWFPRCLALoFT BYUBNES ST ot BREAMEHNOY ASHBRYSPSE | |

storage neans as the broadcast . frequenc¥ of said requested channel for

output to said franthanrel darttiahdfteheteraRdet teR Ve PTGY iopsLat SBATLBINnot

conpleted in a normal manner, said control neans supplies said control

signal i nsthueei AyPese chakrruuer¢iesi dacdpdingi on naumRk hereueericnst an

frequency of said requested channel by having said single channel

sel ecti on seppeh—aEiastsazaaieriey, end dricaveast fisedgfieaqyenty seisigned to

request ed channel, and updates said broadcast frequency stored in said

nonvol at i | eeséoyageedetasminedodjightailobroatibasti dhanagiligst ed channel to

t he broadcast frequency obtained by the _ 69

sear ch. a channel specifying step of outputting, when the user
specifies a requested channel for reception through a user’s
operation in a predetermined manner, channel specifying
information indicating the requested channel;

a control signal generating step of generating, based on
said three types of frequencies assigned to said requested channel
in said channel initial data storing step, a control signal which
instructs a channel selection operation with any one of said three
types of frequencies assigned to said requested channel;

asynchronizationconfirmationinformationgeneratingstep
of carrying out, based on said genérated control signal,
extraction and demodulation operations with respect to the
digital terrestrial wave signals received by said antenna, and
generating synchronization confirmation information indicating
whether or not said channel selection operation including the
selection and demodulation operations is completed in'a normal
manner; and

a search step of searching for, based on said

synchronization confirmation information, a broadcast frequency

in actual use for digital broadcast among said three types of

R O T
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4. A digital terrestrial broadcasting wave receiver of a type receiving
digital-nodul ated digital terrestrial wave signals by an antenna, and
~extracting thereanong, for denodul ation, one digital terrestrial wave
signal corresponding to a digital broadcast channel specified by a user,

t he receiver conprises: channel selection neans for outputting, when
the user specifies a requested channel for reception through his/her
operation i? a ﬁredetern1ned nanner, annel s eCIfﬁ g i nformation

i ndi cating FhEIPERELSPeaSEhaRREl to sald requp§tean &lan neans for
receiving a Eredetern1ned preset instruction, and in resgonse thereto,
sequenti al | 92-out BureFRigtion ghepafherebastionchahhed spebefgpagied to a
information which specifies each of a plurality of predeterm ned digital
broadcast cRaghbas; terrestrpimhndirdadaasdlingnt waveor ageeheans dbor a type
previously storing three types of frequencies of a normal frequency, an
upper - of f serece¢iegoegrtigi taid-reodwintedifigdttaflr bqueasyrasdivwmes stignedshbpf
said predeterm ned digital broadcast channels; rewitabl e
nonvolat|Ieastanaganaeaaadf@mtmamtnngethémanmmnmy for udembduil 8t Yo Al one
broadcast on each of said predeterm ned digital broadcast channels in
conj unct i ondiyi babaiteérreaniells;wave sighafllr cfdreespb@ding €€6i \d N@igital

control si-gnal which instructs a channel selection operation with any one
of said thrigeoddP&st channel specified by a user, tH8 method comprises:

a channel initial data storing step of previously storing
three types of frequencies including a normal frequency, an
upper-offset frequency, and a lower-offset frequency assigned to
every predetermined digital broadcast.channel;

an every channel scan step of receiving a predetermined
preset instruction, and in response thereto, sequentially
outputting, on a channel basis, channel specifying information
which specifies each of a plurality of predetermined digital
broadcast channels;

a first control signal generaﬁing step of generating, on
reception of said preset instruction,-bésed on said previously
stored three types of frequencies assigned to a specified channel
specified by each of -said. channel spécifying information
sequentially outputted, a control signal instructing a channel
selection opération .with any one of said three types of
frequencies;

a synchronization confirmation information generating step

of carrying out, based on said control signal generated in said

—_—
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of frequencies assigned to one channel, carrying out, based on the control
signal, extraction and denodul ati on operations with respect to the digital
terrestrial wave signals received by said antenna, and generati ng
synchroni zati on confirmation information indicating whether or not the
channel selection operation is conpleted in a nornmal nanner; and

control neans for controlling said front end part by generating said
control signal according to said channel .specif¥ing i nf or mati on outgutted
from sai d chhhfiblcosdired: $ bona hEgRS LAt iog W e P LERGRARP ahAenpdniahhenby
supplying said generated control signal to said front end part, wherein
sai d controfP@eahions with respect el Ghesdigtial dinmnratialewavensignnta
nmeans for generating, when said every channel scan nmeans receives said
preset instreceived dSeyd swoidr@intsngeal acdor gengratingi dsyhcheonigpeionf
frequencies, stored in said channel initial data storage mneans, being

assi gned t ocenfjpeoatied iohtoumns t spedindiedtiyngeabbthet ¢hevathaadel channel
speci fying informati on sequentially outputted from said every channel scan
nmeans, searssdlegtion epbrasieasintleqirgcyhei 8xBehuBiotsenfioderogulation
broadcast anong said three types of frequencies assigned to said specified

channel , basgérotisns darsyséshpataat LfnacAdihaBhasnet Pf or mati on obtai ned
by suppl yi ng

a search step of searching for, based on said
synchronizatipn.confirﬁation information, a broadcast frequency
in actual use for digital broadcast among said three types of
frequeﬁcies assigned to said speéified channel;

a storage step of storing the broadcast frequency obtained
in said search step into predetermined nonvolatile storage means
in conjunction with said specified channel;

a channel specifying step of outputting channel specifying
information indiéating a requested channel in response to the
user’s requested channel for reception through the user’s
operation in a predetermined manner;

a reading step of reading the broadcast frequency stored
in said nonvolatile storage means in conjunction with said
requestéd channel when said channel specifying'information is
outputted in said channel specifying step;

a sécond control signal generating step of generating a
control signal instructing a channel selectién with said

frequency read from said nonvolatile storage means; and

a channel selection operation step of carrying out

—_—
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sai d generated control signal to said front end part, and storing the
broadcast frequency obtained by the search into said nonvolatile storage
means in conjunction with said specified 71
channel , and when sai d channel specifying information i s outputted
from said channel selection neans, reads the broadcast frequency stored
in said nonvol atile storage neans in conjunction with said requested
channel, and then generates said control signal, instructing the channel
‘sel ection ofpEFERFHHOHI ERG Hiepedlat R uoRey 3PSt Bt t SegB?Stf rt¢ht tRfd
part. 5. The digital terrestrial broadcasting wave receiver. as clained
in clai m4,di@geiel nterres ot savifegignals recefyeddry isiddigadegpagpased
channel -sel ection search neans for searching for, based on said

synchr oni za®® ofrEdreenterl ohignak @engrafedbimaisadd BpcPndscogénelasiggatai d
control signal , according to said three types of frequencies assigned to
one channeyenaragidgchbepel initial data storage neans and then by

suppl ying said generated control signal to said front end part, the
broadcast frequency in actual use for digital broadcast anong

[

/////I/[///
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said three types of frequencies assigned to the one channel, and

storage judgenent neans for judging whether or not the broadcast frequency
for digital broadcast on said requested channel is stored in said
nonvol ati |l e storage neans, and - when said storage judgenent neans

j udges that the broadcast frequency of said requested channel is stored in
said nonvol atile storage nmeans, supplies said control signal instructing

the channel sel ection operatio i t ai d staored broadcast frequency to
said front end part, and ABé%é%c£1é% f%E piSCLOSURE 72

when sai d storage judgenent neans does not judge that the broadcast
frequency of said requested channel is stored in said nonvolatile storage
means, has said single channel selection search neans search the broadcast
frequency of sai AR QRiette@f tharpegseriygpviead i dscbatpravigigyrafiigital
instructing the channel selection operation with the broadcast frequency
of said refersestrthhimsadanshiing vavatresaivyer of anypst be esg thredst fadvast
frequency obtai ned by the search into said nonvolatile storage neans in
conj unct i onpwpbhesai choagueisiged ithaanetran$itioThealtipd aloft eteeséstalial
broadcasting wave receiver as clainmed in claim4, wherein said control
means broadcasting wave from analog to digital while receiving digital
broadcast assuredly from a channel on request. To attain this
object, inadigital terrestrial broadcastingwave receiver (100),
a channel initial data storage part (17) previously stores three
types of frequencies of a normal frequency, an upper-offset
frequency, and a lower—-offset frequency assigned to each digital
broadcast channel. With a requested channel specified by a user,
a front end part (13) operates according to the three frequencies
assigned thereto. And then based on an OFDM synchronizing signal
provided by an OFDM demodulation part (39) in the front end part

(13), a frequency in actual use for digital broadcast is

determined among the above three frequencies.
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further includes single channel selection search neans for generating said
control signal according to said three types of frequencies assigned to
one channel in said channel initial data storage neans, and searching for
a broadcast frequency in actual wuse for digital broadcast anmong said three
types of frequencies assigned to the one channel, based on said

synchroni zation confirmation information obtained by and by supplying,
said generated control signal to said front end part, and after
generating said control signal instructing the channel selection operation
with the frequegey gtored in said nonvolatile storage neans as the
broadcast frequéncy of said requested channel for output to said front end
part, when the channel selection operation is not conpleted in a nornal

manner, has said single fh%ﬁﬂﬁﬁREﬁ%ﬁEﬁion sear a t he
73 br oag%?é %r %@Emy of "sald regg Oi&g%ﬁgﬁé ies said
control signal i CtIng e channel sel ec\i I t he

broadcast frequency dqf sdid requested channel _to said front endeart, and
updat es sai d broadcadt frlequdncy storef in saipgpggnonvdratd | e stofage nmeans
in conjunction with daidlreqy e@%@ﬁ ENBh optdopINg dadcast_frequency
obt ai ned by the search. PART
' S 16
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7. The digital terrestrial broadcasting wave receiver as clainmed in
claim4, further conprising every channel search instruction neans for
provi ding said preset instruction to said every channel scan neans in
response to a user's operation. 8. The digital terrestrial broadcasting
wave receiver as clained in claim4, further conprising timer means for
outputting a signal providing said preset instruction to said every
channel scan neans at a predetermned tinme interval. 9. The digital
terrestrial broadcasting wave receiver as clainmed in claim4, further
conprising reception neans@&r receiving information transnmtted through a
pr edet er m ned transm ssi ofg h, and when the received information

indicates any digital brogi channel being newy provided or changed in
arrangenment, providing said preset instruction to said every channel scan
means . 10. The digital te?restrial br oadcasti ng wave receiver as

COMPri sing reception neans for receiving
oghla predeterm ned transnission path, and

i pcl udes ' 74
li gi tal broadcast cggannel in

claimed in claim4, furth
information transmtted thr

when the received informat|i
identifying informationf
o
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current use, outputting the identifying infofnﬁtion, and said

control neans further includes single channel selection search
means for generating said control signal according to said three types of
frequenci es assigned to one channel in said channel initial data storage

means, and searching for a broadcast frequency in actual use for digital
broadcast anong said three types of frequencies assigned to the one
channel based on said synchronization confirmation information obtai ned by
and by supplying said generated control signal to said front end part and
when said identification @& mation is outputted from said reception
means, determ nes the br oakk frequency of the channel identified by
said identifying informatigh said single channel selection search
means, and then stores the geterm ned broadcast frequency into said

nonvol atil e storage neans i? conjunction with the channel identified by

said identifying informatffoB. ]11. The digital terrestrial broadcasting
wave receiver as clainedl|inScl fi m4, further conprising reception neans
for receiving infornatEh;ﬂ} angm tted through a predeterm ned
transm ssi on path, and %hg recei ved i nformatifn includes the
identifying information ar|g§ 8| br oadcast frequenig of the digita
broadcast channel in curreﬂTTU§a, outputting the Z
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identifying information and the broadcast frequency, wherein when
said identifying informati on and said broadcast frequency are outputted
fromsaid reception neans, said control neans stores said broadcast
frequency outputted fromsaid reception neans into said nonvolatile
storage neans in conjunction with the channel identified by said
identifying information. 12. The digital terrestrial broadcasting wave
receiver as claimed in claim1l or 4, wherein said digital terrestrial wave

signals are OFDM nndulatedc§' nal s, and said front end part

i ncl udes OFDM denodul ati on ns for denodulating said digital terrestrial
wave signals, and 2 S generates an OFDM syg@chroni zi ng signal as
said synchronization conf& ion informtion whel -said OFDM denodul ati on

means correctly denodulates said digital tergest rial wave signals.
13. The digital terrestrial Throadcasting wave rec®i ver as clained in

claim1l or 4, wherein sai =] al terrestrial wa signals are OFDM _
nodul at ed signals, and = sfid fronBend part &ncl udes OFDM
dempdul ation means fogvg‘e%)dllm‘ing aid =
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digital terrestrial wave signals, and vol tage controll ed
OSC|IIat|ng means for generating a systemclock for said OFDM denpdul ation
means, and 76 sai d
synchronization confirmation information is a signal indicating a control
voltage to be supplied to said voltage controlled oscillating neans. 14.
The digital terrestrial broadcasting wave receiver as clained in claim1l
or 4, wherein said digital terrestrial wave signals are OFDM nodul at ed
signals, and said front end part includes OFDM
denodul ati on neans for denodulating said digital terrestrial wave
signals, and er%?r correction neans for correcting an error
included in a signalf‘ﬂfcény, obt ai ned by the denodul ation carried out by
sai d OFDM denodul ati on neans with resoect to said digital terrestrial wave
signal s, and sai d synchroni ¢agTART Qonfirmation information is BER
measur enment i nformation generated by = d~error correction neans. 15. The
digital terrestrial broadcas : : clalned inclaiml,

wherein said single chadfe l\gw EFIQG}JNEQRMATIN
m7REmﬂBTﬂ)CHMWEl .
¥

5102 REM)N@%MLIH&MUHWN'ElOF
REQUESTED CHANNEL

v
S104] PERFORM CHANNEL SELECTION
WITH NORMAL FREQUENCY Fn

S 106 SYNCHRONIZATION

CONFIRMED ?

S108| READ UPPER-OFFSET FREQUENCY
Fu OF REQUESTED CHANNEL

1
S110 | PERFORM CHANNEL SELECTION
WITH UPPER-OFFSET FREQUENCY
Fu

S112 SYNCHRONIZATION

CONFIRMED ?

S114| READ LOWER-OFFSET FREQUENCY
Fd OF REQUESTED CHANNEL

v
S116 | PERFORM CHANNEL SELECTION
WITH LOWER-OFFSET FREQUENCY
Fd
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means seayches for the nornal frequency with a higher priority anong said
three types of frequencies. 16. The digital terrestrial broadcasting wave
receiver as clainmed in claim4, wherein said every channel selection
search neans searches for the normal frequency with a higher priority
anong said three types of frequencies. 17. The digital terrestrial
broadcasting wave receiver as clainmed in claim5 or 6, wherein said every

channel sel ection 77 search means
searches for the normal frequency with a higher priority among said three
types of frequeﬂ , q?d sai d single channel selection search neans
searches for the ofmal frequency with a higher priority anong said three

types of frequencies. 18 -The digital terrestrial broadcasting wave
receiver as clained |n RﬂﬁﬁRﬂﬁ, ms 1, 5 and 6 mhereln sald single

channel selectlog ?%Erc u es DHHINS %gﬁ AVBt i on
confirmati on ne d@ﬁ X based on t Bﬂﬁgﬁm%onflrnation

i nformati on obtaineq by supplying, to sard Tront end part, the] control
signal instructing|a cllanndl _sel ecti pn opel ajmp W ih-B first frequenc
’ ’ | o B0 [ II)ﬂEbgglr;ING S
PART -
PART
S 15 _ %?
13 [—a > CHANNEL
CONTROL
o MICROCOMPUTER[ | SELECTION
: PART
17 18
< <
CHANNEL CHANNEL DATA
INITIAL DATA NONVOLATILE
STORAGE PART STORAGE PART
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included jn said three types of frequencies assigned to said one channel,
whet her or not the channel selection operation with the first frequency is
conpleted in a normal manner, and second synchroni zati on
confirmation neans for judging whether or not the channel selection
operation with the second frequency is-conpleted in a normal manner, when
the channel selection operation with said first frequency is not judged as
bei ng conpleted in a normal manner, based on the synchroni zation
confirmation informati on obtai ned by supplying, to said front end part,
the control signal instructing a channel selection operation with a second
frequency includ@d]i gysai’@ three types of frequencies assigned to said one
channel but not said first frequency, wherein

78 when the channel selection operation with said first
frequency is judged as bein{g SOART ek ed in a normal manner, said first
frequency is determned as t adcast frequency of said one channel,

when the channel s et-on—aperbii-on—w-th-sai d second frequency is judged
as bei ng conpl et%%ﬂ’% merﬁ?@@.ﬁﬁnh@ﬂﬁ@mgmm second frequency is deterni ned
as the broadcast fr 8 SERUESSED CHANNEL |

S202

FREQUENCY Fb OF No
REQUESTED CHANNEL l
~STORED ? , '

SEARCH FOR BROADCAST
FREQUENCY Fb OF REQUESTED
CHANNEL

S206 | PERFORM CHANNEL SELECTION
WITH BROADCAST FREQUENCY Fb

S208

SYNCHRONIZATIO No
CONFIW
Yes  S210 [ SEARCH FOR BROADCAST

FREQUENCY Fb2 OF REQUESTED
CHANNEL

1

S 212 [PERFORM CHANNEL SELECTION
WITH BROADCAST FREQUENCY Fb2
]

-
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one channel, and when neither of the channel selection operations wth
said first nor second. frequencies is judged as being conpleted in a nornal
manner, a third frequency included in said three types of frequencies
assigned to said one channel but not said first or said second frequency
Is determ ned as the broadcast frequency of said one channel. 109. The
digital terrestrial broadcasting wave receiver as clained in any one of
claims 1, 5 and 6, mherein said single channel selection search neans

I ncl udes: ﬂé £ﬁ§ chroni zati on confirmation neans for judging

whet her or not t nne selectlon operation with the first frequency is
conpleted in a normal nme VY pm e synchronlzatlon confirmation

i nf ormati on obtai ned by {s Y i Mﬁf id front 'end part, the control
signal instructing a chaseel= ] peration with a first frequency
which is any one of said three §ypes of frequencies assigned to said one
channel ; s 8da| REAY NORMALNFREQUENDY BRI | mati on nmeans for judging

whet her or not the c qm@ﬁBTE@tﬁg%Egn operatlon with the second frequency
is conpleted in a nofrmat—TrarmeT &VVIIBII ttre—Ttrannel

79 sel &g OPERToRT THARNELYSERCPrONG [ rst frequency is not judged
as WITH NORMAL FREQUENCY Fn

L

S16 Yes

S 18["READ UPPER-OFFSET FREQUENCY
Fu OF REQUESTED CHANNEL

1
S 20| PERFORM CHANNEL SELECTION
WITH UPPER-OFFSET FREQUENCY
Fu

S22 Yes

SYNCHRONIZATION
CONFIRMED ?

S 24 READ LOWER-OFFSET FREQUENCY
Fd OF REQUESTED CHANNEL

)
S 26[ PERFORM CHANNEL SELECTION
WITH LOWER-OFFSET FREQUENCY
Fd

SYNCHRONIZATION
CONFIRMED ?

S28

Y
S30|STORE SYNCHRONIZATION-CONFIRMED
FREQUENCY AS BROADCAST
FREQUENCY OF REQUESTED CHANNEL
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bei ng conpleted in a normal manner, based on the synchronization
confirmati on i nformati on obtai ned by supplying, to said front end part,
the control signal instructing a channel selection operation with a second
frequency included in said three types of frequencies assigned to said one
channel but not said first frequency; and third synchronization
confirmati on nmeans for judging whether or not the channel selection
operation with the third frequency is conpleted in a normal manner, when
neither of the channel selection operations wth said first nor
second frequencies is not judged as being conpleted in a normal manner,
based on the spndh€pni Gati on confirmati on i nformati on obtai ned by
supplying, to said front end part, the control signal instructing a
channel sel ection opernlnq mnf ag&gfrd freﬁ&%ﬁ@ﬁ, included in said three
types of frequengi : A one BERRESBRIAE HANEf i r st or
second frequen - when the g BROADCASE NG RE@H VIber at i on wi th
said first frequercy |s jUdged as _peing conpleted 1n a nornal Jranner, said
first frequency is deternirec as the by of saild one
channel , when the el aid second | fyequency
i's judged as being conrlete ild second fjrequency is
determ ned as the broadcast hanngl , and when the
channel sel ection operdtion frequency iS 1udged as being

conpleted in a nornmal rmanne CONTROL CHANNEL 80
MICROCOMPUTER[* E%CTION
17 18 21
S 1 <
CHANNEL CHANNEL DATA EVERY
INITIAL DATA| |NONVOLATILE CHANNEL
STORAGE PART{ |STORAGE PART SEARCH PART

FIG. 10

START

S300 | INPUT SPECIFYING INFORMATION
OF REQUESTED CHANNEL

¥
S302 | READ BROADCAST FREQUENCY Fb
OF REQUESTED CHANNEL

* .
S304] PERFORM CHANNEL SELECTION
WITH READ BROADCAST
FREQUENCY Fb

.
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said third frequency is determ ned as the broadcast frequency of said one

channel. 20. The digital terrestrial broadcasting wave receiver as
claimed in any one of clainms 4, 5 and 6, wherein said every channel
sel ection search nmeans incl udes: first synchronization confirmation

means for judging whether or not the channel selection operation with the
first frequency is conpleted in a normal manner, based on the

synchroni zation confirmation information obtained by supplying, to said
front end part QS coTt ol signal instructing a channel selection
operation mﬁtd?a frrst—f equency which is any one of said three types of
frequenci es assi _ g, frannel ; second

-synchroni zati on X}ﬁﬁkii@&ﬂ~ § tf Aﬁ%ﬁ ing whether or not the channel

sel ection operation with the Y 1S or ma

~manner, when t Ie50dRRRCEY ONFENGEYEDSEARGEB]i on with said first freduency is

not judged as beilmgANBIPAMONE dichm@ 606 melf manner, based on the
synchroni zati on onfTrmatTony nformatiom obtai ned by suppl yi ng, tlo said

front end partssi] e F Jicting a channel selectign
operation with a sqggnﬂqmbqgmgmgy |ncludeu in said three types of
frequenci es assi gre annel but not said
S54 PHHIRM(}MMWH,SEUKHTON
WITH NORMAL FREQUENCY Fn

S56 Yes

S58["READ UPPER—OFRSET FREQUENCY
Fu OF SPECIFIED CHANNEL

1
S 60| PERFORM CHANNEL SELECTION
WITH UPPER-OFFSET FREQUENCY
Fu

S62

S 64 READ LOWER—OFFSET FREQUENCY
Fd OF SPECIFIED CHANNEL

{
S 66 PERFORM CHANNEL SELECTION
WITH LOWER-OFFSET FREQUENCY
Fd

S68 SYNCHRONIZATIO
CONFIRMED ? 4 :
No S70|STORE SYNCHRONIZATION-CONFIRMED
FREQUENCY AS BROADCAST
FREQUENCY OF SPECIFIED CHANNEL
' J
S72 No

CHANNEL OF I1ch TO 61ch
SEARCHED ?
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first freguency; and third synchronization confirmati on neans for
judgi'ng whether or not the channel selection operation with the third

81 frequency is conpleted in a normal manner, when neither of
the channel selection operations with said first nor second frequencies
is not judged as being conpleted in a normal manner, based on the
synchroni zation confirmation information obtained by supplying, to said
front end part, the control signal instructing a channel selection
operation with a third frequency included in said three types of
frequenci es assigned to said specified channel but not said first or
second frequency wherei n when the channel selection operation with
said first ﬁg@gy Eééiudged as being conpleted in a nornal manner, said
first frequenc?‘q tor into said nonvol atil e storage neans as the

br oadcast frequency of sald_5330|f|ed channel when the channel selection

operation with said,s d 1 Eﬁggﬂ judg%@hDHHTMbHﬁﬂﬁﬁﬂﬁﬁﬂema& in a
n

nor mal nmanner, s d AVIE

cy is stogcdBROADOASTING RECEEVGRat i | e
storage neans as the pro . |, and
when the channel selgectipn ith sciﬂPﬁPird’ ¢guency i judged
as being DECODING >

15 Rt 16
S 4 9
CHANNEL
CONTROL
MICROCOMPUTER SR TION
17 18 21
< ¥ S 3
-JCHANNEL CHANNEL DATA EVERY

INITIAL DATA|{| NONVOLATILE 'CHANNEL
STORAGE PART STORAGE PART SEARCH PART

54~ O_T |
52 {5

..... - COMMUNICATIONS
e~ —{CONTROL PART R
51 (MODEM)

COMMUNICATIONS

NETWORK

(TELEPHONE LINE)

FIG. 13

5400 /" EVERY CHANNEL SEARCH
BUTTON ON

y

S402 {1 EVERY CHANNEL SELECTION
SEARCH

G

11/14



conpl eted in a normal manner, said.third frequency is stored into said
nonvol atil e storage means as the broadcast frequency of said specified
channel. 21. A reception channel selection nethod to be applied to a
digital terrestrial br oadcasti ng wave receiver of a type receiving
digital -nodul ated digital terrestrial wave signals by an antenna, and -
extracting thereanong, for denodul ation, one digital terrestrial wave

signal corresponding to a digital ' 82
br oadcast channel ei éied by a user, the nmethod conpri ses: a
channel initial dat t

ep of preV|oust storing three types of
frequenci es including or =YalET=Yala : oper-0of f set frequency, and a
| ower - of f set frequency:g Q&' di gi tal broadcast
channel ; a channel mhen t he user
speC|f|es a requested chan~dHMN@M)Ikd@hﬂ«ﬁhﬂﬂhrough a ySer's operation in

a predeterm ned nmanner, N ornatlon I ndi cating the

request ed channel ; : coRtot enerat+hgy st ep of generati ng,
based on said three typ éﬁ% fdﬂEﬁ%ﬁHﬁﬂ@l @E@H@N t §| sai d request ed
channel in said channel init} alSE4REHR storing step, control signal which

FIG. 15

S420 /NOTIFICATION OF DIGITAL BROADCASD

CHANNEL BEING NEWLY PROVIDED OR
CHANGED IN ARRANGEMENT

S422| RECEIVE CHANNEL NUMBER N OF NEWLY-PROVIDED
OR ARRANGEMENT-CHANGED DIGITAL BROADCAST
CHANNEL

S424 (| SINGLE CHANNEL SELECTION SEARCH WITH
RESPECT TO CHANNEL WITH CHANNEL NUMBER N

C=

S430 /NOTIFICATION OF DIGITAL BROADCAST)

FIG. 16

CHANNEL BEING NEWLY PROVIDED OR
CHANGED IN ARRANGEMENT

S432 RECEIVE BROADCAST FREQUENCY Fb OF
NEWLY-PROVIDED OR ARRANGEMENT-CHANGED
DIGITAL BROADCAST CHANNEL

S434 | STORE RECEIVED BROADCAST FREQUENCY Fb IN
CONJUNCTION WITH THE CHANNEL NUMBER THEREOF
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instructs, a channel selection operation with any one of said three types

of frequenC|es assigned to said requested channel; a synchroni zation
confirmation information generating step of carrying out, based on said
generated control signal, extraction and denodul ation operations with

respect to the digital terrestrial wave signals received by said antenna,
and generating synchronization confirmation information indicating

whet her or not said channel selection operation including the selection
and denodul ati on operations is conpleted in a normal nmanner; and a
search step of _searching for, based on said synchronization confirmation
i nformati on, d?bI&Edcalt7frequency in actual use for digital broadcast
anong said t hr ee t ypes of 83

frequenci es assigned to ah* channel 22. A reception channel
sel ection nethod to égpl ?@i; glta% b QLG ELL TERREHRSA JAYE i ng wave
git

receiver of aty 1 nDduI e BROAGASHINGt RECEEERr | al wave
‘signals by an antenfa, nu eXTTacting Thereanong, Tor denodutatipn, one
‘digital terrestrial ve|si ghal corres 14l broadfast

channel specified byla u tHRENTENIh g >
PART
‘ 16
3 T S S
CHANNEL
CONTROL
MICROCOMPUTER a8
17 18 21
< I ! < [ <
CHANNEL CHANNEL DATA EVERY

INITIAL DATA NONVOLATILE CHANNEL
STORAGE PART STORAGE PART SEARCH PART

54~
62 5 oj
TIMER T Ri

FIG. 18

S500 ~ OUTPUT EVERY CHANNEL SEARCH
STARTING SIGNAL FROM TIMER

S 502 EVERY CHANNEL SELECTION "

SEARCH
y
Can)
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a channel_ initial data storing step of previously storing three types of
frequencies including a normal frequency, an upper-offset frequency, and a
| ower - of f set frequency assigned to every predeterm ned digital broadcast
channel ; an every channel scan step of receiving a predeterm ned

- preset instruction, and in response thereto, sequentially outputting, on a
channel basis, channel specifying information which specifies each of a
plurality of predeterm ned digital broadcast channels; a first
control signal generating step of generating, on reception of said preset
instruction, based on said previously stored three types of frequencies
assigned to a gfﬁguﬁjedlcgannel specified by each of said channel

speci fying inf tt'on “sequentially outputted, a control signal
instructing a channel selection operation with any one of said three types
of frequenci es; a synchr o T firmation information
generating step of carrying oyt, based on skhid control signal generated in

sai d 84 first control signal
generating step, extraction and denpdylation) operatipns wth FER0ARY £O
the digital terrestyiql yave signalsq - p  922c¢h

FIG. 20
—! . ! : 11 1 15 FREQUENCY f
20ch 21ch .~ 22c¢ch
FIG. 21
: . : . ' > FREQUENCY £
20ch 21ch 22ch
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irecei ;ed by said anteﬁna RB%'@AQfémaNgtSH&Tsynchroni zation //coglﬁ#(raf’a’@n”’a

r-i nf ormat Mon i ndi cating wheiher or not saj d channel sel ection operation
i ncl udi ng the extraction a*nd-‘_‘]dﬁr‘rwglz‘ﬁﬂﬂ n | oper gt no(nsnanez(mrq)l‘kt-eq | n a
normal manner; a jsparc step of } searching for, ?355% sai d
synchroni zation confirmati a broadcast freque y n act ual
use for digital broadcas anDng sai d three types of frequencies assigned
to said specified channe a storage step of storing the broadcast
frequency ahigi el brcadksist deathh cd 29 tihato apr adie eent nethmomly dlsanplkean
storage neans in eonjunction with said specified channel; a channel
speci fyi ng sd€o@fbosdded st nghahwenel speci fying i nfor mati on i ndicating a
request ed channel in response to the wuser's requested channel for
reception througlridie pseh'sS a OPEiGta@NshBwangr debpkticyethd@iyteient for a
readi ng step of reading the broadcast frequency stored in said nonvolatile

Storage,”EQﬂﬁ%i{hf“HBdHHEdé¥]ﬂH thesahde fRAHES ebpeianaghcehenchaahfethagnel
specifying information is outputted in said channel specifying step;

a second cqgh;qL 5§%|éﬁb§ﬁ§p ofp,generating a control signa
Instructing a ¢ ann |on wth said frequency read from said

nonvolatile storagg, ”Eéfslsa%d diagraft SHANIGL TReELnRY AR AhRh S £0r Of

carryi ng out
digital broadcast in the case that a lower adjacent channel is

the analog broadcast channel.

BEST MODE FOR CARRYING QUT THE INVENTION

In order to describe the present invention to a greater
detail, the description is made by referring to the accompanying
drawings.
<1l. First Embodiment>
<l1.1 Structure of First Embodiment>

Depicted in FIG. 1 is a block diagram showing the strucfure
of adigital terrestrial broadcasting wave receiver 100 according
to a first embodiment of the present invention. The digital
terrestrial broadcasting wave receiver 100 is provided with a
terrestrial broadcasting wave antenna 11, a front end part 13,
an MPEG decoding part 14, a control microcomputer 15, a channel
selection part 16, and a channel initial data storage-é%%%s;17.
Thereamong, the control microcomputer 15 is the one which controls
other constituents in the digital terrestrial broadcasting wave

receiver 100, and operates in a later-described manner by carrying
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A ~
e

:extraction
terrestri-al

signal generated in said second control signal generating stjep. i JUL 2008

and denodul ati on operations Wi t_:_h .:respect tothe d %E CEMENT SHEET
|

wave signals received by said antenna based on spifd control

circuit and is in the channel' selection frequency, and then
down-converted into a frequency band of an IF signal (intermediate
frequency signal). 'i'he down-converted requested signal is
wave-shaped by going through the IF+SAW filter 36, converted from
analog to digital in the AD co_nverter 38, and then outputted to
the subsegquent OFDM deﬁodulation part 39.

The OFDM demodulation part 39 operates on a system clock
Sck supplied from the oscillato.r 35. The oséillator 35 is a
voltage controlled cryétal oscillator (VCX0), and a control
voltage Vc thereof is generated by the VCXO control part 311 based
on a signal outputted from the OFDM demodulation part 39. When
the requested channel is correctly selected, the VCXO control part
311 and the oscillator 35 generating the system clock Sck to be
provided to the OFDM demodulation part ’:33%9: operate -in-a normal
manner, and thus the OFDM demodulation part 39 can correctly carry
oﬁt digital demodulation. Accordingly, an error generated in the
transmission path, if any, can be corrected by the error
correction part 310. The errlor-—cor'rected signal is forwarded to
the MPEG decoding part 14 as the transport stream signal on the
requested channel. |

When the front end part 13 operates in the above-described
normal manner, the OFDM demodulation part 39 outputs an OFDM
synchronizing signal Ssync. The OFDM synchronizing signal Ssync
is forwarded to the control microcomputer 15 as information for

synchronization confirmation. With the OFDM synchronizing

36
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channel.selection:part 16. Whenever receiving the information
about channel from the.every channel search part 21, the channel
selection part jg?outputs the channel specifying signal Sch
specifying the channel. The channel specifying signal Sch is

provided to the control microcomputer 15. In this manner, when

preset is carried out, one channel specifying signal Sch for every

" possibledigital broadcast channel is provided, on a channel basis,

to the control microcomputer 15. Based on the channel specifying
signal Sch, the control microcomputer. 15 carries out preset in
a later—-described manner.

<3.2 Preset Operation and Effects Thereof in Third Embodiment>

Hereinafter, by referring to FIG. 11, it is described how
the'digital terrestrial broadcasting'wave receiver of the third
embodiment carries out preset.

In the third embodiment, preset is carried out through an
every channel selection search, the procedure of which is shown
in FIG. 11. The every channei selection search is started by
pushing a specific button (not shown). In the description below,
the available digitél broadcast channels are presumably 1lch to
61lch.

In the every <channel selection search, the channel
selection. part 16 first specifies, according to information
provided by the every channel search part, any one channel being
not yet through with channel selection among the lch to 61ch, that

is,anyonenot—yet—searchedéhannel,éndthenoutputsthechannel

52

ﬂ AMENDED SHEET |




