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(57) ABSTRACT

A mobile phone capable of displaying video and other infor-
mation in a user-friendly manner without interrupting video
display in the case where other information is displayed dur-
ing the display of received video. The mobile phone, on
receipt of an external event via a wireless unit during display
by a display unit of video constituting a TV program received
by atuner, partitions a screen based on a partition ratio stored
in a partition information storage unit, and displays both
video constituting the TV program and information com-
posed of information showing the occurrence of an external
event, information related to an originator, and the like.
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MOBILE PHONE, DISPLAY METHOD AND
COMPUTER PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a continuation of
co-pending application Ser. No. 10/576,464, filed Oct. 19,
2004, and titled MOBILE PHONE, DISPLAY METHOD
AND COMPUTER PROGRAM, which is a National Stage
Entry of International Application No. PCT/IP04/15761,
filed Oct. 19, 2004.

TECHNICAL FIELD

[0002] The present invention relates to technology for dis-
playing video and information on a mobile phone.

BACKGROUND

[0003] Diversification of mobile phones has increased in
recent years, with mobile phones having functions other than
a call function continually appearing. These other functions
includes, for example, Internet connectivity, email, audio/
video (AV) email, and video calling.

[0004] With a conventional mobile phone, a currently oper-
ating function is interrupted before performing a subsequent
function in the case where another function is activated while
one of the functions is being used.

[0005] In this case, the screen displayed on the mobile
phone changes from information related to the interrupted
function to information related to the subsequent function.
[0006] For example, when an incoming email or call is
received while the user is browsing a website with an Internet
connection (i.e. Internet connectivity being used), the con-
ventional mobile phone switches the screen displayed from
information related to the website to information notifying
the user that a call or email has been received.

[0007] However, the user may find it off-putting to have the
display screen switched from information related to the cur-
rent function to information related to the subsequent func-
tion when another function is activated with one of the func-
tions currently in use. For this reason, users are calling for
information related to other functions to be displayed without
interrupting display of information related to the current
function.

[0008] In view of this, an object of the present invention is
to provide a mobile phone and a display method capable of
displaying video and other information in a user-friendly
manner without interrupting video display, in the case where
other information is displayed during the display of received
video.

SUMMARY

[0009] To achieve the above object, the present invention is
a mobile phone for receiving a video signal and displaying
video on a screen, and includes an acquiring unit operable to
acquire incoming signal information related to an incoming
signal or detection information related to detection of a pre-
scribed operation by a user, a generating unit operable to
generate display information related to mobile communica-
tion, and a display unit operable to generate downscaled
video by downscaling the video being displayed on the screen
relative to a size of the displayed video, and display the
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downscaled video and the display information respectively in
a first display area and a second display area obtained by
partitioning the screen in two.

[0010] According to this configuration, the mobile phone
displays display information related to an incoming signal
and video currently being displayed in different areas of the
screen partitioned in two when incoming signal information
or detection information is acquired, thereby enabling the
display information to be notified to the user without inter-
rupting video display on the screen.

[0011] Forexample, if an incoming call or email is received
while video constituting a TV broadcast or video call is being
displayed on the screen, the mobile phone is able to display
information such as the telephone number of the caller or the
email address of the sender related to the incoming call or
email, without the display of video constituting the TV broad-
cast or video call being interrupted. Furthermore, if the
mobile phone is constituted from an openable/closeable cas-
ing, and the opening of the casing by the user is detected while
video constituting a TV broadcast or video call is being dis-
played with the casing in the closed state, the mobile phone is
able to display information such as the telephone number of
the caller or the email address of the sender related to the
incoming call or email, without the display of video consti-
tuting the TV broadcast or video call being interrupted.
[0012] Here, the incoming signal information may include
1D information identifying the originator, and the generating
unit may generate the display information based on the ID
information.

[0013] According to this configuration, the mobile phone
displays the originator’s ID information, being display infor-
mation related to mobile communication, and video currently
being displayed in different areas of the screen partitioned in
two when incoming signal information is acquired, thereby
enabling the display information to be notified to the user
without interrupting video display on the screen.

[0014] Forexample, if an incoming call or email is received
while video constituting a TV broadcast or video call is being
displayed on the screen, the mobile phone is able to display
information such as the telephone number of the caller or the
email address of the sender related to the incoming call or
email, without the display of video constituting the TV broad-
cast or video call being interrupted.

[0015] Here, the display unit may store ratio information
showing an area ratio between the first display area and the
second display area, and generate the downscaled video by
downscaling the video based on the ratio information.
[0016] According to this configuration, the mobile phone
generates downscaled video based on the stored ratio infor-
mation, and is able to display the downscaled video in the first
display region and the acquired ID information in the second
display area. The mobile phone is thus able to display the ID
information and video using a pre-stored area ratio.

[0017] Here, the mobile phone may further receive an audio
signal corresponding to the video signal, and output audio,
and the mobile phone may further include a volume adjusting
unitoperable to adjust a volume of the audio output on acquir-
ing the incoming signal information, and an audio output unit
operable to output or mute the audio based on the adjusted
volume.

[0018] According to this configuration, the mobile phone is
able to adjust the volume of audio output on receipt of an
incoming signal during video display, and output or mute the
audio based on the adjusted volume.
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[0019] Here, the acquiring unit may acquire the detection
information by detecting a prescribed operation by the user
during video display in a standard video display orientation,
and the display unit may generate downscaled/rotated video
as the downscaled video by downscaling and rotating the
video 90 degrees from the standard video display orientation,
if the detection information is acquired.

[0020] According to this configuration, the mobile phone is
able to generate downscaled/rotated video by downscaling
and rotating the video 90 degrees, when a prescribed user
operation is detected during video display on the screen, and
display the display information on the screen alongside the
downscaled/rotated video. The mobile phone is thus able to
display the display information without interrupting video
display when a prescribed operation is detected during video
display. Furthermore, it is possible to display the display
information while protecting the displayed video content at
all times, by downscaling and rotating the displayed video 90
degrees from the standard video display orientation. More-
over, the user can easily view the displayed video, which is in
portrait orientation on the screen when the user is operating
the mobile phone.

[0021] Here, the display unit, on receipt of new ratio infor-
mation showing an area ratio between a third display area
different in size from the first display area and a fourth display
area obtained by partitioning the screen in two, may upscale
or further downscale the downscaled/rotated video based on
the received ratio information, and display the downscaled/
rotated video after upscaling or further downscaling in the
third display area and the display information in the fourth
display area.

[0022] According to this configuration, the mobile phone,
by receiving ratio information different from the stored ratio
information, is able to upscale or further downscale the down-
scaled/rotated video based on the received ratio information
instead of displaying the display information on the screen
alongside the downscaled/rotated video, and to display the
display information alongside the downscaled/rotated video
after upscaling or further downscaling.

[0023] Here, the mobile phone may further include an
operation instruction receiving unit operable to receive an
operation instruction from the user, a switching instruction
receiving unit operable to receive a switching instruction
from the user to switch an operation target, and an operation
switching unit operable, on receipt of the switching instruc-
tion, to switch the target of an operation based on the opera-
tion instruction, from a first function relating to display of the
downscaled/rotated video to a second function relating to the
display information, or from the second function to the first
function.

[0024] According to this configuration, the mobile phone,
on receipt of a switching instruction from the user during
display of the downscaled/rotated video and the display infor-
mation on the screen, is able to switch the target of the
operation based on the operating instruction. The user is thus
able to operate the first function and the second function by
switching the operation target.

[0025] Here, the operation switching unit may store output
destination information showing one of the first function and
the second function as the target of the operation based on the
operation instruction, and rewrite the output destination
information on receipt of the switching information, from
information showing the first-function to information show-
ing the second function, or from information showing the
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second function to information showing the first function, and
the operation instruction receiving unit may output the opera-
tion instruction to one of the first function and the second
function, according to information shown by the output des-
tination information.

[0026] According to this configuration, the mobile phone,
on receipt of a switching instruction from the user, rewrites
the stored output destination information from information
showing the first function to information showing the second
function, or from information showing the second function to
information showing the first function, and the operation
instruction receiving unit is able to output the operation
instruction to one of the first function and the second function
according to information shown by the output destination
information. The operation target can thus be switched.
[0027] Here, the mobile phone may further receive an audio
signal corresponding to the video signal, and output audio,
and the mobile phone may further include an operating
instruction receiving unit operable to receive an operating
instruction relating to the mobile phone, a volume adjusting
unit operable to adjust the volume of the audio output on
receipt of the operating instruction, and an audio output unit
operable to output or mute the audio based on the adjusted
volume.

[0028] According to this configuration, the mobile phone is
able to adjust the volume of audio output on receipt of an
operating instruction from the user, and output or mute the
audio based on the adjusted volume.

[0029] Here, the mobile phone may further include two
speakers disposed one on either side of the screen, and an
audio output unit operable to play audio included in a televi-
sion broadcast signal in stereo using the two speakers when
the two speakers are positioned laterally relative to the video,
and in monaural using the two speakers when the two speak-
ers are positioned vertically relative to the video.

[0030] According to this configuration, audio is output in
stereo if the speakers are positioned laterally (i.e. on the
left/right) relative to the displayed video as seen from the user,
thereby enabling the user to enjoy the audio in stereo, whereas
audio is output in monaural from at least one of the speakers
if the speakers are vertically positioned (i.e. a direction other
than the lateral direction) relative to the displayed video,
thereby enabling the user to listen to the sound without expe-
riencing the unnaturalness and difficulty in hearing associ-
ated with listening to the right channel of stereo audio coming
from above the video and the left channel of stereo audio
coming from below the video.

[0031] A display method of the present invention is used by
amobile phone that receives a video signal, displays video on
a screen, and includes an acquiring unit, a generating unit and
a display unit. The display method includes the steps of using
the acquiring unit to acquire incoming signal information
related to an incoming signal or detection information related
to detection of a prescribed operation by a user, using the
generating unit to generate display information related to
mobile communication, and using the display unit to generate
downscaled video by downscaling the video being displayed
on the screen relative to a size of the displayed video, and
display the downscaled video and the display information
respectively in a first display area and a second display area
obtained by partitioning the screen in two.

[0032] According to this configuration, the mobile phone
displays display information related to an incoming signal
and video currently being displayed in different areas of the
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screen partitioned in two when incoming signal information
or detection information is acquired, thereby enabling display
information to be notified to the user without interrupting
video display on the screen.

[0033] Forexample, if an incoming call or email is received
while video constituting a TV broadcast or video call is being
displayed on the screen, the mobile phone is able to display
information such as the telephone number of the caller or the
email address of the sender related to the incoming call or
email, without the display of video constituting the TV broad-
cast or video call being interrupted. Furthermore, if the
mobile phone is constituted from an openable/closeable cas-
ing, and the opening of the casing by the user is detected while
video constituting a TV broadcast or video call is being dis-
played with the casing in the closed state, the mobile phone is
able to display information such as the telephone number of
the caller or the email address of the sender related to the
incoming call or email, without the display of video consti-
tuting the TV broadcast or video call being interrupted.
[0034] Here, the incoming signal information may include
1D information identifying an originator, and the generating
step may generate the display information based on the ID
information.

[0035] According to this configuration, the mobile phone
displays the originator’s ID information, being display infor-
mation related to mobile communication, and video currently
being displayed in different areas of the screen partitioned in
two when information related to an incoming signal or infor-
mation related to an operation by the user is acquired, thereby
enabling the display information to be notified to the user
without interrupting video display on the screen.

[0036] Forexample, if an incoming call or email is received
while video constituting a TV broadcast or video call is being
displayed on the screen, the mobile phone is able to display
information such as the telephone number of the caller or the
email address of the sender related to the incoming call or
email, without the display of video constituting the TV broad-
cast or video call being interrupted.

[0037] Here, the acquiring step may use the acquiring unit
to acquire the detection information by detecting a prescribed
operation by the user during video display in a standard video
display orientation, and the display step may use the display
unit to generate downscaled/rotated video as the downscaled
video by downscaling and rotating the video 90 degrees from
the standard video display orientation, if the detection infor-
mation is acquired.

[0038] According to this configuration, the mobile phone is
able to generate downscaled/rotated video by downscaling
and rotating the video 90 degrees, when a prescribed user
operation is detected during video display on the screen, and
display the display information on the screen alongside the
downscaled/rotated video. The mobile phone is thus able to
display the display information without interrupting video
display when a prescribed operation is detected during video
display. Furthermore, it is possible to display the display
information while protecting the displayed video content at
all times, by downscaling and rotating the displayed video 90
degrees from the standard video display orientation. More-
over, the user can easily view the displayed video, which is in
portrait orientation on the screen when the user is operating
the mobile phone.

[0039] Here, the mobile phone may further include two
speakers disposed one on either side of the screen, and an
audio output unit, and the display method may further include
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the step of using the audio output unit to play audio included
in a television broadcast signal in stereo using the two speak-
ers when the two speakers are positioned laterally relative to
the video, and in monaural using the two speakers when the
two speakers are positioned vertically relative to the video.
[0040] According to this configuration, audio is output in
stereo if the speakers are positioned laterally (i.e. on the
left/right) relative to the displayed video as seen from the user,
thereby enabling the user to enjoy the audio in stereo, whereas
audio is output in monaural from at least one of the speakers
if the speakers are vertically positioned (i.e. a direction other
than the lateral direction) relative to the displayed video,
thereby enabling the user to listen to the sound without expe-
riencing the unnaturalness and difficulty in hearing associ-
ated with listening to the right channel of stereo audio coming
from above the video and the left channel of stereo audio
coming from below the video.

[0041] A computer program of the present invention is
applied in a mobile phone that receives a video signal, dis-
plays video on a screen, and includes an acquiring unit, a
generating unit and a display unit. The computer program
causes a computer to execute the steps of using the acquiring
unit to acquire incoming signal information related to an
incoming signal or detection information related to detection
of a prescribed operation by a user, using the generating unit
to generate display information related to mobile communi-
cation, and using the display unit to display the incoming
signal information or the display information.

[0042] According to this configuration, the mobile phone
displays display information related to an incoming signal
and video currently being displayed in different areas of the
screen partitioned in two when incoming signal information
or detection information is acquired, thereby enabling display
information to be notified to the user without interrupting
video display on the screen.

[0043] Forexample, if an incoming call or email is received
while video constituting a TV broadcast or video call is being
displayed on the screen, the mobile phone is able to display
information such as the telephone number of the caller or the
email address of the sender related to the incoming call or
email, without the display of video constituting the TV broad-
cast or video call being interrupted. Furthermore, if the
mobile phone is constituted from an openable/closeable cas-
ing, and the opening of the casing by the user is detected while
video constituting a TV broadcast or video call is being dis-
played with the casing in the closed state, the mobile phone is
able to display information such as the telephone number of
the caller or the email address of the sender related to the
incoming call or email, without the display of video consti-
tuting the TV broadcast or video call being interrupted.
[0044] Here, the incoming signal information may include
1D information identifying an originator, and the generating
step may generate the display information based on the ID
information.

[0045] According to this configuration, the mobile phone is
able to display ID information identifying the originator and
video in different areas of the screen partitioned in two, when
an incoming signal is received during video display on the
screen. The mobile phone is thus able to notify the user that an
incoming call or email has been received during video dis-
play, without interrupting the video display.

[0046] Here, the acquiring step may use the acquiring unit
to acquire the detection information by detecting a prescribed
operation by the user during video display in a standard video
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display orientation, and the display step may use the display
unit to generate downscaled/rotated video as the downscaled
video by downscaling and rotating the video 90 degrees from
the standard video display orientation, if the detection infor-
mation is acquired.

[0047] According to this configuration, the mobile phone is
able to generate downscaled/rotated video by downscaling
and rotating the video 90 degrees, when a prescribed user
operation is detected during video display on the screen, and
display the display information on the screen alongside the
downscaled/rotated video. The mobile phone is thus able to
display the display information without interrupting video
display when a prescribed operation is detected during video
display. Furthermore, it is possible to display the display
information while protecting the displayed video content at
all times, by downscaling and rotating the displayed video 90
degrees from the standard video display orientation. More-
over, the user can easily view the displayed video, which is in
portrait orientation on the screen when the user is operating
the mobile phone.

[0048] Here, the mobile phone may further include two
speakers disposed one on either side of the screen, and an
audio output unit, and the computer program may further
cause the computer to execute the step of using the audio
output unit to play audio included in a television broadcast
signal in stereo using the two speakers when the two speakers
are positioned laterally relative to the video, and in monaural
using the two speakers when the two speakers are positioned
vertically relative to the video.

[0049] According to this configuration, audio is output in
stereo if the speakers are positioned laterally (i.e. on the
left/right) relative to the displayed video as seen from the user,
thereby enabling the user to enjoy the audio in stereo, whereas
audio is output in monaural from at least one of the speakers
if the speakers are vertically positioned (i.e. a direction other
than the lateral direction) relative to the displayed video,
thereby enabling the user to listen to the sound without expe-
riencing the unnaturalness and difficulty in hearing associ-
ated with listening to the right channel of stereo audio coming
from above the video and the left channel of stereo audio
coming from below the video.

BRIEF DESCRIPTION OF THE DRAWINGS

[0050] FIGS. 1A & 1B are perspective views of a mobile
phone pertaining to an embodiment1 ofthe present invention;
[0051] FIG. 2 shows a form of use when watching TV with
the mobile phone in a closed state;

[0052] FIG.3isablockdiagram showing a configuration of
the mobile phone;

[0053] FIG. 4 shows the data structure of a partition infor-
mation table stored in a partition information storage unit;
[0054] FIG. 5 shows the data structure of a volume infor-
mation table stored in a volume information storage unit;
[0055] FIG. 6 shows the data structure of a telephone book
table stored in a telephone book storage unit;

[0056] FIGS. 7A & 7B show forms of display when the
screen is partitioned;

[0057] FIG. 8 is a flowchart showing TV program output
processing;

[0058] FIG.9is a flowchart showing display control switch
processing;

[0059] FIG. 10 is a flowchart showing event notification
processing;
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[0060] FIG. 11 is a flowchart showing notification informa-
tion generation processing;

[0061] FIG.12 is a flowchart showing key operation switch
processing;

[0062] FIG. 13 is a flowchart showing volume adjustment
processing;

[0063] FIGS.14A & 14B are schematics of a mobile phone
pertaining to an embodiment 2 of the present invention;
[0064] FIGS. 15A & 15B shows the mobile phone display-
ing a received TV broadcast on a display unit;

[0065] FIG. 16 is a block diagram showing an internal
configuration of the mobile phone;

[0066] FIG. 17 is a flowchart showing audio mode judg-
ment processing; and

[0067] FIGS.18A & 18B are schematics of a mobile phone
with a rotating structure.

DESCRIPTION

Embodiment 1

[0068] A mobile phone 1 is described below as an embodi-
ment pertaining to the present invention.

[0069] 1. Overview of Mobile Phone 1

[0070] An overview of mobile phone 1 is given here.
Mobile phone 1, which is a sliding phone having a TV func-
tion for receiving and outputting TV programs, is composed
of a first casing 10 and a second casing 11, as shown in FIGS.
1A and 1B. The user is able to carry mobile phone 1 with first
casing 10 overlapping second casing 11 (hereinafter “closed
state” or simply “closed”), as shown in FIG. 1A, and is able to
use functions provided in mobile phone 1 by sliding second
casing 11 longitudinally, as shown in FIG. 1B, to extend
mobile phone 1 (hereinafter “open state” or simply “open”).
Here, the connecting and disconnecting of power to mobile
phone 1 is performed in the open state.

[0071] To watch a TV program on mobile phone 1, the user
firstly performs a prescribed operation by pressing a button
with mobile phone 1 in the open state to instruct mobile phone
1 to start receiving the TV program. The user can then watch
the TV program in the closed state by transferring mobile
phone 1 from the open to the closed state. In this case, mobile
phone 1 displays video constituting the TV program with an
LCD screen 12 in landscape orientation (i.e. horizontally
long), as shown in FIG. 2. The standard TV screen, in terms of
width and height, is wider than it is tall (standard aspect ratio
of'4:3). Thus, by turning the screen for displaying video that
constitutes the TV program sideways, the user is able to watch
TV programs on mobile phone 1 with a feel similar to a
standard TV.

[0072] Note that a button (not depicted) may be installed on
the side of mobile phone 1, and TV program reception
instructed by depressing this button when mobile phone 1 is
closed. Also, while an aspect ratio of 4:3 is preferable when
displaying TV programs on mobile phone 1, the aspect ratio
is not limited this. The aspect ratio may take other values,
provided the width is greater than the height.

[0073] When an external event (e.g. incoming email or call)
is received during the display of video constituting a TV
program in the closed state, mobile phone 1 partitions the
screen horizontally intwo, and displays video constituting the
TV program in one of the partitioned areas, while using the
other area of the screen to notify the user that an event has
occurred. Also, on detecting that the user has activated
another function during the display of video constituting the
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TV program in the closed state, mobile phone 1 partitions the
screen horizontally in two with the screen in portrait orienta-
tion (i.e. vertically long). Furthermore, video constituting the
TV program is downscaled in size in comparison to normal
display, so that the video can be displayed in one of the
partitioned areas of the screen. The downscaled video is then
displayed in one of the partitioned area, while in the other area
of the screen is displayed information for displaying a
standby screen displayed at all times when mobile phone 1 is
not in use, or information resulting from another function.
[0074] Note that in the present embodiment, an “external
event” refers to an incoming email or call, and that “reception
of'an external event” refers to reception of an incoming email
or call. Also, “incoming call” includes calls related to video
calling, and “incoming email” includes AV email.

2. Configuration of Mobile Phone 1

[0075] The configuration of mobile phone 1 is described
here. Mobile phone 1, as shown in FIG. 3, is constituted from
a partition information storage unit 101, a volume informa-
tion storage unit 102, a telephone book storage unit 103, a
wireless unit 104, a signal-processing unit 105, a microphone
106, speakers 107, a tuner 108, an operation detection unit
109, a display unit 110, a key input unit 111, a control unit
112, a partition-information setting unit 113, and a volume-
information setting unit 114.

[0076] Mobile phone 1 is, specifically, a computer system
constituted from a microprocessor, a ROM, a RAM, and a
display unit etc. Computer programs are stored in the ROM,
and mobile phone 1 functions as a result of the microproces-
sor operating in accordance with the computer programs.
[0077] Furthermore, mobile phone 1, which performs the
normal operations of a mobile phone, also has additional
constituent elements not depicted in the figures, such a clock
unit with a clock function, a memory unit storing a Japanese
input function etc., and a power supply unit that has a
rechargeable secondary battery and a power supply circuit
etc., and supplies power to the various constituent elements.

(1) Partition Information Storage Unit 101

[0078] Partition information storage unit 101 stores ratios
for partitioning the screen, in correspondence with the open/
closed state of mobile phone 1.

[0079] Partition information storage unit 101 has a partition
information table T100, an example of which is shown in FIG.
4. Partition information table T100 is provided with an area
for storing two sets each composed of a “state” and a “parti-
tion ratio”.

[0080] A stateis information showing the open/closed state
of mobile phone 1. A partition ratio, when partitioning the
screen horizontally, is information showing a ratio between
an upper screen area and a lower screen area. That is, the
partition ratios each show an area ratio between the upper and
lower screen areas. The partition ratio “A:B” indicates that the
percentages of the upper and lower screen areas are respec-
tively “A” and “B” when partitioning the screen.

[0081] For example, if the partition ratio in the CLOSED
state is “80:20”, mobile phone 1 partitions the screen in the
closed state at 80% and 20% for the upper and lower screen
areas, respectively.

[0082] Note that the partition ratios for the OPEN and
CLOSED states are already pre-stored in partition informa-
tion table T100 at the time mobile phone 1 is purchased.
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(2) Volume Information Storage Unit 102

[0083] Volume information storage unit 102 stores TV pro-
gram volumes for output when other functions are used dur-
ing the display of video constituting a TV program on mobile
phone 1, in correspondence with the application of the other
functions.

[0084] Volume information storage unit 102 has a volume
information table T101, an example of which is shown in FIG.
5. Volume information table T101 is provided with an area for
storing one or more sets each composed of a “use application”
and a “use volume”. Note that these sets composed of use
applications and use volumes are hereinafter referred to as
“volume information”.

[0085] A use application is information showing the use
application of another function used during the display of
video constituting a TV program.

[0086] A use volume is information showing the audio
volume of a TV program output when an operation shown by
the use application is performed. Here, “mute” indicates that
that the audio of the TV program is not output, and “mini-
mum” indicates that the audio is output at minimum volume.
[0087] For example, if the use application is “AV email
playback” and the use volume is “mute”, the audio of the TV
program is not output.

(3) Telephone Book Storage Unit 103

[0088] Telephone book storage unit 103 stores the names of
friends, acquaintances, and associates of the user of mobile
phone 1, in correspondence with their respective telephone
numbers and email addresses.

[0089] Telephone book storage unit 103 has a telephone
book table T102, an example of which is shown in FIG. 6.
Telephone book table T102 is provided with an area for stor-
ing one or more sets each composed of a name, a telephone
number, and an email address.

[0090] The names are the names of friends, acquaintances,
and associates of the user of mobile phone 1, the telephone
numbers are their telephone numbers, and the email addresses
are their email addresses.

[0091] Note that the names need not be corresponded to
both the telephone numbers and email addresses, and may be
corresponded to either the telephone numbers or email
addresses.

(4) Wireless Unit 104

[0092] Wireless unit 104 modulates signals transmitted and
received via an antenna 13.

(5) Signal-Processing Unit 105

[0093] Signal-processing unit 105 performs processing to
transmit audio signals input from microphone 106 via wire-
less unit 104, and processing to output audio signals received
from antenna 13 via wireless unit 104 to speakers 107.
[0094] Furthermore, when a signal related to an incoming
email/AV email or call is received via wireless unit 104,
signal-processing unit 105 performs processing to output the
received signal to controlunit 112. Also, when a signal related
to an outgoing email/AV email or call is received from control
unit 112, signal-processing unit 105 performs processing to
transmit the received signal via wireless unit 104.
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(6) Microphone 106

[0095] Microphone 106 outputs input audio to signal-pro-
cessing unit 105 as audio signals.

(7) Speakers 107

[0096] Speakers 107 output audio signals processed by sig-
nal-processing unit 105 and audio data received from control
unit 112 as audio.

(8) Tuner 108

[0097] Tuner 108 is provided with an antenna 20. When an
instruction to receive a specific TV program is received from
control unit 112, tuner 108 receives the broadcast waves of
digital TV broadcasts from a plurality of broadcast stations,
and selects the broadcast wave corresponding to the specific
TV program from the plurality of received broadcast waves.
Furthermore, tuner 108 acquires the TV program from the
selected broadcast wave, and outputs the acquired TV pro-
gram to control unit 112. Here, TV programs are composed of
video data and-audio data, and are specifically signals based
on the MPEG4 (Moving Pictures Experts Group 4) standard,
as well as JPEG2000, H263, and MPEG?2 standards.

[0098] Tuner 108 ends reception of the plurality of broad-
cast waves when an instruction to end TV program reception
is received from control unit 112.

(9) Operation Detection Unit 109

[0099] Operation detection unit 109 detects the open/
closed state of mobile phone 1.

[0100] Operation detection unit 109 has an open/close
switch that is connected or disconnected depending on the
open/closed state of mobile phone 1. The switch is connected
allowing an electronic signal to pass when mobile phone 1 is
open, and disconnected preventing the electronic signal from
passing when mobile phone 1 is closed. Note that the elec-
tronic signal flows constantly through the switch when
mobile phone 1 is open.

[0101] Operation detection unit 109 outputs open/close
information to control unit 112 showing that mobile phone 1
is open, when transition from the closed to the open state (i.e.
electronic signal has started flowing through the open/close
switch) is detected. Also, operation detection unit 109 outputs
open/close information to control unit 112 showing that
mobile phone 1 is closed, when transition from the open to the
closed state (i.e. electronic signal has stopped flowing
through the open/close switch) is detected.

[0102] Theuse of functions provided in mobile phone 1 can
thus be detected, since mobile phone 1 firstly needs to be
opened when functions are used.

(10) Display Unit 110

[0103] Display unit 110 displays video data received as
video from control unit 112 and information received from
control unit 112 on screen 12.

[0104] The following two scenarios are given here in the
case where display is performed after partitioning screen 12.
One involves an external event occurring during the display of
video constituting a TV program when mobile phone 1 is
closed, and the other involves mobile phone 1 being opened
during the display of video constituting a TV program. Dis-
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play with screen 12 partitioned is described below for each of
these scenarios, with mobile phone 1 closed in the former and
open in the latter.

(A) Closed State

[0105] When mobile phone 1 is closed, screen 12 is parti-
tioned into a first screen 151 and a second screen 152, an
example of which is shown in FIG. 7A. Control unit 112
controls the partitioning at this time.

[0106] Display unit 110 receives the video data of the TV
program, and notification information composed of informa-
tion showing that an external event has occurred and infor-
mation related to the originator. Display unit 110 displays the
received video data of the TV program as video on first screen
151, and displays the received notification information on
second screen 152. In other words, video constituting the TV
program is displayed after being downscaled to be display-
able on first screen 151.

[0107] Here, the notification information is composed of
information showing an incoming email and information
related to the sender (e.g. sender’s name or email address) in
the case of an email being received, and information showing
an incoming call and information related to the caller (e.g.
caller’s name or telephone number) in the case of a call being
received.

(B) Open State

[0108] When mobile phone 1 is open, screen 12 is parti-
tioned into a third screen 153 and a fourth screen 153, an
example of which is shown in FIG. 7B. Control unit 112
controls the partitioning at this time.

[0109] Display unit 110 receives the video data of the TV
program and information for display. Here, “information for
display” is information displayed according the operational
state of mobile phone 1. The “operational state” refers to one
of standby for an incoming call or email, receiving a call,
making a call, receiving an email, and sending an email. In
other words, the information for display shows the opera-
tional state of mobile phone 1 immediately after moving from
the closed to the open state, this being one of the following:
information displayed as a standby screen when mobile
phone 1 is on standby for an incoming call or email; infor-
mation notifying the user of an incoming call when a call is
received; information indicating the placing of a call when a
call is made; information notifying the user of an incoming
email when an email is received; or information indicating the
transmission of an email when an email is sent. After moving
from a closed to an open state, mobile phone 1 performs one
of the above operations, and displays information corre-
sponding to the performed operation. After displaying this
information, control unit 112 controls the transition to
another screen that results from a user operation. For
example, this may involve the transition from the standby
screen to a screen displaying the telephone book. Note that,
hereinafter, information for display and information related
to a screen displayed as the result of a screen transition is
referred to as “display information”. In other words, display
information indicates one of information for display and
information related to a screen displayed as the result of a
screen transition.

[0110] Display unit 110 displays the received video data of
the TV program as video on third screen 153, and displays the
received display information on fourth screen 154. In other
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words, display unit 110 displays video constituting the TV
program downscaled to be displayable on third screen 153. At
this time, top and bottom portions of third screen 153 are
non-display areas, the size of which depends on the aspect
ratio of third screen 153. Also, in FIG. 7B, display informa-
tion on receipt of an incoming email is shown as exemplary
display information displayed on fourth screen 154.

(11) Key Input Unit 111.

[0111] Key input unit 111 performs operations related to
the operating instructions of functions provided in mobile
phone 1, such as telephoning, data input, and data transmis-
sion.

[0112] Key input unit 111, on receipt of an operating
instruction as the result of a key operation by the user, outputs
operating instruction information corresponding to the
received operating instruction to control unit 112.

[0113] Key input unit 111, on receipt of an instruction to
start TV viewing as the result of a key operation by the user,
outputs viewing start information to control unit 112 request-
ing TV program reception. Also, on receipt of an instruction
to end TV viewing as the result of a key operation by the user,
key input unit 111 outputs viewing end information to control
unit 112 to end TV program reception.

[0114] Key input unit 111, on receipt of partition informa-
tion showing a partition ratio for partitioning the screen as the
result of a key operation by the user, outputs the received
partition information to control unit 112. Here, the partition
information is composed of a partition ratio and a state type
showing the open/closed state of mobile phone 1. The state
type shows one of “closed” and “open”.

[0115] Key inputunit111, on receipt of volume registration
information composed of volume information and a registra-
tion type showing the registration type of the volume infor-
mation as the result of a key operation by the user, outputs the
received volume registration information to control unit 112.
The registration type shows one of “new registration of vol-
ume information” and “change in volume information”.
[0116] Key input unit 111, on receipt of an instruction to
switch the allocation of key operations as the result of a key
operation by the user when partitioning the screen, outputs
switching instruction information to control unit 112.

(12) Control Unit 112

[0117] Control unit 112 controls the overall operations of
mobile phone 1, and is provided with a state memory unit 200
for storing one of closed state information and open state
information. Note that when power is applied to mobile
phone 1, open state information is stored in state memory unit
200 as default information.

[0118] Control unit 112, on receipt of partition information
from key input unit 111, outputs the received partition infor-
mation to partition-information setting unit 113.

[0119] Control unit 112, on receipt of volume registration
information from key input unit 111, outputs the received
volume registration information to volume-information set-
ting unit 114.

[0120] Control unit 112, on receipt of a TV program from
tuner 108, separates the received TV program into video data
and audio data, and outputs the video data to display unit 110
and the audio data to speakers 107. Furthermore, control unit
112, on receipt of viewing end information from key input
unit 111, outputs an end reception instruction to tuner 108.
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[0121] Controlunit 112, onreceipt of switching instruction
information from key input unit 111 during display of video
constituting the TV program by display unit 110 in the closed
state, judges whether key operations on information currently
shown on the third screen are enabled (i.e. whether key opera-
tions on the TV function are enabled). If judged that key
operations on the TV function are enabled, control unit 112
disables key operations on the TV function, enables key
operations on information displayed on fourth screen 154,
and controls operations on functions related to information
displayed on fourth screen 154 based on operating instruction
information received from key input unit 111. For example, if
information concerning the standby screen is displayed on
fourth screen 154, control unit 112 enables key operations
usable during display of the standby screen, and controls
operations during display of the standby screen. Alterna-
tively, if information concerning the email creation screen is
displayed on fourth screen 154, control unit 112 enables key
operations related to email creation, and controls operations
related to email creation. If judged that the TV function is not
enabled (i.e. that key operations on information shown on
fourth screen 154 are enabled), control unit 112 disables key
operations on information displayed on fourth screen 154,
enables key operations on the TV function, and controls
operations on the TV function based on operating instruction
information received from key input unit 111. Control unit
112 is thus able to switch the allocation of key operations
during split-screen display.

[0122] Furthermore, control unit 112, on receipt of an oper-
ating instruction relating to another function (e.g. call start
instruction, playback instruction related to an AV email, email
creation start instruction, etc.) during display of video con-
stituting the TV program by display unit 110 in the open state,
judges whether volume information that includes a use appli-
cation corresponding to the received operating instruction
exists in volume information table T101. If judged that the
relevant volume information exists, control unit 112 acquires
this volume information, and acquires a use volume included
in the acquired volume-information. Control unit 112 con-
trols the audio volume of TV program output from speakers
107 based on the acquired use volume. If audio data is
obtained from the other function, control unit 112 also out-
puts this audio data to speakers 107.

[0123] Here, the operations of controlunit 112 at the start of
TV viewing, as well as when the open/closed state has
changed during display of video constituting a TV program
by display unit 110 and when an external event has been
received during display of video constituting a TV program
by display unit 110, are described below.

(A) Start of TV Viewing

[0124] Control unit 112, on receipt of viewing start infor-
mation from key input unit 111, outputs the reception start
instruction to tuner 108, and judges whether the information
stored in state storage unit 200 is open state information or
closed state information. If judged to be open state informa-
tion, control unit 112 generates display information corre-
sponding to the current operating condition. For example, if
mobile phone 1 is currently displaying the standby screen
while waiting for an incoming call, the display information
shows the standby screen.

[0125] Next, control unit 112 controls display unit 110 to
perform display with screen 12 partitioned into third screen
153 and fourth screen 154 based on the partition ratio corre-
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sponding to the open state in partition information table T100
stored in partition information storage unit 101. Control unit
112 then outputs the video data of the TV program and the
generated display information to display unit 110.

[0126] If judged that closed state information is stored in
state storage unit 200, control unit 112 controls display unit
110 to display the video data of the TV program as video with
screen 12 in landscape orientation, and outputs the video data
of the TV program to display unit 110.

(B) Change in Open/Closed State

[0127] Control unit 112, on receipt of open state informa-
tion or closed state information from operation detection unit
109 during output of a TV program (i.e. during output of
video data to display unit 110), updates the information stored
in state storage unit 200 to the received information. Further-
more, control unit 112 judges whether the received informa-
tion is open state information or closed state information.
[0128] If judged that the received information is closed
state information, control unit 112 converts the arrangement
of'the video data so that video is rotated 90 degrees to the right
for display, controls display unit 110 to display the video data
of the TV program as video with screen 12 in landscape
orientation, and outputs the video data of the TV program to
display unit 110. In other words, display unit 110 displays
video that has been rotated 90 degrees to the right, and also
upscaled for display using the whole area of screen 12 in
comparison to video displayed using the third screen area of
screen 12.

[0129] Ifjudged that the received information is open state
information, control unit 112 generates display information
corresponding to the current operating condition. Next, con-
trolunit 112 converts the arrangement of the video data so that
video is rotated 90 degrees to the left for display, controls
display unit 110 to display video constituting the TV program
and display information, with screen 12 partitioned into third
screen 153 and fourth screen 154 based on the partition ratio
corresponding to the open state in partition information table
T100 stored in partition information storage unit 101, and
outputs the video data of the TV program and the generated
display information to display unit 110. In other words, dis-
play unit 110 displays video that has been rotated 90 degrees
to the left, and also downscaled for display using the area of
the third screen of screen 13 in comparison to video displayed
using the whole area of screen 12.

[0130] Here, 90-degree rotation is given below as an
example. Video data is usually composed of a plurality of
pixels, and constituted from an area that is m pixels wide.
times.n pixels high (e.g. m=176, n=144). The position of the
pixels is shown by (x,y). For example, the pixel shown by
(1,1) is positioned at the top left corner of the area, the pixel
shown by (176,1) is positioned at the top right corner of the
area, the pixel shown by (1,144) is positioned at the bottom
left corner of the area, and the pixel shown by (176,144) is
positioned at the bottom right corner of the area. An area is
secured for storing rotated video data. Next, when rotating
video 90 degrees to the right, the pixel positioned at (x,y) is
copied to the position shown by (V-y+1,x) of the secured
area. Note that V is the number of pixels in the vertical
direction after rotation. Doing this for all of the pixels enables
video for display to be rotated 90 degrees to the right. When
rotating video 90 degrees to the left, the pixel positioned at
(x,y) is copied to a position shown by (y, H-x+1) of the
secured area. Note that H is the number of pixels in the
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horizontal direction after rotation. Doing this for all of the
pixels enables video for display to be rotated 90 degrees to the
left.

[0131] Anexample is given here in which video for display
is upscaled/downscaled. Video data is usually composed of a
plurality of pixels, and constituted from an area that is m
pixels wide.times.n pixels high (e.g. m=176, n=144). When
upscaling/downscaling video for display, an area for storing
upscaled/downscaled video data is secured, and a height ratio
p and a width ratio q are calculated for the screen size being
displayed and the screen size after upscaling/downscaling.
Next, the pixel shown by (x,y) is copied to (xp,yq) of the
secured area. Values of xp and yq after the decimal point are
rounded. Doing this for all of the pixels enables video for
display to be upscaled/downscaled.

(C) Reception of External Event

[0132] Control unit 112, on receipt of an external event via
wireless unit 104 during output of a TV program (i.e. during
display of video data by display unit 110), judges whether the
received event is an incoming call or an incoming email.
[0133] Ifjudged that the received event is an incoming call,
control unit 112 acquires the originator’s telephone number
from information related to the received call, and judges
whether the name of the originator corresponding to the
acquired telephone number exists in telephone book table
T102. Control unit 112 uses the originator’s name to generate
notification information notifying the user of the incoming
callifjudged to exist, and uses the acquired telephone number
to generate notification information notifying to user of the
incoming call if judged not to exist. Note that if the origina-
tor’s telephone number cannot be acquired due to non-noti-
fication, information indicating the non-notification is used
instead of a telephone number to generate notification infor-
mation.

[0134] If judged that the received event is an incoming
email, controlunit 112 acquires the originator’s email address
from information related to the received email, and judges
whether the name of the originator corresponding to the
acquired address exists in telephone book table T102. Control
unit 112 uses the originator’s name to generate notification
information notifying the user of the incoming email if
judged to exist, and uses the acquired email address to gen-
erate notification information notifying to user of the incom-
ing email if judged not to exist. For example, if the origina-
tor’s email address acquired from information related to the
received email is “anna@eeelff.ggg”, control unit 112 gener-
ates notification information using the name “Anna” regis-
tered in telephone book table T102, while if the originator’s
email address acquired from information related to the
received email is “zane@eeelff.ggg”, control unit 112 gener-
ates notification information using the acquired email
address.

[0135] Next, control unit 112 judges whether the informa-
tion stored in state storage unit 200 is open state information
or closed state information. If judged to be closed state infor-
mation, control unit 112 controls display unit 110 to display
video constituting the TV program and the notification infor-
mation, with screen 12 partitioned into first screen 151 and
second screen 152 based on the partition ratio corresponding
to the closed state in partition information table T100 stored
in partition information storage unit 101, and outputs the
video data of the TV program and the notification information
to display unit 110. In other words, display unit 110 displays
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video downscaled for display using the first screen area of
screen 12, in comparison to display performed using the
whole area of screen 12.

[0136] If judged that the stored information is open state
information, control unit 112 outputs the video data of the TV
program and the notification information as display informa-
tion to display unit 110. Needless to say, control unit 112
controls display unit 110 at this time to perform display with
screen 12 partitioned.

(13) Partition-Information Setting Unit 113

[0137] Partition-information setting unit 113, on receipt of
partition information from control unit 112, updates the par-
tition ratios in partition information table T100 based on the
state type included in the received partition information.
[0138] For example, if the state type and partition ratio
included in the received partition information are respectively
“closed” and “60:40”, the partition ratio corresponding to the
closed state in partition information table T100 is updated
from “50:50” to “60:40”.

[0139] The partition ratios pre-stored in mobile phone 1 at
the time of purchase can thus be updated.

(14) Volume-Information Setting Unit 114

[0140] Volume-information setting unit 114, on receipt of
volume registration information from control unit 112, newly
registers or changes volume information in volume informa-
tion table T101 based on the registration type included in the
received volume information.

[0141] For example, if the registration type included in the
received volume information shows “new registration”, the
volume information included in the received volume infor-
mation is written into volume information table T101. Alter-
natively, if the registration type included in the received vol-
ume information shows “change”, the volume information in
volume information table T101 is changed based on the vol-
ume information included in the received volume informa-
tion.
[0142]
changed.

Volume information can thus be updated or

3. Operations of Mobile Phone 1

[0143] The operations of mobile phone 1 are described
here.

(1) TV Program Output

[0144] Theoutputofa TV program is described here, using

the flowchart shown in FIG. 8.

[0145] Control unit 112, on receipt of viewing start infor-
mation from key input unit 111 as the result of a key operation
by the user (step S 10), judges whether the information stored
in state storage unit 200 is open state information or closed
state information (step S15).

[0146] Ifjudgednottobeopen state information, indicating
that mobile phone 1 is closed (step S15=NO), control unit 112
controls display unit 110 to display video constituting the TV
program with screen 12 in landscape orientation (step S20). If
judged to be open state information (step S15=YES), control
unit 112 controls display unit 110 to display video constitut-
ing the TV program and the display information in portrait
orientation, with screen 12 partitioned based on the partition
ratio corresponding to the open state in partition information
table T100 stored in partition storage unit 200 (step S25).
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[0147] Control unit 112 outputs the TV program according
to the display control on display unit 110 (step S30).

[0148] Control unit 112 judges whether a viewing end
instruction has been received as the result of a key operation
by the user (step S35).

[0149] Control unit 112 ends TV program output if judged
that the viewing end instruction has been received (step
S35=YES), and continues outputting the TV program accord-
ing to the display control on display unit 110 if judged that the
viewing end instruction has not been received (step S35=No).

(2) Display Control Switching

[0150] Display control switching performed by control unit
112 of mobile phone 1 to switch display controls when the
open/closed state of mobile phone 1 has changed during
output of the TV program (step S30 in FIG. 8) is described
here using the flowchart shown in FIG. 9.

[0151] Control unit 112, on receipt of information, being
one of open state information and closed state information,
from operation detection unit 109 (step S100), judges
whether the received information is open state information
(step S105).

[0152] Ifjudgednottobeopen state information, indicating
that received information is closed state information (step
S105=NO), control unit 112 controls display unit 110 to
display video constituting the TV program with screen 12 in
landscape orientation (step S110). Note that subsequent out-
put of the TV program at step S30 in FIG. 8 is performed
according to the display control changed at step S110.
[0153] If judged to be open state information (step
S105=YES), control unit 112 generates display information
corresponding to the current operating condition, and con-
trols display unit 110 to display video constituting the TV
program and the generated display information in portrait
orientation, with screen 12 partitioned based on the partition
ratio corresponding to the open state in partition information
table T100 stored in partition information storage unit 101
(step S 115). Note that subsequent output of the TV program
at step S30 in FIG. 8 is performed according to the display
control changed at step S 115.

(3) Event Notification

[0154] Event notification performed by control unit 112 of
mobile phone 1 to notify the user of the receipt of an external
event when mobile phone 1 receives an external event during
output of the TV program (step S30 in FIG. 8) is described
here using the flowchart shown in FIG. 10.

[0155] Control unit 112 receives an external event via wire-
less unit 104 (step S150). Next, control unit 112 generates
notification information (step S155).

[0156] Control unit 112 judges whether the information
stored in state storage unit 200 is open state information or
closed state information (step S160).

[0157] Ifjudgednottobeopen state information, indicating
that mobile phone 1 is closed (step S160=NO), control unit
112 controls display unit 110 to display video constituting the
TV program and the notification information in landscape
orientation, with screen 12 partitioned based on the partition
ratio corresponding to the closed state in partition informa-
tion table T100 stored in partition information storage unit
101 (step S165). Next, control unit 112 outputs the video data
of'the TV program and the notification information to display
unit 110 (step S 170). Note that subsequent output of the TV
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program and notification information at step S30 in FIG. 8 is
performed according to the display control changed at step
S165.

[0158] If judged to be open state information (step
S160=YES), control unit 112 outputs the video dataofthe TV
program and the notification information as display informa-
tion to display unit 110 (step S 175). Note that subsequent
output of the TV program and notification information at step
S30 in FIG. 8 is performed according to the display control
changed at step 5165.

(4) Notification Information Generation

[0159] Here, notification information generation per-
formed at step S155 of the event notification processing is
described using the flowchart shown in FIG. 11.

[0160] Control unit 112 judges whether the external event
is an incoming call (step S200).

[0161] Ifjudged to be an incoming call (step S200=YES),
control unit 112 acquires the originator’s telephone number
from information related to the received incoming call (step
S205), and judges whether the name of the originator corre-
sponding to the acquired telephone number exists in tele-
phone book table T102 (step S210). If judged that the name
exists (step S210=YES), control unit 112 uses the registered
name of the originator to generate notification information
notifying the user of the incoming call (step S215). If judged
that the name does not exist (step S210=No), control unit 112
uses the acquired telephone number to generate notification
information notifying the user of the incoming call (step
S215). Note that if the telephone number cannot be acquired
due to non-notification, information indicating non-notifica-
tion is used instead of a telephone number to generated noti-
fication information.

[0162] If the received event is judged to be an incoming
email (step S200=NO), control unit 112 acquires the origina-
tor’s email address from information related to the received
incoming email (step S225), and judges whether the name of
the originator corresponding to the acquired address exists in
telephone book table T102 (step S230). If judged that the
name exists (step S230=YES), control unit 112 uses the name
of the originator to generate notification information notify-
ing the user of the incoming call (step S235). If judged that the
name does not exist (step S210=NO), control unit 112 uses
the acquired email address to generate notification informa-
tion notifying the user of the incoming call (step S240).

(5) Key Operation Switching

[0163] Here, key operation switching performed by control
unit 112 to switch the key operation allocation during output
of'the TV program (step S30 in FIG. 8) with mobile phone 1
in the open state (i.e. during split-screen display in portrait
orientation) is described using the flowchart shown in FIG.
12.

[0164] Control unit 112, on receipt of a key operation
switching instruction as the result of a key operation by the
user (step S300), judges whether key operations on the TV
function are currently enabled (step S305).

[0165] Ifjudged thatkey operations on the TV function are
enabled (step S305=YES), control unit 112 disables the key
operations on the TV function, and enables key operations on
information displayed on the fourth screen 153 (step S310).
[0166] Ifjudged thatkey operations on the TV function are
notenabled (step S305=NO), control unit 112 enables the key
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operations onthe TV function, and disables key operations on
information displayed on fourth screen 154 (step S315).

(6) Volume Adjustment

[0167] Here, volume adjustment performed by control unit
112 to adjust the TV volume in the case where mobile phone
1 receives an operating instruction for another function dur-
ing output of the TV program with mobile phone 1 in the open
state (i.e. during split-screen display in portrait orientation) is
described using the flowchart shown in FIG. 13.

[0168] Control unit 112, on receipt of an operating instruc-
tion for another function as the result of a key operation by the
user (step S350), judges whether volume information that
includes a use application corresponding to the received oper-
ating instruction exists in volume information table T101
(step S355).

[0169] Ifjudged that the relevant volume information exists
(step S355=YERS), control unit 112 acquires the use volume
included in the volume information (step S360). Control unit
112 adjusts the audio volume of the TV program output from
speakers 107 based on the acquired use volume (step S365).
Note that subsequent output of the audio data of the TV
program at step S30in FIG. 8 is based on the adjusted volume.
Audio constituting the TV program is not output, however,
when the adjusted volume is MUTE.

[0170] Ifjudged that the relevant volume information does
not exist (step S355=NO), control unit 112 ends the process-
ing.

4. Summary

[0171] According to the present invention as described
above, mobile phone 1 is able to notify the user that an
external event has been received while continuing to output a
TV program without interruption, when an external event is
received during TV program output.

[0172] Mobile phone 1 is also able to control the displayed
screen by detecting changes in the open/closed state (i.e. the
use/non-use) of mobile phone 1 during TV program output.
[0173] Mobile phone 1 is also able to switch the allocation
otfkey operations during TV program output in the open state.
[0174] Furthermore, mobile phone 1, on receipt of an oper-
ating instruction for another function during TV program
output in the open state, is able to adjust the volume of audio
constituting the TV program according to the received oper-
ating instruction.

[0175] Mobile phone 1 is also able to change partition
ratios pre-stored when the time mobile phone 1 is purchased,
by receiving partition information.

[0176] Mobile phone 1 is also able to newly register or
change volume information, by receiving volume registration
information.

[0177] Note that the present invention described above
based on a preferred embodiment is of course not limited to
this embodiment. The following modifications are also
included in the present invention.

Modifications

[0178] (1) In the above embodiment, the volume of audio
constituting the TV program is adjusted in the case where an
external event is received during TV program output,
although the present invention is not limited to this. The
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volume of audio constituting the TV program may be
adjusted in the case where an external event is received during
TV program output.

[0179] For example, audio constituting the TV program
may be muted and a sound effect (e.g. ring tone when a call is
received) produced notifying the user that an event has been
received.

[0180] (2) In the above embodiment, video constituting a
TV program and notification information are displayed with
screen 12 partitioned, in the case where an external event is
received during the display of video constituting a TV pro-
gram in the closed state, although the present invention is not
limited to this. The notification information may be displayed
as a ticker superimposed over video constituting the TV pro-
gram displayed on screen 12.

[0181] Forexample, display may be achieved using an elec-
trodeposited ticker. With an electrodeposited ticker, the area
for displaying the ticker is set as a blue back and characters are
outlined on the blue back. In this case, control unit 112
acquires the display area of the electrodeposited ticker based
on the partition ratio in the closed state, converts the data in
the acquired area from video data to notification information
for display by electrodeposited ticker, and outputs the data
converted to notification information to display unit 110.
Display by electrodeposited ticker is thus made possible.
Here, the display area is acquired, for example, by acquiring
an address showing the display area.

[0182] (3) The present invention is not limited in terms of
the method for detecting the open/closed state. Apart from the
method shown in the above embodiment, the open/closed
state may be detected, for example, using an optical sensor, a
magnetic sensor, or an encoder.

[0183] (4) In the above embodiment, mobile phone 1 par-
titions screen 12 horizontally with the screen in portrait ori-
entation, when mobile phone 1 changes from the closed to the
open state during display of a TV program, although the
present invention is not limited to this. The screen may be
partitioned vertically while remaining in landscape orienta-
tion, when mobile phone 1 changes from the closed to the
open state during display of a TV program. In this case,
mobile phone 1 performs display without the 90-degree rota-
tion of TV program display (i.e. the display orientation of the
TV program is the same as before partitioning).

[0184] (5) In the above embodiment, use of mobile phone 1
is detected by detecting the open/closed state of mobile phone
1, although the present invention is not limited to this. Use of
mobile phone 1 may be detected by the depressing of a button
provided in key input unit 111.

[0185] Forexample, use of mobile phone 1 may be detected
by detecting that a button provided on the side of first casing
10 or second casing 11 has been depressed. In this case,
mobile phone 1, on detecting the depressing of the button
during TV program output in the closed state, may partition
screen 12 in landscape orientation, or may partition screen 12
horizontally in portrait orientation.

[0186] (6) In the above embodiment, mobile phone 1 is a
sliding phone, although the present invention is not limited to
this. The present invention may be a mobile phone that opens
and closes by means other than sliding.

[0187] For example, the present invention may be a mobile
phone that opens and closes by rotation, or a mobile phone
that combines folding and rotation.

[0188] Also, the present invention may be a straight-type
mobile phone that does not open or close. In this case, the
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straight-type mobile phone partitions screen 12 horizontally
with the screen in portrait orientation, when the depressing of
a button is detected during display of video constitutinga TV
program with the screen in landscape orientation. The parti-
tioning of the screen is similar to the above embodiment in the
case where an external event is received during display of
video constituting a TV program.

[0189] (7) When partitioning screen 12 in the above
embodiment, the partition ratio is fixed after partitioning
using information stored in partition information storage unit
101, although the present invention is not limited to this. The
partition ratio may be changed after partitioning as the result
of a key operation, and display performed using the changed
partition ratio.

[0190] In this case, corresponding information stored in
partition information storage unit 101 may be overwritten
with the partition ratio changed as the result of the key opera-
tion, and next time split-screen display is performed, the
screen may be partitioned using the newly written partition
ratio. If overwriting is not performed, screen 12 is partitioned
using the information stored in partition information storage
unit 101 when split-screen display is next performed.

[0191] (8) In the above embodiment, the screen is parti-
tioned into first screen 151 and second screen 152 when an
external event is received during display of video constituting
a TV program in the closed state, and video constituting the
TV program and notification information are displayed
respectively on first screen 151 and second screen 152,
although the present invention is not limited to this. The
notification information may be displayed on first screen 151,
and video constituting the TV program may be displayed on
second screen 152.

[0192] Similarly to this display of video constituting the
TV program and display information in the closed state,
display information may be displayed on third screen 153 and
video constituting the TV program may be displayed on
fourth screen 154 in the open state.

[0193] (9) In the above embodiment, video constituting a
TV program and display information are displayed on the
split screen, although the present invention is not limited to
this. Video resulting from a video call and display information
may be displayed on the split screen. Notification information
notifying the user of an incoming email can thus be displayed
as display information when an incoming email is received
during a video call.

[0194] Also, in the case where an incoming call related to a
video call is received during display of video constituting a
TV program, video resulting from the video call may be
displayed on fourth screen 154. The user is thus able to watch
television while taking a video call.

[0195] (10) In the above embodiment, screen 12 is parti-
tioned horizontally (i.e. into top and bottom areas) when
partitioned into first screen 151 and second screen 152,
although screen 12 may be partitioned vertically (i.e. into left
and right areas).

[0196] (11) In the above embodiment, video constituting a
TV program and notification information are displayed with
screen 12 partitioned into first screen 151 and second screen
152 in the case where an external event is received during
display of video constituting a TV program in the closed state,
although the present invention is not limited to this. In the
case where an external event is received during display of
video constituting a TV program and notification information
in the closed state, screen 12 may be partitioned into third
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screen 153 and fourth screen 154 in portrait orientation, and
video constituting the TV program and the notification infor-
mation may be displayed on third screen 153 and fourth
screen 154, respectively.

[0197] (12) In the above embodiment, screen 12 is rectan-
gular in shape, with the horizontal and vertical lengths being
different, although screen 12 may be square in shape.
[0198] When displaying video constituting a TV program
in the closed state in this case, a rectangular portion of the
square-shaped area of screen 12 is set for displaying video
constituting the TV program. For example, square screen 12
may be partitioned horizontally into three rectangular areas at
a ratio of “10:80:10” with the longitudinal axis of mobile
phone 1 as the horizontal axis, and video constituting the TV
program displayed in the middle rectangular area. Alterna-
tively, square screen 12 may be partitioned horizontally into
three rectangular areas at a ratio of “10:80:10” with the lon-
gitudinal axis of mobile phone 1 as the vertical axis, and video
constituting the TV program displayed in the middle rectan-
gular area.

[0199] Also, when displaying video constituting a TV pro-
gram, square screen 12 may be partitioned horizontally in two
with the longitudinal axis of mobile phone 1 as the vertical
axis.

[0200] (13) In the above embodiment, mobile phone 1
switches the target of key operations after judging whether
key operations on information shown on the third screen are
enabled or whether key operations on information shown on
the fourth screen are enabled, although the present invention
is not limited to this.

[0201] Mobile phone 1 may receive a first instruction from
the user to enable key operations on information shown on the
third screen, or a second instruction from the user to enable
key operations on information shown on the fourth screen. In
this case, mobile phone 1 enables key operations on informa-
tion shown on the third screen when the first instruction is
received, and enables key operations on information shown
on the fourth screen when the second instruction is received.
[0202] (14) The target of key operations may also be
switched in the following manner.

[0203] Control unit 112 pre-stores address information
showing addresses for storing operating instruction informa-
tion. Functions relating to information displayed on the third
screen operate based on the operating instruction information
stored in addresses starting from “0”, while functions relating
to information displayed on the fourth screen operate based
on the operating instruction information stored in addresses
starting from “1”.

[0204] Control unit 112, on receipt of switching instruction
information from key input unit 111, adds “1”to the first 1-bit
of'the address information. Since bits are usually expressed in
binary using “0” and “1”, and the carried value is disregarded
even when “1” is added to the first 1-bit of the address infor-
mation whenever switching instruction information is
received, the first 1-bit of the address information will always
be either “0” or “1”.

[0205] Control unit 112, on receipt of operating instruction
information from key input unit 111, stores the operating
instruction information in an address shown in the address
information. In other words, control unit 112 stores the
received information in an address starting from “0” or an
address starting from “1”.

[0206] The target of key operations can thus be switched.
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[0207] (15) The present invention is not limited in the num-
ber of areas into which the screen is partitioned. There may be
three or more partitions.

[0208] (16) The present invention is not limited in terms of
the communication system used. For example, the present
invention may be applied in a mobile phone that uses any of
the PHS (Personal Handyphone System), CDMA (Code
Division Multiple Access), and PDC (Personal Digital Cel-
Iular) systems.

[0209] (17) TV programs received from a broadcast station
may be analog TV programs. In this case, the mobile phone
displays video constituting a TV program similarly to a nor-
mal LCD television. Note that the method of rotating the
video 90 degrees is similar to the example shown in the above
embodiment. The downscaling of video constituting a TV
program when transferring from the closed to the open state
may be performed in the following manner, for example.
Using the vertical dot size when display is performed in the
closed state with the screen in landscape orientation as a
reference value, video constituting the TV program is down-
scaled based on the ratio of the reference value and the ver-
tical dot size after downscaling, and the downscaled video is
displayed.

[0210] (18) The present invention may be any of the meth-
ods shown above. Alternatively, the present invention may be
computer programs that realize these methods using a com-
puter, or digital signals composed of the computer programs.
[0211] The present invention may be a computer-readable
recording medium having the computer programs or digital
signals recorded thereon, examples of which include flexible
disk, hard disk, CD-ROM, MO, DVD, DVD-ROM, DVD-
RAM, BD (Blu-ray Disc), and semiconductor memory etc.
Alternatively, the present invention may be the computer
programs or digital signals recorded on any of these com-
puter-readable recording media.

[0212] The present invention may be the computer pro-
grams or digital signals transmitted via a network or the like,
typical examples of which include a telecommunications line,
a wireless or cable communication line, and the Internet.
[0213] The present invention may be a computer system
provided with a microprocessor and a memory, in which the
memory stores the computer programs and the microproces-
sor operates in accordance with the computer programs.
[0214] The computer programs or digital signals may be
implemented using an independent computer system by
transferring the computer programs or digital signals
recorded on the recording medium, or by transmitting the
computer programs or digital signals via the network or the
like.

[0215] (19) The present invention may be any combination
of the above embodiment and modifications.

Embodiment 2

1. Overview

[0216] FIGS. 14A and 14B are schematics of a mobile
phone 301 pertaining to embodiment 2 of the present inven-
tion.

[0217] Mobile phone 301 includes a TV function for
receiving TV broadcast waves, in addition to a telephone
function for conducting calls as a telephone.

[0218] The casing of mobile phone 301 is composed of a
first casing 310 provided with a display unit 312, and a second
casing 311 electrically connected to first casing 310.
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[0219] Mobile phone 301 has a slide open/close structure.
The two states that mobile phone 301 adopts are a closed state
in which first casing 310 and second casing 311 entirely
overlap as shown in FIG. 14A, and an open state in which first
casing 310 has shifted parallel to second casing 311 as shown
in FIG. 14B.

[0220] A slide unit 322, which is part of first casing 310 as
shown in FIG. 14A, is provided with a projecting rail. The
projecting rail meshes with a groove 321 provided in second
casing 311, and slides along groove 321.

[0221] A detection switch 323 is provided at one end of
groove 321, and the projecting rail depresses detection switch
323 when mobile phone 301 is closed.

[0222] Mobile phone 301 is assumed to be open when
detection switch 323 is not depressed.

[0223] When using the telephone function or simple-view-
ing a TV broadcast, the user uses mobile phone 301 in the
open state, in which the mobile phone is easy to hold and a
variety of operations are available using keys and the like
necessary for operating the telephone function.

[0224] Here, “simple-viewing” refers to watching a TV
broadcast for a relatively short period of time, examples of
which include checking the score of a live baseball broadcast,
watching the news for a few minutes, or zapping around to see
what shows are on at the moment.

[0225] The user uses mobile phone 301 in the closed state
when watching TV for long periods of time, such as when
watching a TV drama or a live baseball broadcast until the end
of the game.

[0226] FIGS. 15A and 15B shows mobile phone 301 dis-
playing a received TV broadcast on display unit 312.

[0227] FIG. 15A shows the received TV broadcast being
displayed on display unit 312 with mobile phone 301 in the
closed state.

[0228] FIG. 15B shows the received TV broadcast being
displayed on display unit 312 with mobile phone 301 in the
open state.

[0229] Display unit 312 displays information in portrait
mode when mobile phone 301 is in the open state, and in
landscape mode when mobile phone 301 is in the closed state.
[0230] Video broadcast from the broadcast station has a
landscape aspect ratio, and mobile phone 301 performs con-
trols to cause display unit 312 to display the video full screen,
as shown in FIG. 15A.

[0231] To display landscape-oriented video with mobile
phone 301 in the open state, the video is rotated 90 degrees
from the state displayed on display unit 312 shown in FIG.
15A and downscaled in size before being displayed on dis-
play unit 312. In this case, full-screen display is not achieved,
and the display area of the screen cannot be effectively used.
[0232] When mobile phone 301 is not in use, the user place
mobile phone 301 in the closed state.

[0233] First casing 310 is provided with display unit 312,
an antenna 313, a left speaker 314, a right speaker 315, a
headphone jack 318, and TV keys 320.

[0234] Display unit 312 is an LCD display or the like that
displays received TV broadcasts and information necessary
when making calls using the telephone function.

[0235] Antenna 313 receives TV broadcast waves, with an
antenna that transmits and receives radio waves for making
calls using the telephone function being built-in to the casing.
[0236] Left speaker 314 is for outputting monaural audio
and the left channel of stereo audio.
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[0237] Right speaker 315 is for outputting the right channel
of stereo audio.
[0238] TV keys 320 are a collection of the minimum keys

that the user of mobile phone 301 needs to watch TV, and
include a TV ON/OFF key for switching TV broadcast recep-
tion on/off, a channel key for selecting reception channels,
and a volume key for adjusting TV volume.

[0239] Second casing 311 is provided with a microphone
316 and phone keys 317.

[0240] Microphone 316 collects sounds uttered by the user.
[0241] Phone keys 317 are composed of keys necessary for
making a call, such as an on-hook key, an off-hook key, and a
numeric keypad for inputting telephone numbers. The
numeric keypad is also used when watching TV, such as for
inputting channels during TV broadcast reception when the
TV function is ON.

[0242] Headphones 319 can be connected to headphone
jack 318, as shown in FIG. 14B.

[0243] Headphone jack 318 detects when headphones are
connected thereto and removed therefrom, and also identifies
whether connected headphones are stereo or monaural by the
shape of the connection terminal of the headphones.

2. Structure

[0244] FIG. 16 is a block diagram showing an internal
configuration of mobile phone 301.

[0245] Display unit 312 displays video based on red, green
and blue output signals, and horizontal and vertical sync
signals input from a signal-processing unit 426.

[0246] A communication unit 422 performs wireless com-
munication for a call with a mobile-phone base station (not
depicted) via an antenna 421.

[0247] Communication unit 422 transmits audio signals
obtained by demodulating received signals to signal-process-
ing unit 426.

[0248] A TV broadcast reception unit 423 is a terrestrial
digital broadcast tuner composed of a tuner, a demodulator,
an error corrector, a descrambler, a decommutator, a decoder,
and a D/A converter etc.

[0249] TV broadcast reception unit 423 receives broadcast
waves transmitted by a broadcast station (not depicted) via
antenna 313, and outputs image frame information and audio
signals decoded from the received broadcast waves to signal-
processing unit 426.

[0250] A phone-key-information acquiring unit 424 detects
that the user has depressed one of phone keys 317, and
acquires phone key information corresponding to the
depressed key.

[0251] Signal-processing unit 426 outputs audio signals
received from communication unit 422 during a call to left
speaker 314 after amplification.

[0252] Signal-processing unit 426 amplifies input audio
collected by microphone 316, and transmits the amplified
audio to the base station via antenna 421.

[0253] Signal-processing unit 426 causes display unit 312
to display video signals received from TV broadcast recep-
tion unit 423 in the case where the user watches a TV broad-
cast.

[0254] Signal-processing unit 426 outputs left and right
channel signals using left speaker 314 and right speaker 315,
or monaural audio obtained by combining the left and right
channel signals to left speaker 314, as the result of an output
control instruction from control unit 425.
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[0255] Signal-processing unit 426 is provided with a
VRAM (Video Random Access Memory) and a work RAM.
[0256] Signal-processing unit 426 acquires image frame
information from TV broadcast reception unit 423.

[0257] Image frame information is obtained by encoding a
single image, like a bitmap, for example.

[0258] Signal-processing unit 426 writes acquired image
frame information to VRAM.

[0259] Ifinstructed by control unit 425 to rotate the images
90 degree, signal-processing unit 426 uses work RAM to
generate images obtained by rotating the images shown by the
received image frame information 90 degrees, and expands
the rotated image frame information in VRAM.

[0260] Signal-processing unit 426 outputs red, green and
blue output signals and sync signals corresponding to the
information in VRAM to display unit 312.

[0261] An open/close switch detection unit 427 judges that
mobile phone 301 is in the closed state if detection switch 323
is depressed and in the open state if detection switch 323 is not
depressed, and transmits open/close information to control
unit 325 showing mobile phone 301 to be either open or
closed, in the case where the TV function of mobile phone
301 is turned ON, or where mobile phone 301 changes from
the closed to the open state or from the open to the closed
state.

[0262] Open/close switch detection unit 427 also detects
whether mobile phone 301 is open or closed when mobile
phone 301 is turned on, and outputs the detection result to
control unit 425 as open/close information.

[0263] A headphone detection unit 428 judges whether
headphones 319 are connected to headphone jack 318 in the
case where headphones 319 are connected to or removed
from headphone jack 318, judges whether headphones 319
are stereo or monaural if judged to be connected, and outputs
headphone information to control unit 425 showing one of
“no headphones”, “stereo”, or “analog” based on the judg-
ment result.

[0264] Headphone detection unit 428 also judges whether
headphones 319 are connected and the type of connected
headphones when mobile phone 301 is switch on, and trans-
mits the judgment result to control unit 425 as headphone
information.

[0265] A TV-key-information acquiring unit 429 detects
the depressing of one of numeric keys 320 by the user, and
acquires TV key information corresponding to the depressed
key.

[0266] A headphone output unit 330 outputs audio signals
output from signal-processing unit 426 to headphones 319
connected to headphone jack 318.

[0267] Control unit 425 performs audio mode judgment
processing based on the open/close information acquired
from open/close switch detection unit 427 and the headphone
information acquired from headphone detection unit 428, and
outputs the judgment result to signal-processing unit 426 as
output control information.

[0268] The audio mode judgment processing is described
in a later section.

[0269] Control unit 425 instructs TV broadcast reception
unit 423 to perform tuning, and instructs signal-processing
unit 426 to perform gain adjustment on audio output and to
output video related to a TV broadcast, based on received TV
key information.
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[0270] Control unit 425 instructs communication unit 422
to perform wireless communication, in order to operate the
telephone function, according to received TV key informa-
tion.

[0271] Control unit 425 acquires headphone information
and open/close information as initial values when mobile
phone 301 is switched on.

3. Operations

[0272] Control unit 425 performs audio mode judgment
processing when (a) the TV function changes from off to on,
(b) connection or removal of headphones is detected, or (c)
the open/closed state of mobile phone 301 changes.

[0273] FIG. 17 is a flowchart showing audio mode judg-
ment processing.

[0274] Control unit 425 judges whether the headphone
information shows “stereo” or “mono”’; that is, whether or not
headphones are connected (step S401).

[0275] If the headphone information shows “no head-
phones” (step S401=NO), control unit 425 proceeds to S402.
[0276] If the headphone information shows “stereo” or
“mono” (step S401=YES), control unit 425 transmits an out-
put control instruction to signal-processing unit 426 showing
“speaker mute” to stop audio output to left speaker 314 and
right speaker 315 (step S405), and if the headphone informa-
tion shows “stereo” (step S406=YES), control unit 425 trans-
mits an output control instruction to signal-processing unit
426 showing “headphone stereo output” (step S407).

[0277] If the headphone information shows “mono” (step
S406=NO), control unit 425 transmits an output control
instruction to signal-processing unit 426 showing “head-
phone mono output” (step S408).

[0278] If the open/close information shows the open state
(step S402=YES), control unit 425 output an output control
instruction to signal-processing unit 426 showing “left
speaker mono output” (step S404).

[0279] Ifthe open/close information shows the closed state
(step S402=NO), control unit 425 output an output control
instruction to signal-processing unit 426 showing “left/right
speaker stereo output” (step S403).

[0280] Note that if the telephone function is ON, control
unit 425 judges whether the headphone information shows
“no headphones”.

[0281] Control unit 425 transmits an output control instruc-
tion to signal-processing unit 426 showing “left speaker out-
put” if the headphone information shows “no headphones”,
and transmits an output control instruction to signal-process-
ing unit 426 showing “headphone mono output” if the head-
phone information shows “mono” or “stereo”.

[0282] Signal-processing unit 426 performs audio outputin
accordance with output control instructions received from
control unit 425.

4. Modifications

[0283] Note that the present invention described above
based on a preferred embodiment is of course not limited to
this embodiment.

[0284] The following modifications are also included in the
present invention.

[0285] (1) The present invention is described above using
an example of a mobile phone, that slides open/closed,
although the present invention is applicable provided that the
mobile phone is structured so that the correspondence
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between the position of the speakers and the orientation of the
video changes when the video is rotated a prescribed amount.
[0286] FIGS. 18A and 18B are schematics of a mobile
phone with a rotating structure.

[0287] For example, the mobile phone may have a rotating
structure whereby a first casing 501 rotates 90 degrees rela-
tive to a second casing 502, as shown by the mobile phone
shown in FIGS. 18A and 18B.

[0288] With the mobile phone shown in FIGS. 18A and
18B, the state shown in FIG. 18A with first casing 501 rotated
is equivalent to the closed state, and a left speaker 504 and a
right speaker 505 output stereo audio in this state.

[0289] The state shown in FIG. 18B is equivalent to the
closed state, and at least one of left speaker 504 and right
speaker 505 outputs mono audio in this state after converting
the stereo audio to mono.

[0290] The mobile phone may be structured to detect the
orientation of the mobile phone using horizontal and vertical
gyro sensors. In this case, the mobile phone may detect when
the two speakers are positioned laterally relative to the display
unit and when the two speakers are positioned vertically
relative to the display unit as seen from the user.

[0291] (2) The present invention may be any of the methods
shown above. Alternatively, the present invention may be
computer programs that realize these methods using a com-
puter, or digital signals composed of the computer programs.
[0292] The present invention may be a computer-readable
recording medium having the computer programs or digital
signals recorded thereon, examples of which include flexible
disk, hard disk, CD-ROM, MO, DVD, DVD-ROM, DVD-
RAM, BD (Blu-ray Disc), and semiconductor memory etc.
Alternatively, the present invention may be the computer
programs or digital signals recorded on any of these com-
puter-readable recording media.

[0293] The present invention may be the computer pro-
grams or digital signals transmitted via a network or the like,
typical examples of which include a telecommunications line,
a wireless or cable communication line, and the Internet.
[0294] The present invention may be a computer system
provided with a microprocessor and a memory, in which the
memory stores the computer programs and the microproces-
sor operates in accordance with the computer programs.
[0295] The computer programs or digital signals may be
implemented using an independent computer system by
transferring the computer programs or digital signals
recorded on the recording medium, or by transmitting the
computer programs or digital signals via the network or the
like.

[0296] (3) The present invention may be any combination
of the above embodiment and modifications.

[0297] (4) The present invention may be a combination of
embodiments] and 2.

[0298] For example, if the aspect ratio of the screen as seen
from the user is portrait, as shown in FIG. 15B and FIG. 18B,
display information related to an email or a telephone number
or other information in the case of an incoming call may be
displayed in addition to video, as shown in FIG. 7B.

Related Matters

[0299] A mobile phone for receiving a video signal and
displaying video on a screen, includes a receiving unit oper-
able to receive an incoming signal, an acquiring unit operable
to acquire ID information identifying an originator, and a
display unit operable display the acquired ID information on
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the screen along with the video on receipt of the incoming
signal during video display on the screen.

[0300] The screen may be composed of a first display area
and a second display area, and the display unit may store ratio
information showing an area ratio between the first display
area and the second display area, generate a downscaled
image by downscaling the video based on the ratio informa-
tion, and display the downscaled video in the first display area
and the ID information in the second display area.

[0301] The display unit may display the ID information to
overlap the video.

[0302] The mobile phone may further receive an audio
signal corresponding to the video signal and output audio, and
the mobile phone may further include a volume adjusting unit
operable to adjust the volume of the audio output on receipt of
the incoming signal, and an audio output unit operable to
output or mute the audio based on the adjusted volume.
[0303] A notification method used by a mobile phone for
receiving a video signal and displaying video on a screen,
includes the steps of receiving a signal, acquiring ID infor-
mation identifying an originator, and displaying the acquired
ID information on the screen along with the video on receipt
of the incoming signal during video display on the screen.
[0304] A mobile phone for receiving a video signal and
displaying video on a screen, includes a detection unit oper-
able to detect a predetermined operation by a user during
video display in a standard video display orientation, a gen-
eration unit operable to generate display information accord-
ing to a state of the mobile phone, being one of standby,
incoming signal received, and outgoing signal transmitted,
and a display unit operable, on detection of the predetermined
operation by the detection unit, to generate downscaled/ro-
tated video by downscaling and rotating the video 90 degrees
from the standard video display orientation and display the
generated display information on the screen alongside the
downscaled/rotated video.

[0305] The screen may be composed of a first display area
and a second display area, and the display unit may store ratio
information showing an area ratio between the first display
area and the second display area, and display the downscaled/
rotated video in the first display area and the display infor-
mation in the second display area.

[0306] The display unit, on receipt of ratio information
different from the stored ratio information, may upscale or
further downscale the downscaled/rotated video based on the
received ratio information instead of displaying the generated
display information alongside the downscaled/rotated video,
and display the generated display information alongside the
downscaled/rotated video after upscaling or further down-
scaling.

[0307] The mobile phone may further include an operation
instruction receiving unit operable to receive an operation
instruction from the user, a switching instruction receiving
unit operable to receive a switching instruction to switch an
operation target from the user during display of the down-
scaled/rotated video and the display information, and a opera-
tion switching unit operable, on receipt of the switching
instruction, to switch the target of an operation based on the
operation instruction from a first function relating to display
of'the downscaled/rotated video to a second function relating
to the display information, or from the second function to the
first function.

[0308] The operation switching unit may store output des-
tination information showing one of the first function and the
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second function as the target of the operation based on the
operation instruction, and rewrite the output destination
information from information showing the first function to
information showing the second function, or from informa-
tion showing the second function to information showing the
first function, and the operation instruction receiving unit
may output the operation instruction to one of the first func-
tion and the second function according to information shown
by the output destination information.

[0309] The mobile phone may further receive an audio
signal corresponding to the video signal and output audio, and
the mobile phone may further include an operating instruc-
tion receiving unit operable to receive an operating instruc-
tion relating to the mobile phone, a volume adjusting unit
operable to adjust the volume of the audio output on receipt of
the operating instruction, and an audio output unit operable to
output or mute the audio based on the adjusted volume.
[0310] A display method used by a mobile phone for
receiving a video signal and displaying video on a screen,
includes the steps of detecting a prescribed operation by a
user during video display in a standard video display orien-
tation, generating display information according to a state of
the mobile phone, being one of standby, incoming signal
received, and outgoing signal transmitted, and, on detecting
the predetermined operation in the detection step, generating
downscaled/rotated video by downscaling and rotating the
video 90 degrees from the standard video display orientation
and displaying the generated display information on the
screen alongside the downscaled/rotated video.

[0311] A playback method for playing a TV program in a
mobile phone having two speakers disposed one on either
side of a display unit, includes the steps of receiving a TV
broadcast signal, displaying video in the TV broadcast signal
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using the display unit, and playing audio in the TV broadcast
signal in stereo using the two speakers when the two speakers
are positioned laterally relative to the video and in monaural
using the two speakers when the two speakers are positioned
vertically relative to the video.

[0312] A computer program applied in a mobile phone
having two speakers disposed one on either side of a display
unit, causes a computer to execute the steps of receivinga TV
broadcast signal, displaying video in the TV broadcast signal
using the display unit, and playing audio in the TV broadcast
signal in stereo using the two speakers when the two speakers
are positioned laterally relative to the video and in monaural
using the two speakers when the two speakers are positioned
vertically relative to the video.

INDUSTRIAL APPLICABILITY

[0313] The technology described above is for use as the
basic technology of mobile phones. These mobile phones can
be manufactured and retailed by the manufacturers of infor-
mation devices.

What is claimed is:

1. A mobile phone for receiving a video signal and display-

ing video, comprising:

a display unit operable to, upon receiving a predetermined
input while displaying video on a screen, judge whether
the video is displayed in a portrait mode or a landscape
mode, and display the video and a first image so as not to
overlap each other when judging that the video is dis-
played in the portrait mode, and display the video and a
second image so as not to overlap each other when
judging that the video is displayed in the landscape
mode.



