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Fig.2
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Fig.3A
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Fig.3B
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Fig.4

C SET CHANNEL IN PC )

v
L0 START TV APPLIGATION
INSTALLED IN PC
402
CH SET NO
?
YES

END

SET CH BY TV APPLICATION
L03 ~— (AUTOMATICALLY BY HARDWARE)
OR MANUALLY BY USER

v

L0L —— STORE CH-SETTING DATA
IN STORAGE MEDIUM (HDD)

v

TV APPLICATION OR ANOTHER
405 ~—— APPLICATION READ CH-SETTING
DATA FROM STORAGE MEDIUM

v

TRANSFER CH-SETTING DATA

TO DISPLAY BY

L06~— (1) SUPERPOSING ON VIDEO SIGNAL,
(2) USING DDC OR

(3) USING USB

Ex.1036 / Page 6 of 19
Intel Corp. et d



Patent Application Publication Jan. 12,2006 Sheet 6 of 11 US 2006/0010385 A1

Fig.b

C SET CH ON DISPLAY )

501

REQUEST ARRIVED
FROM PC TO RECEIVE
CH-SETTING DATA

2 —YES

507 RECEIVE CH-SETTING DATA
TRANSFERRED FROM PC
y
OVERWRITE CH-SETTING DATA ON
503 — CH-SETTING DATA RECORDING AREA
OF STORAGE MEDIUM (EEPROM)

END

Ex.1036 / Page 7 of 19
Intel Corp. et d



Patent Application Publication Jan. 12,2006 Sheet 7 of 11 US 2006/0010385 A1

SETTING CH ON DISPLAY

EE%EE’ES T recenme OISPLAY SKIPPED
TEN_K%L(;ER CH CHANNEL (O: SKIP)
1 1 1 X
2 16 2 X
3 3 3 X
4 4 4 X
5 42 42 X
6 6 6 X
7 - - @)
8 8 8 X
9 C40 C40 X
10 10 10 X
11 - - O
12 12 12 X

Ex.1036 / Page 8 of 19
Intel Corp. et d



Patent Application Publication Jan. 12,2006 Sheet 8 of 11 US 2006/0010385 A1
Fi1g.7

SETTING CH ON MAIN UNIT OF PERSONAL COMPUTER

R‘E’ﬂ?ﬁgs " RECEIVING 3¥;§f§$E" gE?ﬁgEE

?gmgygm CH CHANNEL (O:SKIP)
1 1 1 X
2 16 16 X
3 3 3 X
4 4 4 x
5 42 42 X
6 6 6 X
7 C20 C20 X
8 8 8 X
9 C40 C40 X
10 10 10 X
11 - - O
12 12 12 X

Ex.1036 / Page 9 of 19
Intel Corp. et d



Patent Application Publication Jan. 12,2006 Sheet 9 of 11

Fi g. 8 C SET CH ON DISPLAY )

801

TV MODE NO

US 2006/0010385 A1

7
T~ YES

8072 ~— START OSD MENU ON DISPLAY

803
CH SET NO

?
T~ YES

SET CH BY 0SD MENU
804~ (AUTOMATIGALLY BY HARDWARE)
OR MANUALLY BY USER

v

805~ STORE CH-SETTING DATA IN.
STORAGE MEDIUM (EEPROM)

806

PC IN OPERATION NO
2 —YES

END

807

p—T

SEND PC
ACTIVATION SIGNAL

808 —— SEND ACTIVATION SIGNAL FOR TV
APPLICATION OR ANOTHER APPLICATION

809

REQUEST ARRIVED TO TRANSFER
CH-SETTING DATA

?
] YES

810 — READ CH-SETTING DATA
FROM STORAGE MEDIUM

v

TRANSFER CH-SETTING DATA
811—— T0 PC BY USING

(1) DDC OR

(2) UsB

END

Ex.1036 / Page 10 of 19
Intel Corp. et d



Patent Application Publication Jan. 12,2006 Sheet 10 of 11

Fi1g.9

<: SET CH ON PC :)

PC TURNED ON
WHEN SETTING CH
ON DISPLAY

?

PG ACTIVATION
SIGNAL ARRIVED
FROM DISPLAY

P

US 2006/0010385 A1

902

ACTIVATE PC —— G903

APPLICATION START SIGNAL
ARRIVED FROM DISPLAY

904

START TV APPLICATION OR ANOTHER
APPLICATION AND SEND CH-SETTING
DATA TRANSFER REQUEST

—305

NO CH-SETTING

DATA ARRIVED

RECEIVE CH-SETTING DATA
TRANSFERRED FROM DISPLAY

—907

¥

OVERWRITE CH-SETTING DATA ON
CH-SETTING DATA STORAGE
AREA OF STORAGE MEDIUM (HDD)

—~308

END

Ex.1036 / Page 11 of 19
Intel Corp. et d



US 2006/0010385 A1

Patent Application Publication Jan. 12,2006 Sheet 11 of 11

TYNDIS ONAS
‘IVNOIS ONAS VINOZIHOH TVOILY3A

LUV

V1va ONILL3S-HO

V1va ONILL3S-HO

w

U =l 894

SH

F 5 w>
, 11 .

aolLbr4

D01 by
goL b4

vOoL b4

Ex.1036 / Page 12 of 19
Intel Corp. et d



US 2006/0010385 Al

ELECTRONIC DEVICE, TUNING SYSTEM AND
CHANNEL-SETTING PROGRAM

[0001] This application is a continuation application based
upon International application No. PCT/JP03/05535, filed
on Apr. 30, 2003, the contents being incorporated herein by
reference.

TECHNICAL FIELD

[0002] This invention relates to an electronic device, a
tuning system and a channel-setting program, or in particu-
lar to an electronic device, a tuning system and a channel-
setting program in which the channels of two tuners, such as
TV tuners built in two electronic devices connected to each
other, can be set by a single operating unit.

[0003] More specifically, the invention relates to an elec-
tronic device, a tuning system and a channel-setting pro-
gram, in which the channels of a display having a TV tuner
built therein and a personal computer having a TV tuner
built therein, or the channels of the TV tuners built in a TV
set and a recorder such as a video cassette recorder (here-
inafter referred to as VCR), a digital versatile disk (herein-
after referred to as DVD) or a hard disk drive connected to
the TV set can set with a single remote controller.

BACKGROUND ART

[0004] Inrecent years, more and more personal computers
carry a TV tuner, and the personal computers are used as
TVs. The reason is that the storage capacity of the hard disk
drive making up a storage medium mounted on the personal
computer has increased so remarkably that TV programs can
now be recorded in the hard disk drive of the personal
computer.

[0005] In the personal computer carrying the TV tuner, the
TV tuner is generally mounted on the main unit of the
personal computer but not on the display. The reason is that
a TV program can be recorded more easily on the hard disk
drive, in the case where the TV tuner is incorporated in the
main unit of the personal computer, than otherwise. Another
reason is that in the case where the TV tuner is mounted only
on the display, the image data is transmitted from the display
to the main unit of the personal computer at a higher circuit
cost.

[0006] To view a TV program on the personal computer
with the TV tuner mounted on the main unit thereof, both the
OS (operating system) of the personal computer and the
application software for activating the TV functions must be
started. This operation is bothersome, on the one hand, and
a considerable length of time is required from the turning on
of the power supply of the personal computer until the TV
screen actually becomes visible on the display, on the other
hand.

[0007] In view of this, a personal computer has become
available in which the TV tuner is mounted on both the main
unit of the personal computer and the display connected
thereto. This personal computer, like the ordinary TV set, is
so convenient that a TV program can be readily viewed
simply by turning on the power of the display.

[0008] In the personal computer with the TV tuner
mounted on both the main unit and the display, however, the
channel setting may be different between the TV tuner on the
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main unit of the personal computer and the TV tuner on the
display due to the difference in the setting algorithm or the
receiving sensitivity of the tuner unit. This difference in
channel setting occurs in the case where the radio wave of
the receiving station is weak or the user manually sets a free
channel to another channel as he/she desires.

[0009] In the case where the channel is differently set by
the two TV tuners on the main unit of the personal computer
and the display as described above and the channel is
changed by a single remote controller, the broadcast stations
assigned to the ten-keys of the single remote controller or the
arrangement of the broadcast stations on the remote con-
troller used to change the channels may be different. As a
result, the user changing the channels may be inconve-
nienced. Also, in the case where the same channel is being
viewed on the display screen and is recorded in the main unit
of the personal computer, a program of a different channel
may be recorded.

[0010] These problems may be encountered also in the
case where two TV tuners are mounted independently of
each other on two electronic devices connected to each other
to transmit or receive the video signal, or for example, in the
case where one or a plurality of recorders such as a VCR, a
DVD recorder or a hard disk drive are connected to a TV set.

DISCLOSURE OF THE INVENTION

[0011] Accordingly, it is an object of this invention to
provide an electronic device, a tuning system and a channel-
setting program in which, in the case where two tuners are
mounted independently of each on two electronic devices
connected to transmit or receive the video signal, the receiv-
ing channel set by the tuner of one of the electronic devices
is automatically transferred to the tuner of the other elec-
tronic device so that the same receiving channel can be set
in the two tuners.

[0012] In order to achieve this object, there is provided an
electronic device according to a first aspect of the invention
connected to an external device, comprising a tuner adapted
to be tuned to a plurality of frequencies, a recorder for
recording the channel-setting data indicating the correspon-
dence between the tuned frequency of the tuner and the
office number and a setting data write circuit for recording
the data transmitted from the external device as a channel-
setting data.

[0013] Also, in order to achieve the above-mentioned
object, there is provided an electronic device according to a
second aspect of the invention connected to an external
device, comprising a tuner adapted to be tuned to a plurality
of frequencies, channel-setting data indicating the corre-
spondence between the tuned frequency of the tuner and the
office number and a setting data read circuit for transmitting
the channel-setting data to the external device.

[0014] Further, in order to achieve the above-mentioned
object, according to this invention, there is provided a tuning
system comprising a first electronic device having a first
tuner, a second electronic device connected to the first
electronic device and having a second tuner, a first recorder
for recording the first channel-setting data indicating the
correspondence between the tuned frequency of the first
tuner of the first electronic device and the office number, a
second recorder for recording the second channel-setting
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data indicating the correspondence between the tuned fre-
quency of the second tuner of the second electronic device
and the channel number, a setting-data read circuit included
in the first electronic device to transmit the first channel-
setting data to the second electronic device, and a setting-
data write circuit included in the second electronic device
whereby the first channel-setting data transmitted from the
setting-data read circuit is recorded as the second channel-
setting data of the second recorder included in the second
electronic device.

[0015] On the other hand, in order to achieve the above-
mentioned object, there is provided a channel-setting pro-
gram according to a first aspect of this invention, for an
electronic device connected to an external device, compris-
ing a tuner adapted to be tuned to a plurality of frequencies,
a storage unit for storing the channel-setting data indicating
the correspondence between the tuned frequency of the tuner
and the office number and a controller, wherein the control-
ler is operated as a means to record the data transmitted from
the external device as the channel-setting data of the storage
unit.

[0016] Furthermore, in order to achieve the above-men-
tioned object, there is provided a channel-setting program
according to a second aspect of this invention, for an
electronic device connected to an external device, compris-
ing a tuner adapted to be tuned to a plurality of frequencies,
a storage unit for storing the channel-setting data indicating
the correspondence between the tuned frequency of the tuner
and the office number and a controller, wherein the control-
ler is operated as a means to read from the storage unit the
channel-setting data transmitted to the external device.

[0017] In the electronic device, the tuning system and the
channel-setting program according to this invention, two
tuners are mounted independently of each other on two
electronic devices connected to transmit or receive the video
signal. The receiving channel set by the tuner of one of the
electronic devices is automatically transferred to the tuner of
the other electronic device so that the same receiving
channel is set by the two tuners.

[0018] If two TV tuners are mounted independently of
each other on two electronic devices including a display and
connected to transmit or receive the video signal, in the case
where the TV channel is set by the TV tuner of one of the
electronic devices using the buttons on the remote controller
or the main unit, the same TV channel is automatically set
by the TV tuner of the other electronic device. As a result,
the same channel can be set on the two TV tuners by a simple
operation, and therefore the recording error which otherwise
might be caused by the channel difference is conveniently
prevented at the time of recording.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The above and other objects, features and advan-
tages will be described in detail below with reference to the

embodiments shown in the accompanying drawings, in
which:

[0020] FIG. 1 is a perspective view showing a configu-
ration of a personal computer constituting an electronic
device according to an embodiment of the invention;

[0021] FIG. 2 is a block circuit diagram showing the
internal configuration of the personal computer of FIG. 1;

Jan. 12, 2006

[0022] FIG. 3A is a block diagram showing an example of
the functional configuration of the electronic device accord-
ing to the invention;

[0023] FIG. 3B is a block diagram showing another
example of the functional configuration of the electronic
device according to the invention;

[0024] FIG. 4 is a flowchart showing the steps of setting
a channel on the main unit of a personal computer and
transferring the channel thus set to the display in an appli-
cation of the method of setting a TV channel in an electronic
device with a TV tuner built in both the display and the main
unit thereof according to the invention;

[0025] FIG. 5 is a flowchart showing the steps of setting
a TV channel on the display by the channel-setting method
described in FIG. 4;

[0026] FIG. 6 is a table showing the contents of the TV
channel set on the display by the channel-setting method
according to the invention;

[0027] FIG. 7 is a table showing the contents of the TV
channel set on the main unit of the personal computer by the
channel-setting method according to the invention;

[0028] FIG. 8 is a flowchart showing the steps of setting
a channel on the display of a personal computer with a TV
tuner built in both the display and the main unit thereof and
transferring the channel thus set to the main unit of the
personal computer in an application of the method of setting
a channel in an electronic device according to the invention;

[0029] FIG. 9 is a flowchart showing the steps of setting
a TV channel on the main unit of the personal computer by
the channel-setting method described in FIG. §;

[0030] FIGS. 10A to 10C show video signals of the
personal computer, of which FIG. 10A is a waveform
diagram showing the waveform of the vertical sync signal
sent to the display having the function to display the TV
image, FIG. 10B a waveform diagram showing the wave-
form of the horizontal sync signal sent to the display having
the function to display the TV image, and FIG. 10C a
waveform diagram showing the waveform of the RGB
signal which is sent to the display having the function to
display the TV image and on which the channel-setting data
is superposed during the vertical blanking period of the RGB
signal; and

[0031] FIG. 10D is a waveform diagram showing the
waveform of the video signal with the channel-setting data
superposed on the television video signal.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0032] FIG. 1 shows a configuration of a personal com-
puter 10 as an electronic device according to an embodiment
of the invention. The personal computer 10 according to this
embodiment comprises a main unit 1 of the personal com-
puter (hereinafter referred to as PC), a display 2, a keyboard
3, a mouse and a remote controller 5. The PC 1 has a power
button 7, upon depression of which the personal computer
10 is activated. The PC 1 and the display 2 according to this
embodiment both have a television tuner (hereinafter
referred to as the TV tuner) built therein. The TV tuner of the
PC 1 is adapted not to operate unless the PC 1 is turned on,
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while the TV tuner built in the display 2 is adapted to operate
simply by depressing the power button 8 and turning on the
display 2.

[0033] According to this embodiment, the display 2 is of
thin type and has a liquid crystal display panel 22. On the
front of the display 2, there are arranged a power button 8
for turning on the display 2 alone, operating buttons 27 for
setting or changing the channel and controlling the sound
volume, and a light-receiving window 28 for receiving the
infrared light signal emitted from a remote controller 5. The
keyboard 3 according to this embodiment carries an AV
(audio and visual) controller 9 on the right side of the
ordinary input key. According to this embodiment, the
operation of the CD and the DVD set on the PC 1 can be
controlled, the TV tuner can be turned on/off and the sound
volume can be controlled using the buttons arranged on the
AV controller 9 or the buttons (ten-keys) arranged on the
remote controller 5.

[0034] FIG. 2 is a block circuit diagram showing the
internal configuration of the personal computer 10 according
to an embodiment shown in FIG. 1. In this embodiment, the
PC 1 includes a TV tuner 11, chip sets 12, 13, a graphics
controller 14, a CPU 15, a memory 16, a storage medium 17,
an input port 18 for PS 2 and an input port 19 for USB. These
component parts are connected to each other by an internal
bus. The display 2, on the other hand, includes a TV tuner
21, a liquid crystal display panel 22, an IR (infrared) receiver
23, a liquid crystal display panel controller 24, a MPU 25,
an EEPROM 26, operating buttons 27, and a light-receiving
window 28 for receiving the infrared light signal. These
component parts are connected to each other through an
internal bus.

[0035] In the PC 1 according to this embodiment, the
video signal input from the antenna 6 to the TV tuner 11 is
recorded in the storage unit 17 or sent to the display 2
through the graphics controller 14 under the control of the
CPU 15 and the chip sets 12, 13. The storage medium 17 that
can be used in this case is a hard disk drive (HDD), a DVD
or a floppy disk (FDD).

[0036] In setting the channel received by the TV tuner 11
of the PC 1, the keyboard 3 or the mouse 4 connected to the
PS 2 input port 18 or the USB input port 19 or the remote
controller 5§ described later can be used. The channel-setting
data of the TV tuner 11 is stored in the memory 16 or the
storage medium 17.

[0037] In the display 2, on the other hand, the RGB signal
input from the graphics controller 14 of the PC 1 is displayed
on the liquid crystal display panel 22 based on the horizontal
sync signal Hs and the vertical sync signal Vs normally
under the control of the liquid crystal display panel control-
ler 24. The RGB signal from the PC 1 is the video signal
received by the TV tuner of the PC 1 or the video signal
reproduced by the storage medium 17. In the case where the
display 2 has the TV tuner 21 as in this embodiment, the
liquid crystal display panel controller 24 causes the video
signal input from the antenna 6 to the TV tuner 21 to be sent
to and displayed on the liquid crystal display panel 22 while
the display 2 is in TV mode.

[0038] When the display 2 is set to be in the TV mode, it
indicates the mode in which a TV program is displayed on
the display 2 regardless of whether the PC 1 is on or off. The
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TV mode is set by depression of the operating buttons 27 or
the TV mode button of the remote controller 5. The infrared
light signal emitted from the remote controller § is input to
the light-receiving window 28 of the display 2 and received
by the IR receiver 23.

[0039] According to this embodiment, the output of the IR
receiver 23 of the display 2 is input to the input port 19 for
USB of the PC 1 through the USB cable 29. Thus, the TV
channel can be set or changed on the PC 1 using the remote
controller 5.

[0040] In setting the channel received by the TV tuner 21
of the display 2, on the other hand, a predetermined set of the
operating buttons 27 on the display 2 are depressed, or the
ten-keys are depressed after depressing the channel-setting
button of the remote controller 5. According to this embodi-
ment, the channel received by the TV tuner 21 of the display
2 can be set by the USB signal or the DDC (display data
channel) signal superposed during the vertical blanking
period of the video signal input to the liquid crystal panel
controller 24 from the PC 1 or input to the MPU 25 from the
PC 1. The channel-setting data of the TV tuner is then stored
in the EEPROM 26.

[0041] The video signal output from the PC 1 includes the
RGB signal constituting the data of each color, the vertical
sync signal Vs and the horizontal sync signal Hs described
above. Also, the DDC signal is the interface signal for
communication with the display 2 to indicate the character-
istics of the display 2.

[0042] The functional configuration of the electronic
device required for transferring the channel setting of the TV
tuner executed on the PC 1 of FIG. 2 to the display 2 as a
channel setting of the display 2 is explained with reference
to FIG. 3A. In FIG. 3A, the first electronic device 1
corresponds to the PC 1 in FIG. 2, and the second electronic
device 2 to the display 2 in FIG. 2.

[0043] The first electronic device 1 includes a first TV
tuner 11, a first storage medium (such as a memory) 16 and
a first controller 30 connected to a recorder (such as a HDD)
17. The first controller 30 can be arranged in the CPU 15 or
the chip set 12 or 13. The first controller 30 includes therein
a channel-setting detection circuit 31, a channel-setting data
read circuit 32 and a channel-setting data transfer circuit 33.
The channel-setting detection circuit 31 detects whether the
channel is set or not in the first electronic device 1, and upon
detection of the channel setting, informs the channel-setting
data read circuit 32. Then, the channel-setting data read
circuit 32 reads the channel-setting data from the recorder 17
(in the case where the PC 1 is a microcomputer) or the first
storage medium 16 (in the case where the PC 1 is a television
set or VCR) and inputs the data thus read to the channel-
setting data transfer circuit 33. The channel-setting data
transfer circuit 33 transfers the input channel-setting data to
the second electronic device 2.

[0044] The second electronic device 2 includes a second
TV tuner 21, a second storage medium (such as an
EEPROM) 26, and a second controller 40 connected to the
display panel 22. The second controller 40 can be arranged
in the MPU 25. The second controller 40 has arranged
therein a channel-setting data write circuit 41. The channel-
setting data write circuit 41 stores the channel-setting data,
if transferred from the first electronic device 1, in the second
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storage medium 26. In the case where the channel-setting
data is already written in the second storage medium 26, the
channel-setting data transferred to the channel-setting data
write circuit 41 is overwritten on the channel-setting data in
storage.

[0045] As described above, with the electronic device
according to this invention, the channel-setting data set in
the first electronic device (PC) and stored in the recorder 17
(in the case where the PC 1 is a microcomputer) or the first
storage medium 16 (in the case where the PC 1 is a television
set or a VCR) is transferred to the second electronic device
(display) 2 through a video signal, a DDC signal or a USB
signal, and stored in the second storage medium (EEPROM)
26. Subsequently, therefore, the channel-setting data for the
fist and second TV tuners 11 and 21 of the first electronic
device 1 and the second electronic device 2 remain the same.

[0046] In FIG. 3A, the first electronic device 1 is
explained as a component part corresponding to the PC 1
shown in FIG. 2 and the second electronic device 2 as a
component part corresponding to the display 2 shown in
FIG. 2. On the contrary, as shown in FIG. 3B, the first
electronic device may be the display 2, and the second
electronic device the PC 1. In this case, the first electronic
device 2 includes the first TV tuner 21, the first storage
medium (such as an EEPROM) 26 and the first controller 30
connected to the display panel 22. The channel-setting
operation of the first TV tuner 21 is performed on the display
2, and the channel-setting data is transferred to the second
electronic device (PC) 1 through the DDC signal or the USB
cable 29.

[0047] The second electronic device 1 includes the second
TV tuner 11, the second storage medium (such as a memory)
16 and the second controller 40 connected to the recorder
(such as a HDD) 17. The second controller 40 has arranged
therein the channel-setting data write circuit 41. The chan-
nel-setting data write circuit 41 stores the channel-setting
data transferred from the first electronic device 2 in the
recorder 17 (in the case where the PC 1 is a microcomputer)
or the second storage medium 16 (in the case where the PC
1 is a television set or a VCR). In the case where the
channel-setting data is already written in the recorder 17 or
the second storage medium 16, the channel-setting data
transferred to the channel-setting data write circuit 41 is
overwritten on the channel-setting data already in store.
Subsequently, therefore, the same channel-setting data is
stored in the first electronic device (display) 2 and the
second electronic device (PC) 1.

[0048] Further, the first electronic device 1 may be a VCR
and the second electronic device a TV set. In this case, the
VCR and the TV set can transmit and receive the RGB signal
to and from each other. By superposing the TV channel-
setting data set by one of the VCR and the TV set during the
vertical blanking period of the video signal, therefore, the
TV channel-setting data can be transferred between the VCR
and the TV set.

[0049] FIGS. 10A to 10C show the video signal for the
personal computer. FIG. 10A is a waveform diagram show-
ing the waveform of the vertical sync signal sent to the
display having the function to display the TV picture, FIG.
10B a waveform diagram showing the waveform of the
horizontal sync signal sent to the display having the function
to display the TV picture, and FIG. 10C a waveform
diagram showing the waveform of the RGB signal which is
sent to the display having the function to display the TV
picture and on which the channel-setting data is superposed
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during the vertical blanking period of the RGB signal. In the
case where the channel-setting data is superposed on the
video signal of the TV set, on the other hand, the waveform
of the video signal is as shown in the waveform diagram of
FIG. 10D.

[0050] FIG. 4 is a flowchart showing the steps of setting
the channel on the PC 1 and transferring the channel thus set
to the display 2 in an application to the personal computer
10 having a TV tuner built in both the display 2 and the PC
1 as explained in FIG. 1.

[0051] At step 401, first, the TV application installed in the
PC 1 is activated. Upon activation of the TV application, the
PC 1 can enter the channel-setting mode. At the next step
402, it is determined whether the PC 1 is in channel-setting
mode or not (the channel is described as CH in the drawing).
In the case where the PC 1 is not in channel-setting mode,
this routine is terminated, while in the case where the PC 1
is in channel-setting mode, the process proceeds to step 403.

[0052] At step 403 to which the process proceeds upon
determination that the PC 1 is in channel-setting mode, the
channel is set by this TV application. The channel is set
automatically set by the hardware (the channel is automati-
cally searched for and set, or the area number is input and
the TV channel unique to the particular area is automatically
set), or manually by the user in a free channel as desired.
This TV channel-setting method by the TV application is
well known and includes various methods which are not
described in further detail.

[0053] Upon complete channel setting at step 403, the
channel-setting data is stored in the storage medium such as
the hard disk drive 17 shown in FIG. 2 at step 404. At the
next step 405, the TV application or another application
reads the channel-setting data from the storage medium.

[0054] At the next step 406, the channel-setting data read
is transferred to the display 2 by any one of the first to third
methods described below and the routine is terminated. In
the first method, the channel-setting data is superposed
during the vertical blanking period of the video signal. In the
second method, the channel-setting data is contained in the
DDC signal explained with reference to FIG. 2. In the third
method, the channel-setting data is sent using the USB cable
also explained with reference to FIG. 2. Any of these
methods can be determined in accordance with the configu-
ration of the device for transmitting and receiving the
channel-setting data.

[0055] FIG. 5 is a flowchart showing the steps of setting
the channel on the display 2 according to the TV channel-
setting method explained with reference to FIG. 4. The
display 2 monitors whether a request to receive the channel-
setting data has arrived or not from the PC 1 at step 501. In
the absence of a request to receive the channel-setting data,
the routine is ended, while, with the arrival of the request to
receive the channel-setting data, the process proceeds to step
502.

[0056] At step 502, the channel-setting data transferred
from the PC 1 is received, and at the next step 503, the
received channel-setting data is stored in the storage
medium such as the EEPROM 26 shown in FIG. 2. In the
case where the channel-setting data already exists in the
channel-setting data storage area in the EEPROM 26, the
channel-setting data newly received at step 502 is overwrit-
ten on the existing channel-setting data. As a result, the
channel-setting data stored in the EEPROM 26 of the
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display 2 comes to be identical with the channel-setting data
stored in the memory 16 of the PC 1.

[0057] Assume, for example, that the set channel table
shown in FIG. 6 is stored in the channel-setting data storage
area of the EEPROM 26 of the display 2. In the case where
the set channel table shown in FIG. 7 is transferred from the
PC 1, the contents of the set channel table shown in FIG. 6
are replaced with the contents of the set channel table shown
in FIG. 7.

[0058] The embodiment described above deals with the
channel-setting steps in the case where the channel set in PC
1 is transferred to the display 2. Next, the channel-setting
steps for transferring the channel set by the display 2 to the
PC 1 are explained.

[0059] FIG. 8 is a flowchart showing the steps of setting
the channel on the display 2 and transferring the channel
thus set to the PC 1 in an application, of the TV channel-
setting method according to the invention, to the personal
computer 10 having a TV tuner built in both the display 2
and the PC 1.

[0060] First, at step 801, it is determined whether the
display 2 is in TV mode or not. This TV mode can be
selected by the operating buttons 27, the AV controller 9 or
the remote controller 5 shown in FIG. 1. In the case where
the display 2 is not in TV mode, the routine is ended. In the
case where the display 2 is in TV mode at step 801, on the
other hand, the process proceeds to step 802, where the OSD
(on-screen display) menu of the OSD is started. This OSD
menu contains a menu that can be opened on the screen of
the display 2, and the channel-setting menu is one.

[0061] Once the OSD menu is started at step 802, it is
determined at step 803 whether the display 2 is in channel-
setting mode or not (the channel is referred to as CH). In the
case where the display 2 is not in channel-setting mode, the
routine is ended, while in the case where the display 2 is in
channel-setting mode, the process proceeds to step 804.

[0062] At step 804 after determination that the display 2 is
in channel-setting mode, the channel-setting menu in the
OSD menu is accessed and the channel is set. The channel
is set automatically set by the hardware (the receiving
channel is automatically searched and set, or the area
number is input and the TV channel unique to the particular
area is automatically set), or manually by the user in a free
channel as desired. This TV channel-setting method by the
OSD menu is well known and includes various methods
which are not described in further detail.

[0063] Upon complete channel-setting operation at step
804, the channel-setting data is stored in the storage medium
such as the EEPROM 26 shown in FIG. 2 at step 805. At the
next step 806, it is determined whether the PC 1 is in
operation or not. In the case where the PC 1 is in operation,
the process proceeds directly to step 808, while in the case
where the PC 1 is not in operation, the process proceeds to
step 807, and after activating the PC 1 by sending the
activation signal to the PC 1, proceeds to step 808.

[0064] At step 808, the activation signal for the TV
application or another application is sent to the PC 1 in
operation thereby to activate the TV application or another
application installed in the PC 1. At the next step 809, a
signal requesting the channel-setting data from the PC 1 is
awaited. Upon confirmation that the channel-setting data
request signal has arrived from the PC 1, the process
proceeds to step 810, and the channel-setting data read
circuit 32 reads the channel-setting data from the storage
medium (EEPROM).
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[0065] At the next step 811, the channel-setting data that
has been read is transferred to the PC 1 by the first or second
method described below and the routine is ended. In the first
method, the channel-setting data is contained in the DDC
signal explained in FIG. 2. In the second method, the
channel-setting data is sent using the USB cable. Any of
these methods can be determined in accordance with the
configuration of the device for transmitting and receiving the
channel-setting data.

[0066] FIG. 9 is a flowchart showing the steps of setting
the channel in the PC 1 by the TV channel-setting method
described in FIG. 8. At step 901, it is determined whether
the PC 1 is turned on when the display 2 sets the channel.
In the case where the PC 1 is turned on, the process proceeds
to step 904, while in the case where the PC 1 is not turned
on, step 902 waits for the arrival of the activation signal for
PC 1 from the display 2. With the arrival of the activation
signal for the PC 1 from the display 2, the PC 1 is activated
at step 903 and the process proceeds to step 904.

[0067] Step 904 waits for the arrival of the activation
signal for the application from the display 2. In the case
where the activation signal for the TV application or another
application is sent to the PC 1 in operation at step 808
included in the channel-setting steps of the display 2
described above, the process proceeds from step 904 to step
905. At step 905, the PC 1 activates the TV application or
another application installed. Upon activation of the TV
application or another application, a request to transfer the
channel-setting data is sent to the display 2. After that, step
906 waits for the transfer of the channel-setting data from
the display 2.

[0068] In response to the channel-setting data transfer
request from the PC 1 to the display 2, the display 2 reads
the channel-setting data from the storage medium at step 810
included in the channel-setting steps for the display 2
described above, and transfers the channel-setting data to the
PC 1 at step 811. Once the channel-setting data begins to be
transferred from the display 2 to the PC 1, the process
proceeds from step 906 to step 907.

[0069] At step 907, the channel-setting data transferred
from the display 2 is received and, at the next step 908, the
received channel-setting data is stored in the storage
medium 17 such as the HDD 17 shown in FIG. 2. In the case
where the channel-setting data already exists in the channel-
setting data recording area in the HDD 17, the channel-
setting data newly received at step 907 is overwritten on the
existing channel-setting data. As a result, the channel-setting
data stored in the EEPROM 26 of the display 2 comes to
coincide with the channel-setting data stored in the storage
medium 17, i.e. the HDD 17. Thus, the PC 1 and the display
2 can share the same channel-setting data, and therefore the
same operation on the ten-keys of the remote controller § is
also made possible.

INDUSTRIAL APPLICABILITY

[0070] With the electronic device, the tuning system and
the channel-setting program according to this invention, in
the case where two TV tuners are mounted independently of
each other on two electronic devices connected to transmit
or receive a video signal, the TV channel set by the TV tuner
of one of the two electronic devices can be automatically
transferred to the TV tuner of the other electronic device.
Thus, the same channel-setting is made possible on the two
TV tuners, and therefore the TV channel-setting operation is
facilitated. At the same time, even in the case where the
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channel is changed by a single remote controller, the two
electronic devices always receive the same TV channel, and
therefore the user is not inconvenienced. As a result, a
recording error is prevented in which a program of an
undesired channel, different from the channel set on the
main unit of the personal computer, is recorded.

1. An electronic device connected to an external device,
comprising:

a tuner adapted to be tuned to a plurality of frequencies;

a recording unit recording the channel-setting data indi-
cating the correspondence between the tuning fre-
quency of the tuner and the office number; and

a setting data write circuit recording the data transmitted
from the external device as the channel-setting data.
2. An electronic device according to claim 1, further
comprising:

an infrared light-receiving unit,

wherein the tuned frequency of the tuner is changed by the
infrared light signal emitted from the operating unit
having the ten-keys.
3. An electronic device according to claim 1, further
comprising:

a button-type input unit,

wherein the tuned frequency of the tuner is changed by
operating the button-type input unit.
4. An electronic device according to claim 1, further
comprising:

a keyboard,

wherein the tuned frequency of the tuner is changed by
operating the keyboard.
5. An electronic device according to claim 1, further
comprising:

a mouse,

wherein the tuned frequency of the tuner is changed by
operating the mouse.
6. An electronic device according to claim 1, comprising:
a display unit.
7. An electronic device according to claim 1,

wherein the electronic device is an information processing
system.
8. An electronic device according to claim 6,

wherein the electronic device receives the video signal
from the external device, and

the signal superposed during the vertical blanking period
of the video signal is received as data transmitted from
the external device.

9. An electronic device according to claim 6,

wherein the external device is an information processing
system proper, and the electronic device is a display
unit.

10. An electronic device according to claim 6,

wherein the external device is a recorder, and the elec-
tronic device is a television set.
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11. An electronic device according to claim 6,

wherein the electronic device receives the video signal
from the external device, and the signal transmitted
through a communication path including the DDC
interface and/or the USB interface connecting the
external device and the electronic device is received as
a data transmitted from the external device.

12. An electronic device according to claim 1,

wherein in the case where the channel-setting data is
recorded by the setting data write circuit while the
channel-setting data is already recorded in the record-
ing unit, the new channel-setting data is overwritten on
the setting data already recorded.

13. An electronic device comprising:

a tuner adapted to be tuned to a plurality of frequencies;

a storage unit recording the channel-setting data indicat-
ing the correspondence between the tuned frequency of
the tuner and the office number; and

a setting data read circuit transmitting the channel-setting
data to the external device.
14. An electronic device according to claim 13, further
comprising:

an infrared light-receiving unit,

wherein the tuned frequency of the tuner is changed by the
infrared light signal emitted from the operating unit
having ten keys.
15. An electronic device according to claim 13, further
comprising:

a button-type input unit,

wherein the tuned frequency of the tuner is changed by
operating the button-type input unit.
16. An electronic device according to claim 13, further
comprising:

a keyboard,

wherein the tuned frequency of the tuner is changed by
operating the keyboard.
17. An electronic device according to claim 13, further
comprising:

a mouse,

wherein the tuned frequency of the tuner is changed by
operating the mouse.
18. An electronic device according to claim 13, compris-
ing: a display unit.
19. An electronic device according to claim 13,

wherein the electronic device is an information processing
system.
20. An electronic device according to claim 18,

wherein the electronic device receives the video signal
from the external device, and

the signal superposed during the vertical blanking period
of the video signal is received as the channel-setting
data transmitted from the external device.

21. An electronic device according to claim 18,

wherein the external device is an information processing
system proper, and

the electronic device is a display unit.
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22. An electronic device according to claim 18,
wherein the external device is a recorder, and

the electronic device is a television set.
23. An electronic device according to claim 18,

wherein the electronic device transmits the video signal
from the external device, and

the signal transmitted through a communication path
including the DDC interface, the USB interface or both
the DDC interface and the USB interface connecting
the external device and the electronic device is received
as the channel-setting data transmitted from the exter-
nal device.

24. An electronic device according to claim 13,

wherein in the case where the channel-setting data is
recorded by the setting data write circuit while the
channel-setting data is already recorded in the elec-
tronic device, the new channel-setting data is overwrit-
ten on the setting data already recorded.

25. A tuning system comprising:

a first electronic device having a first tuner;

a second electronic device connected to the first electronic
device and having a second tuner;

a first recorder recording the first channel-setting data
indicating the correspondence between the tuned fre-
quency of the first tuner of the first electronic device
and the office number;

a second recorder recording the second channel-setting
data indicating the correspondence between the tuned
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frequency of the second tuner and the second electronic
device and the office number;

a setting data read circuit included in the first electronic
device to transmit the first channel-setting data to the
second electronic device; and

a setting data write circuit included in the second elec-
tronic device, whereby the first channel-setting data
transmitted from the setting data read circuit is
recorded as the second channel-setting data of the
second recorder included in the second electronic
device.

26. A channel-setting program for an electronic device
connected to an external device and characterized by includ-
ing a tuner adapted to be tuned to a plurality of frequencies,
a channel-setting data storage unit indicating the correspon-
dence between the tuned frequency of the tuner and the
office number and a controller,

wherein the controller is operated as a means whereby the
data transmitted from the external device is recorded as
the channel-setting data of the storage unit.

27. A channel setting program for an electronic device
connected to an external device and characterized by includ-
ing a tuner adapted to be tuned to a plurality of frequencies,
a channel-setting data storage unit indicating the correspon-
dence between the office number and the tuned frequency of
the tuner and a controller,

wherein the controller is operated as a means whereby the
channel-setting data transmitted to the external device
is read from the storage unit.

#* #* #* #* #*
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