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Description

[0001] The present invention relates to a digital radio
receiver and a time display method.

[0002] Japanese Unexamined Patent Application
Publication No. Hei 10-290171 discloses a digital radio
receiver that enables reception of a Digital Audio Broad-
cast (DAB) which has been in practical use according to
the European Standard and which contains time infor-
mation and that enables reservation of a program.
[0003] Such adigital radio receiver extracts time infor-
mation contained in a DAB and displays the extracted
time information.

[0004] The present inventor studied digital radio re-
ceivers with time displays, and found that in order to dis-
play time information at all times with 2-band digital radio
receivers capable of receiving not only DABs containing
time information but also FM broadcasts containing no
time information, the following procedure may be per-
formed: turn on the digital radio receiver, select the DAB
mode to temporarily receive a DAB and acquire time in-
formation, and display the acquired time information.
[0005] That is, if the FM broadcast mode is selected
to receive a FM broadcast containing no time information
when the 2-band digital radio receiver is turned on, time
information may not be displayed.

[0006] Thus, listeners who mainly listen to FM broad-
casts may feel uncomfortable with such a two-band dig-
ital radio receiver, because in order to display time infor-
mation, it is necessary to select not the FM broadcast
mode which they desire but the DAB mode.

[0007] According to a further study on digital radio re-
ceivers carried out by the present inventor, there has
been an increasing demand in industry for digital radio
receivers that reduce discomfort for listeners who mainly
listen to FM broadcasts.

[0008] Therefore, it is desirable to provide a digital ra-
dio receiver and a time display method that reduce dis-
comfort for listeners who mainly listen to FM broadcasts.
[0009] Embodiments of the present invention aim to
reduce discomfort for listeners who mainly listen to FM
broadcasts, by "receiving a DAB when a band change
section is switched to receive an FM broadcast in re-
sponse to an operation input with a battery attached to
a digital radio receiver and with the digital radio receiver
turned on, extracting time information contained in the
DAB, and causing the extracted time information to be
displayed on a display section for displaying the time in-
formation".

[0010] In other words, a digital radio receiver and a
time display method allow time information to be dis-
played on a display screen when a frequency modulation
(FM) broadcast is received with a battery attached to the
digital radio receiver.

[0011] In so far as the embodiments of the invention
described above are implemented, at least in part, using
software-controlled data processing apparatus, it will be
appreciated that a computer program providing such soft-
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ware control and a transmission, storage or other medi-
um by which such a computer program is provided are
envisaged as aspects of the present invention. According
to a first embodiment of the present invention, there is
provided a digital radio receiver including: a power switch
for turning on the digital radio receiver; a first reception
section for receiving a frequency modulation broadcast;
a second reception section for receiving a Digital Audio
Broadcast; a band change section for changing a recep-
tion band between the frequency modulation broadcast
received by the first reception section and the Digital Au-
dio Broadcast received by the second reception section
in response to an operation input; a battery removably
attached to the digital radio receiver to supply electricity
to the first reception section and the second reception
section with the battery attached to the digital radio re-
ceiver; a display control section for causing the second
reception section to receive the Digital Audio Broadcast
when the band change section is switched to receive the
frequency modulation broadcast in response to an oper-
ation input with the battery attached to the digital radio
receiver and with the digital radio receiver turned on, ex-
tracting time information contained in the Digital Audio
Broadcast, and causing the extracted time information
to be displayed on a display section for displaying the
time information; and an output section for receiving the
frequency modulation broadcast received by the first re-
ception section to output data of the received frequency
modulation broadcast.

[0012] According to this configuration, the second re-
ception section receives a DAB when the band change
section is switched to receive an FM broadcast in re-
sponse to an operation input with the battery attached to
the digital radio receiver and with the digital radio receiver
turned on, time information contained in the DAB is ex-
tracted, and the display control section causes the ex-
tracted time information to be displayed on the display
section for displaying the time information. Therefore, lis-
teners do not take the trouble to operate a switch to re-
ceive a DAB in order to have the time information dis-
played when they are to listen to an FM broadcast.
[0013] Consequently, it is possible to reduce discom-
fort for listeners who mainly listen to FM broadcasts.
[0014] According to a second embodiment of the
present invention, there is provided a time display meth-
od including the steps of: receiving a Digital Audio Broad-
castwhen areception band has been changed to receive
a frequency modulation broadcast in response to an op-
eration input with a battery attached to a digital radio re-
ceiver and with the digital radio receiver turned on; ex-
tracting time information contained in the Digital Audio
Broadcast received in the Digital Audio Broadcast recep-
tion step; causing the time information extracted in the
time extraction step to be displayed on a display section
for displaying the time information; and receiving the fre-
quency modulation broadcast to output data of the re-
ceived frequency modulation broadcast.

[0015] According to this configuration, a DAB is re-
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ceived when the reception band has been changed to
receive an FM broadcast in response to an operation
input with the battery attached to the digital radio receiver
and with the digital radio receiver turned on, time infor-
mation contained in the DAB is extracted, and the ex-
tracted time information is displayed on the display sec-
tion for displaying the time information. Therefore, listen-
ers do not take the trouble to operate a switch to receive
a DAB in order to have the time information displayed
when they are to listen to an FM broadcast.

[0016] Consequently, it is possible to reduce discom-
fort for listeners who mainly listen to FM broadcasts.
[0017] It should be understood that although aspects
of the presentinvention are expressed as a "device" and
a "method" herein for simplicity of the description, the
aspects are not limited thereto and may be expressed
as a subject in any category, such as a "program” and a
"storage medium", without departing from the scope of
the present invention.

[0018] Embodiments of the invention will now be de-
scribed with reference to the accompanying drawings,
throughout which like parts are referred to by like refer-
ences, and in which:

Fig. 1is a schematic diagram showing an exemplary
general configuration of a digital radio receiver 1 ac-
cording to an embodiment of the present invention;
Fig. 2 is a flowchart illustrating an execution process
performed by the digital radio receiver 1 in the case
where the digital radio receiver 1 according to the
embodiment of the present invention is energized by
a battery;

Fig. 3is aflowchartillustrating the execution process
performed by the digital radio receiver 1 in the case
where the digital radio receiver 1 according to the
embodiment of the present invention is energized by
the battery; and

Fig. 4 is a flowchart illustrating an execution process
performed by the digital radio receiver 1 in the case
where the digital radio receiver 1 according to the
embodiment of the present invention is energized by
an external power source such as an AC adapter.

[0019] A preferred embodiment of the present inven-
tion will be described below with reference to the draw-
ings.

[0020] Fig. 1 is a schematic diagram showing an ex-

emplary general configuration of a digital radio receiver
1 according to an embodiment of the present invention.
[0021] Thedigital radio receiver 1 accordingto this em-
bodiment enables selective switching between a Digital
Audio Broadcast (DAB) which has been in practical use
according to the European Standard and which contains
time information, and a frequency modulation (FM)
broadcast which does not utilize the Radio Data System
(RDS) and contains no time information, in response to
an operation input by an operator.

[0022] Thedigital radio receiver 1 accordingto this em-
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bodiment receives a DAB containing time information
when a band change switch section 1b is switched to
receive an FM broadcast containing no time information
in response to an operation input with a battery (not
shown) attached to the digital radio receiver 1 and with
the digital radio receiver 1 turned on, extracts the time
information contained in the DAB, causes the extracted
time information to be displayed on a display screen (not
shown) of a display section 1o for displaying the time
information, and then receives the FM broadcast con-
taining no time information to output data of the received
FM broadcast to the outside.

[0023] Thedigital radio receiver 1 according to this em-
bodiment includes a power switch section 1a, the band
change switch section 1b, a DAB front end section 1c,
an A/D conversion section 1d, a fast Fourier transform
section le, a Viterbi decoding section 1f, an audio de-
coder section 1g, an FM front end section 1h, an FM
detection section 1i, a storage section 1j, a control section
1k, an output data change section 11, an amplifier section
1m, a speaker section 1n, and the display section 1o.
[0024] The power switch section 1a is a switch for turn-
ing on the digital radio receiver 1. When the power switch
section 1la is turned on by the operator, a power input
signal indicating that the digital radio receiver 1 is turned
on is output to the control section 1k.

[0025] The band change switch section 1b is a switch
for changing which of a DAB and an FM broadcast is to
be received in response to an operation input by the op-
erator. When the band change switch section 1b is
switched to receive a DAB, a DAB reception request in-
dicating that the operator is requesting reception of a
DAB is output to the control section 1k. When the band
change switch section 1b is switched to receive an FM
broadcast, an FM broadcast reception request indicating
that the operator is requesting reception of an FM broad-
cast is output to the control section 1k.

[0026] The DAB front end section 1c performs tuning
control to a DAB station, receives a DAB wave transmit-
ted from the DAB station, and outputs an analog signal
representing the received DAB wave to the A/D conver-
sion section 1d.

[0027] The A/D conversion section 1d converts the an-
alog signal output from the DAB front end section 1c into
a digital signal, and outputs the obtained digital signal to
the fast Fourier transform section 1e.

[0028] The fast Fourier transform section 1e demodu-
lates an orthogonal frequency division multiplexing
(OFDM) wave contained in the digital signal output from
the A/D conversion section 1d, and outputs the obtained
signal to the Viterbi decoding section 1f.

[0029] The Viterbidecoding section 1freceivesthe sig-
nal output from the fast Fourier transform section 1e, cor-
rects errors in the received signal, then extracts Fast In-
formation Channel (FIC) data and Main Service Channel
(MSC) data from the obtained signal, and outputs the
FIC data to the control section 1k and the MSC data to
the audio decoder section 1g.
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[0030] The audio decoder section 1g decompresses
the MSC data output from the Viterbi decoding section
1f, restores original audio data from the obtained signal,
and outputs the obtained audio data to the output data
change section 11.

[0031] The FM front end section 1h performs tuning
control to an FM station, receives an FM signal transmit-
ted from the FM station, and outputs the received FM
signal to the FM detection section 1i.

[0032] The FM detection section 1li amplifies an inter-
mediate-frequency signal contained in the signal output
from the FM front end section 1h, detects a composite
signal from the obtained signal, and outputs the obtained
audio signal to the output data change section 11.
[0033] The storage section 1j stores information such
as information about available services contained in the
DAB, information about links between the services, com-
ponents and sub-channels, information about FM sta-
tions, information indicating whether or not a specific pro-
gram is supported, information for determining the start
of a specific program, and information about the band,
broadcast station, program, etc., selected by the operator
immediately before turning off the power.

[0034] The control section 1k controls the DAB front
end section 1c, the A/D conversion section 1d, the fast
Fourier transform section 1e, the Viterbi decoding section
1f, the audio decoder section 1g, the FM front end section
1h, the FM detection section 1i, the storage section 1j,
the output data change section 11, the amplifier section
1m, the speaker section 1n, and the display section 1o
in response to an operation input by the operator to per-
form various functions for receiving a DAB containing
time information when the band change switch section
1b is switched to receive an FM broadcast containing no
time information in response to an operation input with a
battery (not shown) attached to the digital radio receiver
1 and with the digital radio receiver 1 turned on, extracting
the time information contained in the DAB, causing the
extracted time information to be displayed on a display
screen (notshown) of the display section 1o for displaying
the time information, and receiving the FM broadcast
containing no time information to output data of the re-
ceived FM broadcast to the outside.

[0035] Of the various functions of the control section
1k, the following functions are specifically associated with
the present invention.

[0036] A first power on/off determination function is a
function for determining whether or not the digital radio
receiver 1 is turned on when a battery (not shown) is
attached to a battery box (not shown) provided in the
digital radio receiver 1.

[0037] Afirstpower supply control functionis a function
for controlling the battery (not shown) so as to supply
electricity to the DAB front end section 1c, the A/D con-
version section 1d, the fast Fourier transform section 1e,
the Viterbi decoding section 1f, and the audio decoder
section 1g when the first power on/off determination func-
tion determines that the digital radio receiver 1 is turned
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on.
[0038] A first DAB reception control function is a func-
tion for causing the DAB front end section 1c to receive
a DAB by scanning DAB radio waves transmitted from a
broadcast station when the first power on/off determina-
tion function determines that the digital radio receiver 1
is turned on.

[0039] A first time extraction function is a function for
acquiring time information from DAB data by receiving
DAB data corrected by the Viterbi decoding section 1f
and extracting time information contained in the received
DAB data.

[0040] A first time information display control function
is a function for causing the time information extracted
from the DAB data by the first time extraction function to
be displayed on a display screen (not shown) of the dis-
play section 1o.

[0041] A first FM broadcast reception determination
function is a function for determining whether or not the
reception band selected by an operation input to the band
change switch section 1b has been changed to an FM
broadcast.

[0042] A first FM broadcast reception control function
is a function for causing the FM front end section 1h to
receive an FM broadcast when the first FM broadcast
reception determination function determines that the re-
ception band selected by an operation input to the band
change switch section 1b has been changed to an FM
broadcast.

[0043] A first power off process execution function is
a function for executing a process for turning off the digital
radio receiver 1 when it is determined that the power
switch section 1a is turned off.

[0044] A second power on/off determination function
is a function for determining whether or not the digital
radio receiver 1 is turned on after the first power off proc-
ess execution function executes the process for turning
off the digital radio receiver 1.

[0045] Apreceding reception band determination func-
tion is a function for determining whether or not the pre-
ceding reception band was an FM broadcast when the
second power on/off determination function determines
that the digital radio receiver 1 is turned on.

[0046] A time display preparation indication display
control function is a function for causing an indication
"Clock setting", which indicates that preparation is being
made to display the time, to be displayed on the display
screen of the display section 10 when the preceding re-
ception band determination function determines that the
preceding reception band was an FM broadcast.
[0047] A second time extraction function is a function
for acquiring time information by receiving a DAB and
extracting time information from DAB data received from
the Viterbi decoding section 1f when the preceding re-
ception band determination function determines that the
preceding reception band was a DAB.

[0048] A second time information display control func-
tionis a function for causing the time information acquired
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by the second time extraction function to be displayed
on the display screen of the display section 10.

[0049] A third time extraction function is a function for
acquiring time information by causing the DAB front end
section 1c to receive a DAB and extracting time informa-
tion from DAB data received from the Viterbi decoding
section 1f while the time display preparation indication
display control function is causing an indication "Clock
setting", which indicates that preparation is being made
to display the time, to be displayed on the display screen
of the display section 1o.

[0050] A third time information display control function
is a function for causing the time information acquired by
the third time extraction function to be displayed on the
display screen of the display section 10.

[0051] An FM reception process control function is a
function for causing the FM front end section 1h to exe-
cute a process for receiving an FM broadcast.

[0052] A second DAB reception control function is a
function for causing the DAB front end section 1c to re-
ceive a DAB by scanning DAB radio waves transmitted
from a broadcast station when an external power source
(not shown) such as an AC adapter is connected to the
digital radio receiver 1.

[0053] A fourth time extraction function is a function
for acquiring time information from DAB data by receiving
DAB data corrected by the Viterbi decoding section 1f
and extracting time information contained in the received
DAB data.

[0054] A fourth time information display control func-
tion is a function for causing the time information extract-
ed from the DAB data by the fourth time extraction func-
tion to be displayed on the display screen of the display
section 1o0.

[0055] A second power on/off determination function
is a function for determining whether or not the digital
radio receiver 1 is turned on after the fourth time infor-
mation display control function causes the time informa-
tion to be displayed on the display screen of the display
section 1o0.

[0056] A third DAB reception control function is a func-
tion for causing the DAB front end section 1c to receive
a DAB by scanning DAB radio waves transmitted from a
broadcast station when the second power on/off deter-
mination function determines that the digital radio receiv-
er 1is turned on.

[0057] A fifth time information display control function
is a function for causing the time information acquired by
extraction from DAB data to be displayed on the display
screen of the display section 10. The time information
has been acquired from DAB data by receiving DAB data
received by the third DAB reception control function and
corrected by the Viterbi decoding section 1f and extract-
ing time information contained in the received DAB data.
[0058] A second FM broadcast reception determina-
tion function is a function for determining whether or not
the reception band selected by an operation input to the
band change switch section 1b has been changed to an
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FM broadcast after the fifth time information display con-
trol function causes the time information to be displayed
on the display screen of the display section 1o.

[0059] A second FM broadcast reception control func-
tion is a function for causing the FM front end section 1h
to execute a process for receiving an FM broadcast when
the second FM broadcast reception determination func-
tion determines that the reception band selected by an
operation input to the band change switch section 1b has
been changed to an FM broadcast.

[0060] A sixthtime information display control function
is a function for causing the time information to be dis-
played on the display screen of the display section 1o
after the second FM broadcast reception control function
receives an FM broadcast.

[0061] A power off determination function is a function
for determining whether or not the power switch section
la is turned off after the sixth time information display
control function causes the time information to be dis-
played on the display screen of the display section 10.
[0062] A second power off process execution function
is a function for executing a process for turning off the
digital radio receiver 1 when itis determined that the pow-
er switch section 1a is turned off.

[0063] The output data change section 11 enables se-
lective switching between data from a DAB or an FM
broadcast and audio data read from other media exter-
nally connected, such as a CD or cassette tape, in ac-
cordance with the order of priority for outputting the se-
lected data.

[0064] The amplifier section 1m amplifies the audio da-
ta output from the output data change section 11 to output
the amplified audio data to the speaker section 1n.
[0065] The speaker section 1n outputs the audio data
output from the amplifier section 1m to the outside as
sound.

[0066] The display section 1o includes a display
screen for displaying time information.

[0067] Now, a description is made of an execution
process performed by the digital radio receiver 1 config-
ured as described above with reference to the drawings.
[0068] Figs. 2 and 3 are each a flowchart illustrating
an execution process performed by the digital radio re-
ceiver 1 in the case where the digital radio receiver 1
according to the embodiment of the present invention is
energized by a battery.

[0069] A descriptionis first made of an execution proc-
ess performed by the digital radio receiver 1 in the case
where the digital radio receiver 1 according to the em-
bodiment of the present invention is energized by a bat-
tery.

[0070] When a battery (not shown) is attached to a
battery box (not shown) provided in the digital radio re-
ceiver 1 according to this embodiment (A1), the control
section 1k determines whether or not the digital radio
receiver 1 is turned on (A2).

[0071] Ifitis determined in step A2 that the digital radio
receiver 1 is turned on (A2: Yes), the control section 1k
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supplies electricity to the DAB front end section 1c, the
A/D conversion section 1d, the fast Fourier transform
section le, the Viterbi decoding section 1f, and the audio
decoder section 1g (A3).

[0072] Onthe other hand, if it is determined in step A2
that the digital radio receiver 1 is not turned on (A2: No),
the control section 1k repeats the process for determining
whether or not the digital radio receiver 1 is turned on.
[0073] In step A4, the control section 1k causes the
DAB front end section 1c to receive a DAB by scanning
DAB radio waves transmitted from a broadcast station.
[0074] In step A5, the control section 1k acquires time
information from DAB data by receiving DAB data cor-
rected by the Viterbi decoding section 1f and extracting
time information contained in the received DAB data.
[0075] In step A6, the control section 1k causes the
time information extracted from the DAB data to be dis-
played on the display screen of the display section 1o.
[0076] In step A7, the control section 1k determines
whether or not the reception band selected by an oper-
ation input to the band change switch section 1b has
been changed to an FM broadcast.

[0077] Ifitis determined in step A7 that the reception
band selected by an operation input to the band change
switch section 1b has been changed to an FM broadcast
(A7: Yes), the control section 1k causes the FM front end
section 1h to receive an FM broadcast (A8).

[0078] On the other hand, if it is determined in step A7
that the reception band selected by an operation input to
the band change switch section 1b has notbeen changed
to an FM broadcast (A7: No), the control section 1k de-
termines whether or not the power switch section la is
turned off (A9).

[0079] In step A10, the control section 1k causes the
time information acquired from the DAB data to be dis-
played on the display screen of the display section 1o.
[0080] If it is determined in step A9 that the power
switch section 1a is turned off (A9: Yes), the control sec-
tion 1k executes a process for turning off the digital radio
receiver 1.

[0081] On the other hand, if it is determined in step A9
that the power switch section 1a is not turned off (A9:
No), the control section 1k executes the process for de-
termining whether or not the reception band selected by
an operation input to the band change switch section 1b
has been changed to an FM broadcast.

[0082] In step All, the control section 1k determines
whether or not the power switch section la is turned off.
[0083] If it is determined in step All that the power
switch section la is turned off (A1l: Yes), the control
section 1k executes a process for turning off the digital
radio receiver 1.

[0084] On the other hand, if it is determined in step
Al1 that the power switch section 1a is not turned off
(A11: No), the control section 1k repeats the process for
determining whether or not the power switch section 1a
is turned off.

[0085] In step Al2, the control section 1k determines
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whether or not the digital radio receiver 1 is turned on.
[0086] If it is determined in step A12 that the digital
radio receiver 1 is turned on (A12: Yes), the control sec-
tion 1k determines whether or not the preceding recep-
tion band was an FM broadcast (A13).

[0087] On the other hand, if it is determined in step
A12 that the digital radio receiver 1 is not turned on (A12:
No), the control section 1k repeats the process for deter-
mining whether or not the digital radio receiver 1is turned
on.

[0088] Ifitis determined in step A13 thatthe preceding
reception band was an FM broadcast (A13: Yes), the
control section 1k causes an indication "Clock setting",
which indicates that preparation is being made to display
the time, to be displayed on the display screen of the
display section 1o (A14).

[0089] On the other hand, it is determined in step A13
that the preceding reception band was a DAB (A13: No),
the control section 1k acquires time information by re-
ceiving the DAB and extracting time information from
DAB data received from the Viterbi decoding section 1f
(A15).

[0090] In step Al6, the control section 1k causes the
DAB front end section 1c to receive a DAB.

[0091] In step Al7, the control section 1k causes the
time information acquired in step A15 to be displayed on
the display screen of the display section 1o.

[0092] Instep Al8,the control section 1k acquirestime
information by extracting time information from DAB data
received from the Viterbi decoding section 1f.

[0093] In step A19, the control section 1k determines
whether or not the power switch section 1a is turned off.
[0094] If it is determined in step A19 that the power
switch section 1a is turned off (A19: Yes), the control
section 1k executes a process for turning off the digital
radio receiver 1 to terminate the execution process.
[0095] If it is determined in step A19 that the power
switch section la is not turned off (A19: No), the control
section 1k continues the process for causing the DAB
front end section 1c to receive the DAB.

[0096] In step A20, the control section 1k causes the
time information acquired in step A18 to be displayed on
the display screen of the display section 1o.

[0097] In step A21, the control section 1k causes the
FM front end section 1hto execute a process for receiving
the FM broadcast.

[0098] In step A22, the control section 1k determines
whether or not the power switch section lais turned off.
[0099] Ifit is determined in step A22 that the power
switch section la is turned off (A22: Yes), the control
section 1k executes a process for turning off the digital
radio receiver 1.

[0100] On the other hand, if it is determined in step
A22 that the power switch section l1a is not turned off
(A22: No), the control section 1k continues the process
for causing the FM front end section 1h to receive the
FM broadcast.

[0101] The execution process performed by the digital
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radio receiver 1 in the case where the digital radio re-
ceiver 1 according to the embodiment of the present in-
vention is energized by a battery is terminated by the
sequence of processes described above.

[0102] Adescriptionisthen made of an execution proc-
ess performed by the digital radio receiver 1 in the case
where the digital radio receiver 1 according to the em-
bodiment of the present invention is energized by an ex-
ternal power source (not shown) such as an AC adapter.
[0103] Fig. 4 is a flowchart illustrating an execution
process performed by the digital radio receiver 1 in the
case where the digital radio receiver 1 according to the
embodiment of the present invention is energized by an
external power source such as an AC adapter.

[0104] First, when an external power source (not
shown) such as an AC adapter is connected to the digital
radio receiver 1 according to this embodiment (B1), the
control section 1k causes the DAB front end section 1c
to receive a DAB by scanning DAB radio waves trans-
mitted from a broadcast station (B2).

[0105] In step B3, the control section 1k acquires time
information from DAB data by receiving DAB data cor-
rected by the Viterbi decoding section 1f and extracting
time information contained in the received DAB data.
[0106] In step B4, the control section 1k causes the
time information extracted from the DAB data to be dis-
played on the display screen of the display section 1o.
[0107] In step B5, the control section 1k determines
whether or not the digital radio receiver 1 is turned on.
[0108] Ifitis determined in step B5 that the digital radio
receiver 1 is turned on (B5: Yes), the control section 1k
causes the DAB front end section 1c to receive a DAB
by scanning DAB radio waves transmitted from a broad-
cast station (B6).

[0109] On the other hand, if it is determined in step B5
that the digital radio receiver 1 is not turned on (B5: No),
the control section 1k repeats the process for determining
whether or not the digital radio receiver 1 is turned on.
[0110] In step B7, the control section 1k causes the
time information acquired by extraction from DAB data
to be displayed on the display screen of the display sec-
tion 1o. The time information has been acquired from
DAB data by receiving DAB data corrected by the Viterbi
decoding section 1f and extracting time information con-
tained in the received DAB data.

[0111] In step B8, the control section 1k determines
whether or not the reception band selected by an oper-
ation input to the band change switch section 1b has
been changed to an FM broadcast.

[0112] Ifitis determined in step B8 that the reception
band selected by an operation input to the band change
switch section 1b has been changed to an FM broadcast
(B8: Yes), the control section 1k causes the FM front end
section 1h to perform a process for receiving an FM
broadcast (B9).

[0113] Onthe other hand, if it is determined in step B8
that the reception band selected by an operation input to
the band change switch section 1b has notbeen changed
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to an FM broadcast (B8: No), the control section 1k de-
termines whether or not the power switch section 1a is
turned off (B10).

[0114] Ifitis determined in step B10 that the power
switch section 1a is turned off (B10: Yes), the control
section 1k executes a process for turning off the digital
radio receiver 1.

[0115] On the other hand, if it is determined in step
B10 that the power switch section la is not turned off
(B10: No), the control section 1k executes the process
for determining whether or not the reception band select-
ed by an operation input to the band change switch sec-
tion 1b has been changed to an FM broadcast.

[0116] In step B11, the control section 1k causes the
time information to be displayed on the display screen of
the display section 1o0.

[0117] In step B12, the control section 1k determines
whether or not the power switch section 1a is turned off.
[0118] If it is determined in step B12 that the power
switch section la is turned off (B12: Yes), the control
section 1k executes a process for turning off the digital
radio receiver 1.

[0119] On the other hand, if it is determined in step
B12 that the power switch section la is not turned off
(B12: No), the control section 1k repeats the process for
determining whether or not the power switch section 1a
is turned off.

[0120] In step B13, the control section 1k determines
whether or not the digital radio receiver 1 is turned on.
[0121] If it is determined in step B13 that the digital
radio receiver 1 is turned on (B13: Yes), the control sec-
tion 1k causes the DAB front end section 1c to execute
the process for receiving a DAB by scanning DAB radio
waves transmitted from a broadcast station as in step B2.
[0122] On the other hand, if it is determined in step
B13 that the digital radio receiver 1 is notturned on (B13:
No), the control section 1k terminates the execution proc-
ess.

[0123] The execution process performed by the digital
radio receiver 1 in the case where the digital radio re-
ceiver 1 according to the embodiment of the present in-
vention is energized by an external power source such
as an AC adapter is terminated by the sequence of proc-
esses described above.

[0124] As discussed above, the digital radio receiver
1 according to this embodiment receives a DAB when
the reception band has been changed to receive an FM
broadcastin response to an operation input with a battery
attached to the digital radio receiver 1 and with the digital
radio receiver 1 turned on, extracts time information con-
tained in the DAB, and causes the extracted time infor-
mation to be displayed on the display screen of the dis-
play section 1o for displaying the time information. There-
fore, listeners do not take the trouble to operate a switch
to receive a DAB in order to have the time information
displayed when they are to listen to an FM broadcast.
[0125] Consequently, it is possible to reduce discom-
fort for listeners who mainly listen to FM broadcasts.
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[0126] The present application contains subject matter
related to that disclosed in Japanese Priority Patent Ap-
plication JP 2008-186575 filed in the Japan Patent Office
on July 17, 2008, the entire content of which is hereby
incorporated by reference.

[0127] The present invention is not limited to the em-
bodiment described above, and may be modified in var-
ious ways in the implementation phase without departing
from the scope of the present invention. The embodiment
described above includes various forms of the present
invention, and a plurality of the disclosed constituent el-
ements may be combined appropriately to generate var-
ious forms of the present invention. For example, when
some of all the constituent elements of the illustrated em-
bodiment are omitted to generate a form of the present
invention, the omitted elements may be replaced by their
counterparts employed in the related art in the implemen-
tation phase for the generated form of the present inven-
tion.

[0128] Besides, the presentinvention may be modified
and implemented in various other ways without departing
from the scope of the present invention.

[0129] In so far as the embodiments of the invention
described above are implemented, at least in part, using
software-controlled data processing apparatus, it will be
appreciated that a computer program providing such soft-
ware control and a transmission, storage or other medi-
um or similar computer program product or object of man-
ufacture by which such a computer program is provided
are envisaged as aspects of the present invention.

Claims
1. Adigital radio receiver comprising:

a power switch for turning on the digital radio
receiver;

first reception means for receiving a frequency
modulation broadcast;

second reception means for receiving a Digital
Audio Broadcast;

band change means for changing a reception
band between the frequency modulation broad-
cast received by the first reception means and
the Digital Audio Broadcast received by the sec-
ond reception means in response to an opera-
tion input;

a battery removably attached to the digital radio
receiver to supply electricity to the first reception
means and the second reception means with
the battery attached to the digital radio receiver;
display control means for causing the second
reception means to receive the Digital Audio
Broadcast when the band change means is
switched to receive the frequency modulation
broadcast in response to an operation input with
the battery attached to the digital radio receiver
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and with the digital radio receiver turned on, ex-
tracting time information contained in the Digital
Audio Broadcast, and causing the extracted
time information to be displayed on display
means for displaying the time information; and
output means for receiving the frequency mod-
ulation broadcast received by the first reception
means to output data of the received frequency
modulation broadcast.

2. Atime display method comprising the steps of:

receiving a Digital Audio Broadcast when a re-
ception band has been changed to receive a fre-
guency modulation broadcast in response to an
operation input with a battery attached to a dig-
ital radio receiver and with the digital radio re-
ceiver turned on;

extracting time information contained in the Dig-
ital Audio Broadcast received in the Digital Audio
Broadcast reception step;

causing the time information extracted in the
time extraction step to be displayed on display
means for displaying the time information; and
receiving the frequency modulation broadcast
to output data of the received frequency modu-
lation broadcast.

3. A digital radio receiver comprising:

a power switch for turning on the digital radio
receiver;

afirstreception section for receiving afrequency
modulation broadcast;

asecond reception section for receiving a Digital
Audio Broadcast;

a band change section for changing a reception
band between the frequency modulation broad-
cast received by the first reception section and
the Digital Audio Broadcast received by the sec-
ond reception section in response to an opera-
tion input;

a battery removably attached to the digital radio
receiver to supply electricity to the first reception
section and the second reception section with
the battery attached to the digital radio receiver;
a display control section for causing the second
reception section to receive the Digital Audio
Broadcast when the band change section is
switched to receive the frequency modulation
broadcast in response to an operation input with
the battery attached to the digital radio receiver
and with the digital radio receiver turned on, ex-
tracting time information contained in the Digital
Audio Broadcast, and causing the extracted
time information to be displayed on a display
section for displaying the time information; and
an output section for receiving the frequency
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modulation broadcast received by the first re-
ception section to output data of the received
frequency modulation broadcast.

4. Atime display method comprising the steps of: 5

receiving a Digital Audio Broadcast when a re-
ception band has been changed to receive afre-
guency modulation broadcast in response to an
operation input with a battery attached to a dig- 10
ital radio receiver and with the digital radio re-
ceiver turned on;

extracting time information contained in the Dig-

ital Audio Broadcast received in the Digital Audio
Broadcast reception step; 15
causing the time information extracted in the
time extraction step to be displayed on a display
section for displaying the time information; and
receiving the frequency modulation broadcast

to output data of the received frequency modu- 20
lation broadcast.
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FIG. 2
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FIG. 3
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FIG. 4
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