SPECIFICATION
DIGITAL TERRESTRIAL BROADCASTING WAVE RECEIVER

TECHNICAL FIELD
The present invention relates to a digital terrestrial

broadcasting wave receiver.

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.



In a transition period of terrestrial broadcasting wave
from analog to digital, an analog broadcast channel may be
~ observed adjacent to'a digital broadcast channel in some areas.
If this is the case, radio waves on the digital broadcast channel
and those on the adjacent analog broadcast channel may interfere
with each other. To avoid such interference, when assigning a
frequéncy 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 ‘l‘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 Zich .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 station belongs,
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



shown in FIG. 21, if the lower—adj acent 20ch is the analog

‘broadcast channel but the 21ch being the digital broadcast channel
with the normal frequency assigned (i.e., if a frequency band
denoted by a dotted line in FIG. 21 is used for digital broadcast),
the radio waves from the digital broadcast channel and those from
the analog broadcast channel 20ch may interfefe with each other.
Therefore, the broadcast station uses the upper—qffset 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 terrestriél
broadcasting wave recéiver has been structured ﬁo select only one.
frequency for one channel. Resultantly, the conventioﬁal
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 brpadcasting wave receiver is provided
with such preset function, in a f.ransition period of terrestrial
broadcasting wave from analog toldigital, after preset, some new |
digital broadcast channel may be provided, some broadcast channel

may be changed from analog to digital, or some digital broadcast
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channel may be changed in frequency (e.g., changed from the normal
frequency to the lower-offset frequency). In such case, the
diéital terrestrial broadcasting wave receiver cannot receive
digital broadcast from such new channel or éhannels subjected to
the above-described changes.

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
changéd 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
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an antenna, and extracting thereamong, for_demodulation, one
digital terrestrial wave signal correspbnding to a digital
broadcast channel specified bf a user, the receiver comprises:

channel selection meens 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 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, whefein

the control means

includes single channel selection search means for
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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 for digital broadpast among the three types of frequencies
assigned to the one channel, based on the synchronization
confirmation information obtained by supplying.the generated
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



whether or not the broadcast fréquency for digital broadcast on
the requested channel is sto:ed in the nonvolatile storage means,

when the storage judgement means judges that the
broadcast frequency of the requested channel is stored in the
nonvolatile storage means, supplies, to the front end part, the_
control signal instructing the channel selection operation 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 broadcést frequency of the

requested channel. In this manner, a time taken from



specification of the requested channel to completion of channel
selection can be shorter. Further, similarly to the first aspect,
digital broadcast can be assuredly received on the requested
channel with consideration for the three possible frequencies
assigned to every channel.

According to a third espect of the present invention, in
the second aspect,

aftergeneratingthecmntrolsignalinstructingthechannel
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
'cenj 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 oﬁt.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



is carried out with the searched broadcast frequency, and then
the frequency stored as the broadcast frequency of the requested
channel is updated to the searched broadcast frequency. 1In this
manner, even if some digital bféadcast channel is changed in
frequency, digital broadcast can be received on the channel.

A fourth 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 corresﬁonding to a digital
broadcast channel specified by a user, the receiver comprises:

channel selection means for outputting, when the user
spécifies a requested channel for reception through his/her
operation in a predetermined manner, channel specifying
information indicating the reqﬁested channel;

every channei 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 typeé of frequencies of a normal frequency, an upper-offset
frequency, and a lower-offset frequency assigned to each of the
predefermined digital bfoadcast channels;

rewritable nonvolatile storage means for storing a



frequency in wuse for digital broadcast on each ofl the
predetermined digital broadcast channels in conjunction with the
channels;

a f;ont end part receiving a control signal whi.ch instructs
a channel selection operation with any one of the three types of
frequencies aésigned to one éhannel,. carrying out, based on the
control signal, extraétion and d'emoduiation operations with
respect to the digital terrestrial wave signals received by the
antenna, and generating synchronization confirmation
information indicating whether or not the chanhel selection
operation is completed in a normal manner; and

control meéns 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 fneans,

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



frequencies assigned to the specified channel, based on the
synchronization éonfirmation 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 means in conjunction with the 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
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];aroadcast frequency of the requested channel from the nonvolatile
storage means, and then starting the front end part for channel
selection.

According to a fifth aspect of the present invention, in
the fourth aspect,

the control means

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 requestéd 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 méans does not judge that the

bréadcast'frequency of the requested channel is stored in the

nonvolatile storage means, has the single channel selection
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search means search the broadcast frequency of the requested
channel, supplies the éontrol signal instructing the channel
selection operationwith the broadcast frequency of the requested
channel to the front end part, and stores the broadcast frequency
pbtained by the search into the nonvolatile storage means in
conjunction with the requested channel.

In the fifth aspect, when the broadcast frequency of the
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
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synchronization confirmation information obtained by and by
supplying, the generated control signal to fhe front end part,
and
after generating the control signai instructing the
channel selection operation with the frequency stored in the
nonvolatile storage means as the broadcast frequency of the
requested channel for oufput 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 signai
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 nénvolatile storage
means in conjunction with the requested chaﬁnel to the broadcast
frequency obtained by the search.

In the sixth aspect, if thé 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 sincjle 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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this manner, when the channel is again specified as the requested
channel, channel selection can be immediately started by reading
. the broadcast frequency from the nonvolatile storage means.

According to a seventh aspect 6f the present invention, in
the fourth aspect,

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.
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In the eighth aspect, the timer means outputs a signal
providing the preset instruction to the every channel scan means
at a predetermined time interval. Therefore, even if some digital
broadcast channel is newly provided or changed in arrangement,
digital 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
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information includes identifying information of the digital
broadcast channel in current use, outputting the idenfifying
information, and

the control means

further includes single channel selection search
means for generating the control signal according to the three
types of frequencies assigned to one channel in the channel
initial data storage means, and sgarching 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 stéres the
determinedbroadcastfrequencyintothenonvolatilestoragemeans
in conjunction with the channel identified by the identifying
information.

In the tenth aspect, when the information received by the
receptionn@ansincludesspecifyinginformationaboutthedigital
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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even if some digital broadcast channel is newly provided or
changed in arrangement, after the above information including the
identifying information about these channels is received, digital
broadcast can be received thereon

According to a eleventh aspect of the present invention,
in the fourth aspect,

the digital terrestrial broadcasting wave receiver further
comprises receptionlneéns for receiving information transmitted
through a predetermined fransmissibn path, and when the received
information includes +the identifying information and the
broadcast frequency of the digital broadcaét 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 recéived by
the reception means includes the specifying information and the
broadcast frequency of the diéital 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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broadcast frequency of the channel is received, digital broadcast
can be received thereon .
According to a twelfth 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
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‘thirtéenth.aspect of the present invention,
in the first or fourth aspect,
the digital terrestrial wave signais 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, énd
the synchronization confirmation information is a signal
indicating a control voltage to be subbiied to the wvoltage

controlled oscillating means.
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According to a fourteenth aspect of the present invention,
in the fifst or fourth aspect,
the digital terrestrial wave signals are OFDMmodulated signals,
and
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. |
Accqrding to a seventeenth aspect of the present invention,

in the fifth or sixth aspect,
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the every channel selection search means searches for the
normal frequency with a higher priority among the three types of
freqﬁencies, and

the single channel selection search means searches the
normal fréquency with.a_higher priority among the three types of
frequencies. |

In:the fifteenth, sixteenth, and.seventeenth.aSpects, 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 end part 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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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,
when the channel selection operation.withuthe first frequency 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 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 manner, 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 inclﬁded.in the three types
of frequencies assigned fb the one channel but not the first or
the second frequency is determined as the broadcast frequency of
thelone channel. |

According to a nineteenth aspeét of the present invention,

in the first, fifth, or sixth aspect,
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the single channel selection search means includes:
first synchronization confirmation means for 'judging,
based on the synchronization confirmation information obtained -
by suppl’ying; 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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chahnel 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 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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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
'selec_tion operation with a second frequency included in the three
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 completed'in a normal
manner; and |

third synchronization confirmation means fo:; judging, when
neither of the channel selection operations Qith 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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specified channel, and when the channel selection operation with
the third frequency is judged as being completed in a normal manner,
the third frequency is stored into the nonvolatile storage means
as the broadcast frequency of the specified channel.

A twenty-first aspect of the present invention is directed
to a reception channel selection method to bé 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 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 storin.g 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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ofcarryingout;basedcnlthegeneratedcontrolsignal,extraetion
and demodulation operations with respect to the digital
terrestrial wave signals received by the antenna, and generating
synchronization confirmation information indicafing'whether or
not the channel selection operation including the extraction and
demodulation operations is completed in a normal manner; and

a search step of searching for, based on the synchronization
confirmation information, a brdadcast frequency in actual use for
. digital breadcast 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—modulateddigitalterrestrialwavesignalsbyanlaﬁtenna,
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 includihg 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 respohse the:eto, sequentiallyl
outputting, on a channel basis, channel specifying information

which specifies each of a plurality of predetermined digital
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broadcast channels;

a first control signal generating step of generating, on
reception of the pfeset instrgction, based on the previously
stored three.types of frequencies assigned to a specified channel
specified by each of the channel specifying information
sequentially outputted, a control signal instructing a channel
selection operation with any one éf 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 demodulatign
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 chénnel;

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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user’s requested channel for reception through the user’s
opération in a predetermi.ned manner; |

a reading step of reading the broaq.cast frequency stored
in the nonvolatile stbrage means in conjunction with the requested
channel when the channel specifying information 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 -controi 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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FIG. 4 is a block diagram showing a third exemplary structure
~of the front end part provided in the digital terrestrial
broadcasting wave receiver according to the first embodiment;

FIG. 5 is a flowchart showing how the digital terrestfial
broadcaéting wave receiver of the first embodiment carries out
channel selection;

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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terrestrial broadcasting wave receiver acc;ording to a fourth
embodiment of the present invention;

FIG. 13 is a flowchart showing a procedure for a preset
carried out in the digital terrestrial broadcasting wéve receiver
of the fourth embodiment;

FIG. 14 is a flowchart showing a first 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 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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digital broadcast in the case that an adjacent channel is not an
analog broadcast channel;

FIG. 20 is a diagram showing frequenéy assignment for
digital broadcast in the case thét an upper adjacent channel is
the analog broadcast channel; and

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

32 This Sheet Has Been

7l . | [}




out a predetermined program stored in internally-provided Imemory
{this is appliéable also to other embodiments). In other'wordé(
the control microcomputer 15 is a constituent.mainly performing
later—described: channel selection, for example, and is
operationally realized by software.

The terrestrial bfoadcasting 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 é signal specifyihg a user’s
requested channel (hereinafter, referred to as “channel
specifying signal”) Sch. The channel specifying éignal 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 chanhel (referred also simply as “requested

channel”). Thereafter, the control microcomputer 15 controls
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the front end part 13 based both on the requested channel frequency
data and a later-described signal provided by the front end part
13 for synchronization confirmation. Under the control of the
control microcomputer 15, the front end part 13 subjects the OFDM
modulated signal provided by the terrestrial broadcasting wave -
antenna.ll to digitél 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
exémplary structure of the front end part 13. Th.e 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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control signals Scl and Sc2 on the bas_is of the requested channel
frequency data from the control microcomputer 15. 1In response
to the control signal Sc2, the PLL synchronization circuit 34
operates, and then channel selection is started. The OFDM
modulated signal provided from the terrestrial broadcasting wave
antenna 11 to the front end pért 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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circuit and is in the channel selection frequency, and then
down-converted into a frequency band of an IF signal (intermediate
frequency signal). The down-converted requested signal is
wave-shaped by going through the IF+SAW filter 36, converted from
analog to digital in the AD converter 38, and then outputted to
the subsequent OFDM demodulation part 39.

The OFDM demodulation part 39 operates on a system clock
Sck supplled from the osc1llator 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. Accordingl;}, 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 synchronizing
—_—
\\
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signal Ssync, the control microcombuter 15 Jjudges +that
synchronization has been confirmed, i.e., the front end part 13
has normally completed its channel selection operation. If the
requested channel 1is not corréctly selected, the OFDM
synchronizing signal Ssync is not forwarded to the control
microcomputer 15. Consequently, the control microcomputer 15
- judges that synchronization is not yet confirmed, i.e., the front
end part 13 does not yét 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 struéture in which
the OFDM synchronizing signal SSync.is forwarded to the control
microcomputérlSasinformationforsynchronizationconfirmation.
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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microcomputer 15, the VCXO control part 311 which generates the
system clock Sck to be provided to the OFDM demodulation part 38
operates in an appropriate range, and thus the control voltage
Ve of the oécillator 35 does not vary. Therefore, 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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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 third exemplary structure is similar to the first, thus the
same components share the same reference numerals, and are not
described again.

In the front end part 13 in the third exemplary structure,
when the requested channel is correctly selected on fhe. 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
microcompute.r 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 s.e.lection operation. When BER # 0, on the other hand,
the control microcomputer 15 judges that syn.chronization 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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microcomputer 15.carrying out channel selection is operationally
realized by software. Accordingly, in a respect that
synchronization is confirmable by referring to the predetermined
register, the third exemplary structure shows a better match for
channel selection mainly realized by software.
<1.3 Channel Selection in First Embodimént>

Next, with reference to FIG. 5, it is described how the
digital terrestrial broadcasting wave receiver of the first
embodiment carries out channel slelection. 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 channél , 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 Sé2 on the basié of the normal

frequency Fn, and then supplies the generated control signals Scl
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and Sc2 to the front end pért 13 s.o 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 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 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 rﬁanner

(step S112). If synchronization is confirmed through the

41



judgement, the control microcomputer 15 ends its channel
selection;

If synchronization is not judged as being confirmed in step
S112, the control micrécomputer 15 operates as follows: first
reads a lower—-offset frequency Fd of the above requested channel
from the channel initial data storage part 17 {step S114);
secondly generates the control signals Scl and Sc2 on the basis
of the lower—-offset frequency Fd, and then supplies the generated
" control signals Scl and Sc2 to thé front end part i3 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.

Hex_'ein,. 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 freqﬁency of the requested channel

is used for its channel selection. If synchronization is not yet
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confirmed thereby, the lower;offset frequency of the requested
channel is used for channel selection. In other words, in the
above procedure for channel selection, priorities are set for
searéhingthehmoadcastfrequencyofthexequestedchannelinsuch
order as normal frequency—upper—-offset frequency—*iower—offset
frequency. In the present invention, however, the order is not
resfrictive and may be in order of normal frequency —lower-offset
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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broadcast is assuredly.received on the requested channel. In
detail, even if the requested channel is not assigned, as the
frequency for digital broadcast, the normal frequency but the
upper-offset frequency or the lower-offset frequency, digital
broadcast can be assuredly received thefeon.
<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 fequested 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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After the user operates the channel selection part 16 and
specifies a channel (requested channel) for reception, the
channel specifying signal.Sch is provided,.as information for
specifying the requested channel, from the channel selection part
16 to the control microcomputer 15 (step $200). With the channel
specifying signal Sch, the control microcomputer 15 operates as
follows. |

First, the control'microcomputer 15 chécks 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 chanﬂel is determined
bycarryingouteasinglechannelsélectionsearch(detailsthereof
afé 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 terrestr'ial
broadcasting wave receiver has not yet been through the single
.channel selection search. As isdescribed later, after the single
channel selection search, the broadcast freq#ency of the
requested channel, that is, the result obtained by the search is
stored in the channel data nonvolatile storage part 18 as iong

as the requested channel is a digital broadcast channel.
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In step S206, the control microcomputer 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 nonvolatile stofage part 18, and then outputs
the generated control signals Scl and Sc2 to the front end part
13 so as to cause the flront ‘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 judgerﬁent, 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 clontrol

microcomputer 15 generates the control signals Scl and Sc2 on the
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basis of a broadcast'frequency Fb2 stored in the channel 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 selection operation with the broadcast frequency
Fb2 (step S212). Thereaftef, the control microcomputer 15 ends
its channel selection.

Referring to FIG. 8, it is described the procedure for the
. single channel selection search carried out in steps S204 and
5212.

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 df 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 operatibn 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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frequency Fn, is stored into the channel data nonvolatile storage
part 18 as the broadcast frequency of the requested channel (step
$30), and the single channel selection search is ended.

If synchronization is not judged as being confirmed in step
S1l6, the upper-offset frequency Fu of the requested channel is
. read from the channel initial data storage part 17 (step S$18).
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 synchrénization 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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of the lower-offset frequency Fd, 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 carry'out channel selection
operation with the lower-offset frequency Fd (step S26).
Thereafter, information for synchronization confirmation is
received from the front end part 13, and based thereon, it is then
judged-whether or not synchronization has been confirmed (step
. 828) . If synchronization 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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the broadcast frequency of the requested channel searched (singie
channel selection search), among three possible frequencies
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 nonvolatile sforage part 18 (step $30 in FIG.
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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frequency to the upper-offset frequency).and thus the broadcast
frequency stored in the channel data nonvolatile storage part 18
is not the broadcast frequency in actual use any more, the
broadcast frequency in storage is updated so that digital
broadcast can be received on the channel.

<3. Third Embodiment> .

<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 accbrding
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 numérals 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 6ut, the every
channel search part 21 sequentially supplies, on a channel basis,

information about every possible digital broadcast channel to the

51



channel selection part 16.. Whenever receiving the information
about channel from the every channel search part 21, the channel
selection pa;t 15 outputs the channel specifying signal Sch
specifying the channel. The channel specifyiné signal Sch is
provided to the control microcomputer 15. 1In this manner, when
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 carrieé out preset in
a later-described manner.

<3.2 Preset Operation and Effects Thereof in Third Eﬁbodimént>

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 procledure 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
6lch.

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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specifying signal Sch specifying the channel (step S50). Note
that, at the point in time immediately after the every channel
selection search is started, every channel from lch to 6lch is
not yet searched. Thus, aésuming that the search is sequentially
made from a channel smallest in number, the channel specifying
signal Sch outputted first is the one specifying the 1ch..
Hereinafter, the channel specified by the channel specifying
signal Sch outputted in step S50 is referred to as “specified
chanﬁel".

The cﬁannel 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
voltége'signal Svc, or the signal indicating the BER measurement
information DBER) from the front.eﬁd.part 13, and based thereon,

judges whether or not synchronization has been confirmed (step
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S56) . If synchronization is confirmed through the judgement, the
synchronization-confirmed frequency, that is, the normal
frequency Fn is stored into the channel data nonvolatile storage.
part 18 as the b}:oadcast frequency of the specified channel (step
S70), and then the procedure goes to step S72.

If syhchronizatior_l is not judged as being confirmed in step
S56, the control microcomputer 15 reads the upper-offset
frequency Fu of the spécified 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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. frequency Fd of the specified channel from the channel initial
data storage part 17 (step S64). Next, the control microg:omputer
15 generates the control signals Scl and Sc2 on the basis of the
lower-offset frequency Fd, and then outputs the generated control
signéls Scl and Sc2 to the front end part 13 so as to cause the
front end part 13 to cérry out channel selection operation with
the lower-offset 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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in step S72 tells that some channel is not yet'searched, the
procedure returns to step S50. From then 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-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
-assuredlysearchedforthebroadcastfrequencythereof._Further,
once the preset is carried out, as long as the channel specified
by the above every channel selectien 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 channel
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'operates 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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information for specifying the requested channel, from the
channel selection part 16 to the control microcomputer 15 (step
$300). - With. the channel specifying signal Sch, the control
microcomputer 15 reads the frequency (broadcast frequency) Fb for .
digital broadcast of the requested channel indicafed by the
channel specifying signal Sch from the channel data nonvqlatile
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 thé frdnt end part 13 so as to cause the
front end part 13 fo 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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to as “second exemplary channel selection”), may be carried out.
Acéording to the second exemplary channel selection, when the
broadcast frequency of the requested channel is not stored, the
broadcast frequency of'the requested channel is searched through
the single channel selection search (step S202 in FIG. 7, and FIG.
8) . 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 8210 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 communicétions 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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communications network such as a tel—ephone'line or a wide—area
network (WAN) . In this res_pect, the digital terrestrial
broadcasting wave receiver 400 differs the digital terrestrial
broadcasting wave receiver 300 of the third embodiment. Further,
the digital terrestrial broadcasting wave receiver 400 is
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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manner, even if some digital broadcast channel is nery'provided
or changed in arrangement, digital broadcast can be received
thereon. Note that, an expression of “channel is changed in
arrangement” means that a broadcast channel is changed from analog
to digitél 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 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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21. 1In response thereto, the every channel search part 21 sends
an instruction for starting the preset operation to the control
microcomputer 15. In this manner, the every channel selection
search is carried out according to the procedure shown in FIG.
11 (step S412).

2. In the case that the channel arrangement information
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 selectiqn
search togetherlwith 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). Thén, 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 informatiqn
includes information indicating the broadcast frequency of the
.digital broadcast channel newly provided of changed in
arrangement,

on reception of the channel arrangement information

including information indicating the broadcast frequency Fb of
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‘the digital broadcast channel newly provided or changed in
"arrangement, the communications control part 52 sends, to the
control microcomputer 15, an instruction for single chénnel
selection search toéether with the information indicating the
broadcast frequency Fb. In reception thereto, the control
microcomputer 15 stores the broadcast 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 providéd 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 broédcast channel is newly provided or changed in
arrangement, digital broadcast can be recei&ed theréon.

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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operation similar thereto may lead to similar effects (see FIGS.
14 to 16). ‘Further, the channel arrangemént information may
include information for identilfying channels not only newly
provided or changed in arrangement but also the digital broadcast
channels at the time of traﬁsmissioh thereof, and the broadcast
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. |

Fﬁrther, in the fourth embodiment, the channel arrangement
- information is transmitted frofn 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 channei 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'bfoadcasting 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. 1In this respect, the digital terrestrial broadcasting
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wave receiver 500 differs from the digital terrestrial
broadcasting wave receiver 300 of the third embodiment in FIG.
9. Further, the digitél terrestrial broadcasting wave receiver
500 is provided with the every channel search button 54 and the
circuit accompanying thereto. The every channel seafch button
54 is used to start the preset operation. Other constituents are
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 thé 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_préset 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 broédcast 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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some digital broadcast chanhel is newly provided er changed in
-arrengement;.the timer 62 is provided. The timer 62 outputs an
every channel search starting signal Ss at a predetermined time
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
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.

Note 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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- applied to a digital terrestrial broadcasting wave receiver used
in an area where digital terrestrial broadcasting wave and analog

terrestrial broadcasting wave are both observed.
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WHAT IS CLAIMED IS:

1. 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 a user’s
'operation in a predetermined manner, channel specifying
information indicating.the requested channel;

channel initial data storagelneens 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 e channel selection operation with any one of said three
types of frequencies assigned to said requested channel, carrying
ouf,_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

% ¢ L M § %

67



front end part by supplying said generated cohtrol signal to said
front end part, wherein
said control means

includes single channel selection search means for
generating said control signal'accordihg to said three types of
frequencies assigned to one channel in saia channel initial data
storage means, and searchinglfor'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
méans,

when said storage judggment means judges that said

broadcast frequency of said requested channel is stored in said
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nonvolatile storage means, supplies, to said front end part, said
control signal instructing the channel seiection operation with
said stored broadcast frequency, and

when said storage judgement means does not judge that
said broadcast frequency of said requested channel is stored in
said nonvolatile storage means has said single channel selection
search means.search for the broadcast frequency of said requested
channel, supplies, to said 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
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search.
4. A digital terrestriai broadcasting wave receiver of a type
receiving'digital—modulated<digital terrestrial.wave signals by
an antenna,-énd extracting thereamong, for demodulation, one
digital terrestrial wave signal corresponding to a digital
broadcast chénnel 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 fof digital . broadcast on: éach 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
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of fréquencies assigned to one channel, carrying out, based on
the control signal, extraction and demodulation operations with
'respect to the digital ferrestrial wave signals received by said
antenna, and generating synchronization confirmation
information indicating Qhether or not the channel selection
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 instrﬁction, said control signal accérding to said three
types of frequencies, stoi:ed 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 améng 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

71

* c L M s d



channel, and

- when said channel specifying'information.is outputted,froh
said channel selection ﬁeans, feads the broadcast frequency
stored in said nonvolétile storage means in conjunction with said
requested chénnel, and then'.generates said control signal
instructing the channel selection operation with the read
frequency for output to séid 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 chénnel 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, énd

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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when said storage judgement means does not judge that the
broadcast frequency of said requested channel is stored in said
nonvolatile storage_means, has said single channel selection
search means search the broadcast frequéncy of said requested
channel, supplies said control signal instructing the channel
selection operation with the broadcast frequency of said
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, baséd on said synchronization
confirhation 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

* [ L M S *




broadcast frequency of said requested channel, supplies said
control signal instructing the channel selection operation with
the broadcast frequency of said requested channel to said front
end part, and updates said broadcast frequencf_stored in said
nonvolatile storage means in conjunction with said requested
channel to 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 inetruction 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 receptioﬁ means fof
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 terrestriel 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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identifying information of_the digital broadcast channel in.
current use, outputting the identifying information, and
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

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 predete;mined
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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identifying information and the broadcast frequency, wherein
when said identifying information 'and said broadcast
frequency are outputted from said reception means, said control
means stores said broadcast frequency outputted from said
reception means into said nonvolatile storage means 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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said synchronization confirmation information is a signal
indicating a control voltage to.be supplied to said voltage
controlled oscillating means.
14. The digital.terrestrial broadcasting 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
| efror 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 synchrbnization confirmation information is BER
meaSurementinformétiongeneratadbysaiderrorcorrectionmeans.
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
méans 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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search means searches for the normal frequency with a higher
priority among said three types of frequencies? and

said single channel selection search means searches for the
normal frequency with a higher priority among séid three types
of frequencies.
18. The digital terrestrial bfoadcasting wave receiver 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 firsf 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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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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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; 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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- said third frequency is determined as the broadcast frequency of
said one channel. | |
20. The digital terrestrial broadcasting wave receiver as
claimed in any one of claims 4, 5 and 6, wherein said every channel
selection search means includes:

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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frequency is completed in a normal manner,' when neither of the
channel selection operations with said first nor sécond
frequencies is not judged as.being completed in a normal manner,
based on the syn.chronization 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
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 spec;ified channel, and when the channel
selection operation with said third frequency is judged as being-
completed in a nofmal 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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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;

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 te-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 seerch step of searching for, based on said
synchronization confirmation information, a broadcast frequency

in actual use for digital broadcast among said three types of
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frequéncies assigned to said réquested éhannel.

22. 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 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 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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-first control signal generating step, extraction and demodulation
operations with respect to the digital terrestrial wave signals
received by said antenna, and generating synchronization
confirmation information indicatihg‘whether or not said channel
selection operation including-the extraction and1demodulation
-operations are completed in a normal manner;

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
frequéncy read from said nonvolatile storage means; and

a channel selection operation step of carrying out
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extraction and demodulation operations with respect to the
digital terrestrial wave signals received by said antenna based
on said'control signal generated in said second control signal

generating step.
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