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(54) SOFTWARE UPDATING SYSTEM, ELECTRONIC DEVICES, AND SOFTWARE UPDATING 
METHOD

(57) Updating of software is made to be quick and
easy, even for electronic devices that do not have a
broadcasting-receiving function or a network-connecting
function, in a system in which multiple electronic devices
are connected via a communication interface such as
HDMI. A software updating system has a recorder (1)
and an AV amplifier (2) connected via an HDMI. The re-

corder (1) is provided with a tuner (11) that obtains update
data for updating the software of the AV amplifier (2), and
an HDMI transmission unit (19) that transmits the ob-
tained update data to the AV amplifier (2), via an audio
transmission line of the HDMI standard. The AV amplifier
(2) is provided with a controller (21) that updates the soft-
ware of the AV amplifier (2) with the update data trans-
mitted from the recorder (1).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a software up-
dating system for updating software of an electronic de-
vice including a communication interface such as HDMI
(High Definition multimedia Interface), an electronic de-
vice making up the system, and a software updating
method.

BACKGROUND ART

[0002] Update data for updating software such as
firmware of an electronic device (hereinafter, referred to
as the update data) can normally be downloaded and
acquired from a communication network or a broadcast
network. For example, if an internet connection function
is equipped as in the case of PC (personal computer),
update data can be downloaded from a web site on the
internet to automatically or manually update the software.
In the case of a television apparatus, broadcast wave
including update data can be received to update the soft-
ware of the television apparatus. Some of the recent tel-
evision apparatuses have both a broadcast reception
function and an internet connection function and can up-
date software without placing a burden on users.
[0003] With regard to a conventional technique related
to software update in electronic devices, for example,
Patent Document 1 describes a broadcast wave down-
load system that updates software of household electrical
appliances under the control of a broadcast receiver, for
example, devices such as a hard disc recorder and a
refrigerator. In this technique, the broadcast receiver re-
ceives broadcast wave data and judges whether the
broadcast wave data includes device data (data for up-
dating software of a device) related to possessed devices
under the control of the broadcast receiver and, if the
apparatus data is included, the device data is transmitted
via an HDMI cable to a corresponding possessed device
to update the software of the device such as a refriger-
ator.
[0004] Patent Document 2 describes an information
update system capable of easily upgrading control pro-
grams of displaying apparatuses using commands de-
fined by a standard of an interactive cable. A reproducing
apparatus making up this system reads an update file
from an optical disk, creates vendor commands indicative
of the contents of the update file based on the standard
of HDMI, and transmits the created vendor commands
from an HDMI port to a television. The television up-
grades firmware of the television by the vendor com-
mands.
[0005] The techniques of Patent Documents 1 and 2
enable transmission of update data from one HDMI-con-
nected device to the other device to update software in
the other device based on this update data. Therefore,
even if the other device has neither a broadcast reception

function nor an internet connection function, the software
can easily be updated.

PRIOR ART DOCUMENT

PATENT DOCUMENT

[0006]

Patent Document 1: Japanese Laid-Open Patent
Publication No. 2008-236031
Patent Document 2: Japanese Laid-Open Patent
Publication No. 2008-165698

SUMMARY OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0007] However, the following problem occurs if a bi-
directional CEC (Consumer Electronics Control) line in
the HDMI standard is used for transmission of update
data.
[0008] Assuming that a data volume of software of an
electronic device to be updated is about 1 MB, since the
CEC line has a slow physical transmission rate of about
300 bps, the time required for the data transmission is
8,000,000 (bit)/300 (bps)=26,667 (seconds)≈7 hours and
30 minutes. Actual data transmission needs handshake
(flow control) and it is thought that the actual data trans-
mission time is about twice as long as the time described
above.
[0009] If it is attempted to update software of an elec-
tronic device without a broadcast reception function, a
network connection function, etc., the data transmission
is desirably completed within ten minutes at the most in
consideration of practicality; however, if the CEC line is
used for data transmission, the time such as described
above is required, which is not practical. Although update
can be implemented by a recording medium that records
update data, this method requires users to acquire the
recording medium from a manufacturer for each update
and to manually perform software update operation,
problematically increasing a burden of users.
[0010] The present invention was conceived in view of
the situations and it is therefore an object of the present
invention to enable rapid and easy update of software
even in an electronic device without a broadcast recep-
tion function, a network connection function, etc., in a
system having a plurality of electronic devices connected
through a communication interface such as HDMI.

MEANS FOR SOLVING THE PROBLEM

[0011] To solve the problems, a first technical means
of the present invention is a software updating system
having a first electronic device and a second electronic
device directly or indirectly connected via a communica-
tion interface, wherein the first electronic device includes
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an update data acquiring means that acquires update
data for updating software of the second electronic de-
vice and an update data transmitting means that trans-
mits the acquired update data through an audio trans-
mission line of the communication interface to the second
electronic device, and the second electronic device in-
cludes a software updating means that updates the soft-
ware of the second electronic device with the update data
transmitted from the first electronic device.
[0012]  A second technical means of the present in-
vention is the software updating system as defined in the
first technical means, wherein the first electronic device
includes an identification information storage means that
stores identification information and software version in-
formation of the second electronic device, and if the up-
date data includes identification information and software
version information of the second electronic device and
the software version information is newer than version
information stored in the identification information stor-
age means, the update data transmitting means trans-
mits the update data through the audio transmission line
to the second electronic device.
[0013] A third technical means of the present invention
is the software updating system as defined in the first
technical means, wherein the communication interface
connects the first electronic device and the second elec-
tronic device and connects the second electronic device
and a displaying device.
[0014] A fourth technical means of the present inven-
tion is the software updating system as defined in the
third technical means, wherein the first electronic device
includes an identification information storage means that
stores identification information and software version in-
formation of the second electronic device, if the update
data includes identification information and software ver-
sion information of the second electronic device and the
software version information is newer than version infor-
mation stored in the identification information storage
means, the first electronic device transmits a selection
screen signal for allowing a user to select whether the
software of the second electronic device is updated
through a video transmission line of the communication
interface to the displaying device, and if the user selects
and instructs update of the software on a selection screen
displayed on the displaying device, the update data trans-
mitting means transmits the update data through the au-
dio transmission line to the second electronic device.
[0015] A fifth technical means of the present invention
is the software updating system as defined in the first
technical means, wherein the communication interface
connects the first electronic device and a displaying de-
vice and connects the displaying device and the second
electronic device.
[0016] A sixth technical means of the present invention
is the software updating system as defined in the fifth
technical means, wherein the first electronic device in-
cludes an identification information storage means that
stores identification information and software version in-

formation of the second electronic device, if the update
data includes identification information and software ver-
sion information of the second electronic device and the
software version information is newer than version infor-
mation stored in the identification information storage
means, the first electronic device transmits a selection
screen signal for allowing a user to select whether the
software of the second electronic device is updated
through a video transmission line of the communication
interface to the displaying device, and if the user selects
and instructs update of the software on a selection screen
displayed on the displaying device and the first electronic
device transmits the update data to the second electronic
device, the displaying device and the second electronic
device switch a transmission direction of the audio trans-
mission line to a direction of transmission of the update
data from the displaying device to the second electronic
device.
[0017] A seventh technical means of the present in-
vention is the software updating system as defined in the
sixth technical means, wherein the update data transmit-
ting means transmits to the displaying device and the
second electronic device a command for notification of
transmission of the update data before transmitting the
update data through the audio transmission line to the
second electronic device, and the displaying device and
the second electronic device switch a transmission di-
rection of the audio transmission line in response to re-
ception of the command.
[0018] An eighth technical means of the present inven-
tion is the software updating system as defined in any
one of the second or fourth or sixth technical means,
wherein the first electronic device transmits a predeter-
mined command to the second electronic device to re-
ceive and store the identification information and the soft-
ware version information of the second electronic device
from the second electronic device in the identification in-
formation storage means.
[0019] A ninth technical means of the present invention
is the software updating system as defined in any one of
the first to eighth technical means, wherein the update
data transmitting means transmits to the second elec-
tronic device a command for notification of transmission
of the update data before transmitting the update data
through the audio transmission line to the second elec-
tronic device.
[0020] A tenth technical means of the present invention
is the software updating system as defined in the ninth
technical means, wherein the second electronic device
includes an audio output means that outputs an audio
signal transmitted from the first electronic device to an
internal speaker or an external speaker, and mutes audio
output by the audio output means from the time of recep-
tion of the command until a transmission process of the
update data is completed.
[0021] An eleventh technical means of the present in-
vention is the software updating system as defined in any
one of the first to tenth technical means, wherein the up-
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date data has update data of the first electronic device
combined with update data of one or more second elec-
tronic devices connectable to the first electronic device.
[0022] A twelfth technical means of the present inven-
tion is the software updating system as defined in any
one of the first to eleventh technical means, wherein the
first electronic device includes an update data storage
means that stores update data acquired by the update
data acquiring means and deletes the update data in the
update data storage means after the update data trans-
mitting means completes transmission of the update data
to the second electronic device.
[0023] A thirteenth technical means of the present in-
vention is the software updating system as defined in any
one of the first to twelfth technical means, wherein the
second electronic device includes an update data mem-
ory means that stores update data transmitted from the
first electronic device and deletes the update data in the
update data memory means after the software update
means completes software update.
[0024] A fourteenth technical means of the present in-
vention is the software updating system as defined in any
one of the first to thirteenth technical means, wherein the
update data transmitting means transmits the update da-
ta with dummy data added to the head.
[0025] A fifteenth technical means of the present in-
vention is the software updating system as defined in the
fourteenth technical means, wherein a data form of the
dummy data is different from a data form of the update
data.
[0026] A sixteenth technical means of the present in-
vention is the software updating system as defined in the
fourteenth technical means, wherein fixed data including
identification information of the second electronic device
is added to a header of the update data.
[0027] A seventeenth technical means of the present
invention is the software updating system as defined in
the sixteenth technical means, wherein the second elec-
tronic device includes a header detecting means that de-
tects a header of update data from transmission data
including dummy data and update data transmitted from
the first electronic device and an update data extracting
means that extracts update data of the second electronic
device based on fixed data of the detected header and
wherein the extracted update data is stored in an update
data memory means included in the second electronic
device.
[0028] An eighteenth technical means of the present
invention is the software updating system as defined in
the sixteenth technical means, wherein the second elec-
tronic device includes a buffer memory that temporarily
stores transmission data including dummy data and up-
date data transmitted from the first electronic device, a
header detecting means that detects a header of the up-
date data from the transmission data stored in the buffer
memory, and an update data extracting means that ex-
tracts update data of the second electronic device based
on fixed data of the detected header, and the extracted

update data is stored in an update data memory means
included in the second electronic device.
[0029] A nineteenth technical means of the present in-
vention is the software updating system as defined in any
one of the first to eighteenth technical means, wherein
the update data acquiring means is a receiving means
that receives broadcast wave including update data.
[0030] A twentieth technical means of the present in-
vention is the software updating system as defined in the
first to eighteenth technical means, wherein the update
data acquiring means is a network connecting means
that connects via a network to a server apparatus storing
update data to download the update data from the server
apparatus.
[0031] A twenty-first technical means of the present
invention is the software updating system as defined in
any one of the first to twentieth technical means, wherein
the communication interface is HDMI, the first electronic
device is a source device, and the second electronic de-
vice is a repeater device.
[0032] A twenty-second technical means of the
present invention is the software updating system as de-
fined in any one of the first to twentieth technical means,
wherein the communication interface is IEEE1394.
[0033] A twenty-third technical means of the present
invention is an electronic device making up the software
updating system as defined in any one of the first to twen-
ty-second technical means, comprising: an update data
acquiring means that acquires update data for updating
software of another electronic device; and an update data
transmitting means that transmits the acquired update
data through an audio transmission line of the commu-
nication interface to the another electronic device.
[0034] A twenty-fourth technical means of the present
invention is a software updating method by a software
updating system having a first electronic device and a
second electronic device directly or indirectly connected
via a communication interface, wherein the first electronic
device includes the steps of acquiring update data for
updating software of the second electronic device and
transmitting the acquired update data through an audio
transmission line of the communication interface to the
second electronic device, and the second electronic de-
vice includes the step of updating the software of the
second electronic device with the update data transmit-
ted from the first electronic device.

EFFECT OF THE INVENTION

[0035] According to the present invention, in a system
having a plurality of electronic devices connected through
a communication interface such as HDMI, software can
rapidly and easily be updated even in an electronic device
without a broadcast reception function, a network con-
nection function, etc., by using an audio transmission line
of the communication interface to transmit update data.
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BRIEF DESCRIPTION OF DRAWINGS

[0036]

[Fig. 1] Fig. 1 is a diagram of an example of a software
updating system according to a first embodiment of
the present invention.
[Fig. 2] Fig. 2 is a block diagram of an exemplary
configuration of a recorder and an AV amplifier de-
picted in Fig. 1.
[Fig. 3] Fig. 3 is a diagram for explaining an example
of a method for acquiring update data of the AV am-
plifier by the recorder.
[Fig. 4] Fig. 4 is a diagram for explaining another
example of a method for acquiring update data of
the AV amplifier by the recorder.
[Fig. 5] Fig. 5 is a flowchart for explaining an opera-
tion example of the recorder in the software updating
system depicted in Fig. 1.
[Fig. 6] Fig. 6 is a flowchart for explaining an opera-
tion example of the AV amplifier in the software up-
dating system depicted in Fig. 1.
[Fig. 7] Fig. 7 is a diagram for explaining an example
of a command flow by the software updating system
depicted in Fig. 1.
[Fig. 8] Fig. 8 is a diagram of an example of update
data to which dummy data is added.
[Fig. 9] Fig. 9 is a diagram of an example of a format
of update data transmitted from the recorder to the
AV amplifier.
[Fig. 10] Fig. 10 is a block diagram of a specific ex-
emplary configuration for extracting update data in
the AV amplifier.
[Fig. 11] Fig. 11 is a block diagram of another specific
exemplary configuration for extracting update data
in the AV amplifier.
[Fig. 12] Fig. 12 is a diagram of an example of a
software updating system according to a second em-
bodiment of the present invention.
[Fig. 13] Fig. 13 is a block diagram of an exemplary
configuration of a recorder, an AV amplifier, and a
TV depicted in Fig. 12.
[Fig. 14] Fig. 14 is a flowchart for explaining an op-
eration example of the recorder in the software up-
dating system depicted in Fig. 12.
[Fig. 15] Fig. 15 is a flowchart for explaining an op-
eration example of the TV in the software updating
system depicted in Fig. 12.
[Fig. 16] Fig. 16 is a flowchart for explaining an op-
eration example of the AV amplifier in the software
updating system depicted in Fig. 12.
[Fig. 17] Fig. 17 is a diagram for explaining an ex-
ample of a command flow by the software updating
system depicted in Fig. 12.

MODES FOR CARRYING OUT THE INVENTION

[0037] Preferred embodiments of a software updating

system, an electronic device, and a software updating
method of the present invention will now be described
with reference to the accompanying drawings. The same
constituent elements are denoted by the same reference
numerals in the figures and will not repeatedly be de-
scribed. Although HDMI is exemplarily illustrated as a
communication interface in the description, the present
invention is generally applicable to communication inter-
faces having an audio transmission line such as IEEE
1394.

(First Embodiment)

[0038] Fig. 1 is a diagram of an example of a software
updating system according to a first embodiment of the
present invention and, in Fig. 1, reference numerals 1,
2, 3, and 4 denote a recorder, an AV amplifier, a TV (tel-
evision), and an HDMI cable, respectively. The recorder
1 corresponds to a first electronic device and is referred
to as a source device in the HDMI standard. The AV
amplifier 2 corresponds to a second electronic device
and is referred to as a repeater device in the HDMI stand-
ard. The TV 3 corresponds to a displaying device and is
referred to as a sink device in the HDMI standard. This
embodiment will be described based on a system con-
figuration with the recorder 1 and the AV amplifier 2 di-
rectly HDMI-connected to each other and the TV 3 HDMI-
connected to the AV amplifier 2. In other words, the re-
corder 1 and the AV amplifier 2 as well as the AV amplifier
2 and the TV 3 are connected to each other through the
HDMI cable 4.
[0039] The HDMI cable 4 includes a TMDS (Transition
Minimized Differential Signaling) line (digital signal line)
for transmitting video/audio signals, which are digital sig-
nals, in a differential mode, and a CEC line that is a bi-
directional bus transmitting a control signal (CEC mes-
sage) common to devices. The HDMI cable 4 additionally
includes a DDC (Display Data Channel) line utilized for
transmission of EDID (Extended Display Identification
Data), HDCP (High-bandwidth Digital Content Protection
system) authentication, etc.
[0040] The CEC message is a device control signal
based on a CEC protocol of the HDMI standard. Ex-
change of this device control signal between devices re-
alizes various operation controls between HDMI devices.
In the case of CEC, a logical address (type of device)
and a physical address (position of device) of each HDMI-
connected device are acquired and, therefore, this logical
address can be specified to transmit a CEC message to
a desired device.
[0041] A logical address and a physical address in
CEC will hereinafter briefly be described.
First, a plurality of logical addresses can be handled de-
pending on a type of device in the standard of HDMI CEC
and the logical addresses are unique names in an HDMI
network. The logical addresses are different depending
on a type of HDMI device. For example, a logical address
"0" denotes a displaying device such as a TV; "1" denotes
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a recording device such as a BD/DVD/HDD recorder;
and "5" denotes an audio device such as a speaker and
an AV amplifier.
[0042] Although the physical address is a unique name
in an HDMI network, the physical address (0.0.0.0) is
normally assigned to a displaying device. If an HDMI de-
vice is added to or disconnected from an HDMI network,
the physical address is automatically adjusted. The phys-
ical address has addresses for a plurality of layers in-
cluding a displaying device, is made up of unique num-
bers n in the same layers, and is represented in the format
of (n.n.n.n). If a layer of an HDMI device directly connect-
ed to the displaying device is a first layer, an HDMI device
connected to the device of the first layer forms a second
layer, and the layer number is increased as a device is
separated away from the displaying device. The physical
address is described such that the layer number is in-
creased from the left most n of the format (n.n.n.n) to the
right.
[0043] Since an HDMI device has such a logical ad-
dress and a physical address, a certain one device can
be specified to transmit a CEC message even when a
plurality of HDMI devices is connected to an HDMI net-
work.
[0044] Fig. 2 is a block diagram of an exemplary con-
figuration of the recorder 1 and the AV amplifier 2 depict-
ed in Fig. 1. In Fig. 2, the recorder 1 includes a tuner 11
that receives broadcast wave via an antenna, a commu-
nicating portion 12 that connects to a network (commu-
nication network) such as the Internet, an update data
extracting portion 13 that extracts update data of the AV
amplifier 2 from the broadcast wave received by the tuner
11, a controller 14 that controls the operation of the re-
corder 1, an HDD (hard disc drive) 15 that stores various
data such as update data, a video signal processing por-
tion 16 that processes a video signal acquired by the
tuner 11 or the communicating portion 12, and an audio
signal processing portion 17 that processes an audio sig-
nal acquired by the tuner 11 or the communicating portion
12.
[0045] The recorder 1 also includes an optical disc driv-
ing portion 18 that writes a video signal output from the
video signal processing portion 16 and an audio signal
output from the audio signal processing portion 17 onto
an optical disc such as BD/DVD and reads a video signal
and an audio signal recorded on an optical disc, and an
HDMI transmitting portion 19 that transmits a video signal
and an audio signal to the AV amplifier 2 and mutually
transmits/receives a CEC message to/from the AV am-
plifier 2 and the TV 3. The HDMI transmitting portion 19
can utilize the audio transmission line included in the
TMDS line to transmit the update data of the AV amplifier
2 acquired from a broadcast network or a communication
network.
[0046] The AV amplifier 2 includes a controller 21 that
controls the operation of the AV amplifier 2, a flash mem-
ory 22 that is a non-volatile semiconductor memory, an
audio amplifier 23 that outputs audio from a speaker (not

depicted), an update data extracting portion 24 that ex-
tracts update data transmitted from the recorder 1, an
audio signal processing portion 25 that processes an au-
dio signal transmitted from the recorder 1, an HDMI re-
ceiving portion 26 that receives a video signal and an
audio signal from the recorder 1 and mutually transmits/
receives a CEC message to/from the recorder 1, and an
HDMI transmitting portion 27 that transmits a video signal
and an audio signal to the TV 3 and mutually transmits/
receives a CEC message to/from the TV 3. The AV am-
plifier 2 is an electronic device without the tuner 11 and
the communicating portion 12.
[0047] The present invention is mainly characterized
by enabling rapid and easy update of software even in
an electronic device without a broadcast reception func-
tion, a network connection function, etc., in a system with
a plurality of electronic devices HDMI-connected. For this
purpose, the recorder 1 includes the tuner 11 or the com-
municating portion 12 corresponding to an update data
acquiring means that acquires update data for updating
the software of the AV amplifier 2, and the HDMI trans-
mitting portion 19 corresponding to an update data trans-
mitting means that transmits the acquired update data
through the audio transmission line of the HDMI standard
to the AV amplifier 2. The AV amplifier 2 includes the
controller 21 corresponding to a software updating
means that updates the software of the AV amplifier 2
with the update data transmitted from the recorder 1.
[0048] In the following description, this software is ex-
emplarily illustrated and described as firmware. The up-
date data may be in the form of update firmware entirely
updating one firmware or may be in the form of a patch
file (correction program) for partial update.
[0049] In Fig. 2, the tuner 11 corresponds to a receiving
means that receives broadcast wave including update
data. The communicating portion 12 corresponds to a
network connecting means that connects via a network
to a server apparatus (not depicted) storing update data
to download the update data from the server apparatus.
Although the case of acquiring update data by the tuner
11 or the communicating portion 12 will be described,
the update data may be recorded in various recording
mediums such as an optical disc (such as BD or DVD),
a USB memory, and a memory card so as to acquire the
update data from a recording medium.
[0050] The TV 3 is indirectly HDMI-connected via the
AV amplifier 2 to the recorder 1. The recorder 1 includes
the HDD 15 corresponding to an identification information
storage means that stores the identification information
and the firmware version information of the AV amplifier
2. If the update data acquired by the tuner 11 or the com-
municating portion 12 includes the identification informa-
tion and the firmware version information of the AV am-
plifier 2 and the firmware version information is newer
than version information stored in the HDD 15, the re-
corder 1 transmits through the video transmission line of
the HDMI standard to the TV 3 a selection screen signal
for allowing a user to select whether the firmware of the
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AV amplifier 2 is updated. If a user selects the firmware
update on a selection screen displayed on the TV 3, the
HDMI transmitting portion 19 transmits the update data
through the audio transmission line to the AV amplifier 2.
[0051] Update data included in broadcast wave has
identification information and firmware version informa-
tion of one or more devices to be updated described in
advance in a header etc., and the recorder 1 determines
whether the update data received by the tuner 11 is the
update data having the identification information of the
AV amplifier 2 and further determines whether the
firmware version information is newer than version infor-
mation stored in the HDD 15. If the update data has the
identification information of the AV amplifier 2 and the
version information is newer, the recorder 1 stores this
update data into the HDD 15. This identification informa-
tion may be any specific information capable of identify-
ing a device, such as a model name, a model number,
and a serial number, for example, and is not particularly
limited.
[0052] Although the recorder 1 must preliminarily
maintain the identification information and the firmware
version information of the AV amplifier 2, the identification
information and the firmware version information may be
received from the AV amplifier 2 and stored in the HDD
15 by transmitting a predetermined CEC message to the
AV amplifier 2 at start-up of the recorder 1, for example.
The CEC message may be implemented by using a vend-
er command that instructs the AV amplifier 2 to transmit
the identification information and the firmware version
information maintained by the AV amplifier 2 to the re-
corder 1. This vender command is a CEC message in-
dependently definable by a manufacturer.
[0053] In the case of this example, as described above,
the TV 3 is driven to display the selection screen for se-
lecting whether the firmware of the AV amplifier 2 is up-
dated so as to execute a firmware update process based
on an instruction from a user. Therefore, a video trans-
mission line must be ensured for transmitting the selec-
tion screen signal. During the firmware update process,
it is preferable to display caution etc., for notifying a user
of the processing, and the video transmission line is nec-
essary for this purpose. In the case of the present inven-
tion, the update of the AV amplifier 2 is transmitted
through the audio transmission line of the TMDS line and,
therefore, the video transmission line can be used for
displaying various UI (user interface) screens and cau-
tion screens.
[0054] A physical transmission rate of the audio trans-
mission line can be equal to or greater than about 1,536
Mbps (16 bit � 2 ch � 48 kHzfs) and, if a data volume
of the firmware of the AV amplifier 2 to be updated is
about 1 MB, the time required for the data transmission
is 8, 000, 000 (bit) /1, 536 M (bps) ≈5.2 seconds. As
described above, the utilization of the audio transmission
line of the HDMI standard enables drastic reduction in
the transmission time of the update data to a sufficiently
practical level as compared to the case of utilizing the

CEC line.
[0055] It is thought that the firmware of the AV amplifier
2 may be updated at various timings such as at start-up
or termination of the recorder 1 and when a user gives
an update instruction.
[0056] Although the update process is executed based
on a firmware update instruction from a user in the de-
scription of the example, the update process may auto-
matically be executed at night or a time period when the
user is absent. In this case, the recorder 1 determines
when the update data acquired from broadcast wave etc.,
includes the identification information and the firmware
version information of the AV amplifier 2, whether the
version information is newer than version information
stored in the HDD 15, if the version information is newer,
the HDMI transmitting portion 19 automatically transmits
the update data through the audio transmission line to
the AV amplifier 2. The AV amplifier 2 automatically up-
dates the firmware of the AV amplifier 2 by the update
data transmitted from the recorder 1. Since it is not nec-
essary to display a UI screen or a caution screen for a
user, the TV 3 may not be connected.
[0057] Fig. 3 is a diagram for explaining an example
of a method of acquiring update data of the AV amplifier
2 by the recorder 1 and, in Fig. 3, reference numeral 5
denotes update firmware data (update data). The update
firmware data 5 is made up of a header 51, firmware data
52 of the recorder 1 (or the TV 3), and firmware data 53
of the AV amplifier 2. First, the recorder 1 acquires the
update firmware data 5 including the firmware data 52 of
the recorder 1 and the firmware data 53 of the AV am-
plifier 2 from broadcast wave and stores the update
firmware data 5 into the HDD 15. The header 51 has
descriptions of respective model names and pieces of
firmware version information of the recorder 1 and the
AV amplifier 2.
[0058] When a user activates the recorder 1 or when
an update instruction for the AV amplifier 2 is given by a
user operation, the recorder 1 acquires the model name
and the firmware version information from the AV ampli-
fier 2 currently connected to the recorder 1 by using a
CEC message etc. The recorder 1 compares the model
name and the version information of the AV amplifier 2
described in the header 51 with the model name and the
version information acquired from the AV amplifier 2 and,
if the model names are matched and the version infor-
mation described in the header 51 is newer, the recorder
1 stores the update firmware data 5 into the HDD 15 and
permits update of the firmware of the AV amplifier 2. If
the model names are not matched or if the version infor-
mation described in the header 51 is the same or older
version even when the model names are matched, the
update firmware data 5 is deleted from the HDD 15.
[0059] In the example of Figure 3, the update firmware
data 5 may have the update data of the recorder 1 com-
bined with the update data of one or more AV amplifiers
connectable to the recorder 1. Therefore, the header 51
has descriptions of combinations of the model name of
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the recorder 1 and the model names and pieces of
firmware version information of a plurality of AV amplifi-
ers. For example, if five AV amplifiers are connectable
to the recorder 1, five pairs of the update firmware data
are described. If two AV amplifiers are connected to the
recorder 1, the recorder 1 may acquire the update
firmware data of the recorder 1 and the update firmware
data of the two corresponding AV amplifiers. The record-
er 1 can update the firmware of the recorder 1 by the
controller 14 by the acquired update firmware data as is
the case with the AV amplifier 2.
[0060] Although the one AV amplifier 2 is connected
to the recorder 1 in the case of the exemplary configura-
tion of Fig. 2 in the description, the same processing is
available even when a plurality of AV amplifiers or re-
peater devices such as switchers are connected in a lay-
ered form. For example, if another AV amplifier is HDMI-
connected on the subsequent stage of the AV amplifier
2 and update data including the identification information
of another AV amplifier is transmitted, an arrangement
may be made such that the update data of another AV
amplifier passes through the AV amplifier 2. In this case,
the audio transmission line of the AV amplifier 2 is
switched from the TV 3 to the side of another AV amplifier
and, therefore, a message should be displayed on the
screen of the TV 3 to tell a user not to switch the audio
channel of the AV amplifier 2 during the firmware update
process.
[0061] Fig. 4 is a diagram for explaining another ex-
ample of a method for acquiring update data of the AV
amplifier 2 by the recorder 1 and, in Fig. 4, reference
numeral 6 denotes a server apparatus. The server ap-
paratus 6 stores a version upgrade management file of
AV amplifiers. In this example, when a user activates the
recorder 1 or when an update instruction for the AV am-
plifier 2 is given by a user operation, the recorder 1 ac-
quires the model name and the firmware version infor-
mation from the AV amplifier 2 currently connected to the
recorder 1 by using a CEC message etc.
[0062] The recorder 1 accesses the server apparatus
6 over a network, for example, and refers to the version
upgrade management file of AV amplifiers stored in the
server 6. It is assumed that models A to E are present
as AV amplifiers connectable to the recorder 1 to update
firmware and that the model A is a model corresponding
to the AV amplifier 2. The version upgrade management
file stores the latest version information of firmware, a
storage location (URL on the Internet) of firmware data,
etc., for each of the AV amplifiers (model names).
[0063] The recorder 1 compares the version informa-
tion acquired from the AV amplifier 2 with the version
information of the AV amplifier 2 (model A) described in
the version upgrade management file and, if the version
information described in the version upgrade manage-
ment file is newer, the recorder 1 accesses the storage
location described in the version upgrade management
file and acquires new update firmware data. The storage
location of the update firmware data may be the server

apparatus 6 that stores the version upgrade manage-
ment file. The update of the firmware of the AV amplifier
2 is permitted in this way.
[0064] Countermeasures to a failure such as electric
power interruption during the transmission of update data
from the recorder 1 to the AV amplifier 2 or the firmware
update in the AV amplifier 2 in Fig. 2 described above
will be described as follows.
[0065] The recorder 1 stores the update data acquired
from the tuner 11 into the HDD 15 corresponding to an
update data storage means. After the completion of
transmission of the update date to the AV amplifier 2 by
the HDMI transmitting portion 19, the recorder 1 deletes
the update data of the HDD 15. Since the update data is
stored in the HDD 15 even if a failure such as electric
power interruption occurs during the transmission of up-
date data and the transmission process is interrupted,
the transmission process can be executed again after
recovery from the failure.
[0066] The AV amplifier 2 stores the update data trans-
mitted from the recorder 1 into the flash memory 22 cor-
responding to an update data memory means. After the
completion of firmware update by the controller 21, the
AV amplifier 2 deletes the update data in the flash mem-
ory 22. Since the update data is stored in the flash mem-
ory 22 even if a failure such as electric power interruption
occurs during the update of firmware and the update
process is interrupted, the update process can be exe-
cuted again after recovery from the failure.
[0067] Fig. 5 is a flowchart for explaining an operation
example of the recorder 1 in the software updating sys-
tem depicted in Fig. 1. First, the recorder 1 determines
whether broadcast wave includes update data of the AV
amplifier 2 (step S1) and, if broadcast wave includes no
update data, or if update data is not the update data of
the AV amplifier 2, or if version information of the update
data is the same as or older than the current version
information of the AV amplifier 2 (in the case of NO), the
recorder 1 shifts to the normal operation. If broadcast
wave includes the update data of the AV amplifier 2 and
the version information thereof is newer than the current
version information of the AV amplifier 2 at step S1 (in
the case of YES), the recorder 1 stores the update data
in the HDD 15 (step S2).
[0068]  The recorder 1 then transmits through the video
transmission line to the TV 3 the selection screen signal
for allowing a user to select whether the firmware of the
AV amplifier 2 is updated, thereby displaying an update
selection screen on the TV 3 (step S3). If the user does
not select the update process on the update selection
screen of the TV 3 (in the case of NO), the operation
goes back to step S3 and the recorder 1 displays the
update selection screen on the TV 3 again at predeter-
mined intervals or at the time of power-off etc., while per-
forming the normal operation. If the user selects the up-
date process on the update selection screen of the TV 3
at step S3 (in the case of YES), the recorder 1 transmits
to the AV amplifier 2 a CEC message for notification of
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transmission of the update data (step S4). The recorder
1 starts the transmission of the update data through the
audio transmission line to the AV amplifier 2 (step S5).
[0069] At steps S4 and S5, the HDMI transmitting por-
tion 19 of the recorder 1 transmits to the AV amplifier 2
the CEC message for notification of transmission of the
update data before transmitting the update data through
the audio transmission line to the AV amplifier 2. On this
occasion, the AV amplifier 2 received this CEC message
may completely mute audio output. Specifically, in Fig.
2, the AV amplifier 2 includes the audio signal processing
portion 25 corresponding to an audio output means that
outputs an audio signal transmitted from the recorder 1
to an internal speaker or an external speaker. The con-
troller 21 provides control so as to mute the audio output
by the audio signal processing portion 25 from the time
of reception of the CEC message until the transmission
process of the update data is completed.
[0070] Since the update data is transmitted through
the audio transmission line originally used for transmitting
audio signals in the present invention described above,
if the update data is accidentally reproduced, a user may
feel discomfort and a speaker may be damaged. There-
fore, this is prevented by muting the audio output.
[0071] In Fig. 5, the recorder 1 determines whether the
transmission process of the update data is normally com-
pleted (step S6) and, if the transmission process is not
normally completed due to a failure such as electric pow-
er interruption (in the case of NO), the operation goes
back to step S3 to display the update selection screen
on the TV 3 after recovery from the failure. If the trans-
mission process is normally completed at step S6 (in the
case of YES), the update data stored in the HDD 15 is
deleted to terminate the process (step S7).
[0072] Fig. 6 is a flowchart for explaining an operation
example of the AV amplifier 2 in the software updating
system depicted in Fig. 1. First, the AV amplifier 2 deter-
mines whether a CEC message for notification of trans-
mission of the update data is received from the recorder
1 (step S11) and, if the CEC message is not received (in
the case of NO), the AV amplifier 2 shifts to the normal
operation. If the CEC message is received at step S11
(in the case of YES), the AV amplifier 2 stores the update
data transmitted through the audio transmission line from
the recorder 1 into the flash memory 22 (step S12). As
described above, the control is provided so as to com-
pletely mute the audio output of the AV amplifier 2 during
the transmission process of the update data.
[0073] The AV amplifier 2 then determines whether the
reception of the update data is normally completed (step
S13) and, if the reception is normally completed (in the
case of YES), the AV amplifier 2 notifies the recorder 1
of the normal reception (step S14). If the reception is not
normally completed at step S13 (in the case of NO), error
display is performed on the screen of the TV 3 etc. , (step
S15) and the AV amplifier 2 makes a shift to the normal
operation.
[0074] The AV amplifier 2 then updates the firmware

of the AV amplifier 2 based on the received update data
(step S16). The AV amplifier 2 determines whether the
firmware update process is normally completed (step
S17) and, if the update process is normally completed
(in the case of YES), the AV amplifier 2 discards the up-
date data in the flash memory 22 (step S18) to terminate
the operation (step S18). If the update process is not
normally completed due to a failure such as electric pow-
er interruption at step S17 (in the case of NO), the oper-
ation goes back to step S16 to execute the update proc-
ess again after recovery from the failure.
[0075] Fig. 7 is a diagram for explaining an example
of a command flow by the software updating system de-
picted in Fig. 1 and, in Fig. 7, reference numeral 7 denotes
a broadcast station. First, the broadcast station 7 trans-
mits update data of the AV amplifier 2 through broadcast
wave (S21), and the recorder 1 receives the broadcast
wave and stores the update data of the AV amplifier 2 in
the HDD 15 (S22). If a user accepts the firmware update
of the AV amplifier 2 on the update selection screen de-
scribed above, the recorder 1 transmits to the AV ampli-
fier 2 the CEC message for notification of transmission
of the update data (S23) and the AV amplifier 2 returns
a response to this CEC message to the recorder 1 (S24).
[0076] The recorder 1 then transmits the update data
stored in the HDD 15 through the audio transmission line
to the AV amplifier 2 (S25). The AV amplifier 2 stores the
update data transmitted from the recorder 1 in the flash
memory 22 (S26) and when the termination of the update
data is detected (S27), the AV amplifier 2 returns a re-
sponse of data reception completion to the recorder 1
(S28). When receiving the response of data reception
completion from the AV amplifier 2, the recorder 1 dis-
cards the update data in the HDD 15 (S29).
[0077] The AV amplifier 2 updates the firmware with
the update data stored in the flash memory 22 (S30) and
discards the update data in the flash memory 22 (S31)
if the update process is normally completed.
[0078] Since data and transmission clock are extract-
ed from transmission waveform in the audio transmission
line of HDMI, the data cannot be received until a receiving
device (AV amplifier side) enters the PLL (Phased
Locked Loop) lock state. Therefore, if update data is sim-
ply sent through the audio transmission line, the leading
portion of the update data may be missed.
[0079]  To take measures in this regard, as depicted
in Fig. 8, the HDMI transmitting portion 19 of the recorder
1 may transmit the update data with dummy data added
to the head thereof based on instructions from the con-
troller 14. This dummy data is generated by the controller
14 of the recorder 1, for example, and the dummy data
is added to the head of the update data in the HDMI
transmitting portion 19 based on the control from the con-
troller 14.
[0080] The missing of data can be prevented by com-
pleting the PLL lock in the AV amplifier 2 within the portion
of the dummy data. It is not preferable to carelessly in-
crease a data volume of the dummy data since a storage
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capacity of a buffer memory 29 described later is occu-
pied. The dummy data may only be transmitted from the
start of transmission until the PLL lock state is achieved
and, therefore, a data amount (data length) of the dummy
data may be determined as needed depending on a hard-
ware configuration.
[0081] Fig. 9 is a diagram of an example of a format
of update data transmitted from the recorder 1 to the AV
amplifier 2. This example shows a data format when
firmware of up to three devices included in the AV am-
plifier 2 is updated, and Fig. 9(A) and Fig. 9(B) depict a
data format of update data and details of a header, re-
spectively.
[0082] In the example depicted in Fig. 9(A), the update
data of devices 1 to 3 are described based on a prede-
termined rule. Therefore, to distinguish the update data
from the dummy data, for example, the data form of the
dummy data is differentiated from the data form of the
update data. The data form of the dummy data may be
any data form not used as the update data and, for ex-
ample, "Lch data: 0x1234, Rch data: 0x5678" is contin-
uously output. This enables the update data extracting
portion 24 of the AV amplifier 2 to distinguish the dummy
data and extract only the update data.
[0083] Fixed data including the identification informa-
tion (e.g., model name) of the AV amplifier 2 may be
added to the header of the update data. In the example
of a header depicted in Fig. 9(B), values of 0th to 7th
bytes of the devices 1 to 3 included in the AV amplifier 2
are unique fixed values representative of model names
and device names. Therefore, the update data of the AV
amplifier 2 can be identified by detecting the fixed data
of the header. This enables the update data extracting
portion 24 of the AV amplifier 2 to distinguish the update
data from the dummy data and extract only the update
data. An appropriate value different from the fixed values
may be set as the dummy data.
[0084] Fig. 10 is a block diagram of a specific exem-
plary configuration for extracting update data in the AV
amplifier 2 and reference numerals 28, 29, 30, and 31
denote a selector switch, a buffer memory, a header de-
tecting portion corresponding to a header detecting
means, and an update data extracting portion corre-
sponding to an update data extracting means, respec-
tively. When the AV amplifier 2 receives a CEC message
for notification of transmission of update data from the
recorder 1, the controller 21 switches the selector switch
28 from "time of normal operation" to "time of update".
This causes the AV amplifier 2 to make a shift to a
firmware update processing mode.
[0085] In the AV amplifier 2, the transmission data in-
cluding dummy data and update data transmitted from
the recorder 1 is temporarily stored in the buffer memory
29. The header detecting portion 30 detects the header
of the update data from the transmission data stored in
the buffer memory 29. The update data extracting portion
31 extracts only the update data of the AV amplifier 2
based on fixed data of the header detected by the header

detecting portion 30. Identification information included
in the fixed data enables determination of whether the
update data is that of the AV amplifier 2. The update data
extracted by the update data extracting portion 31 is
stored in the flash memory 22.
[0086] As described above, the update data is distin-
guished from the dummy data by the fixed data added
to the header of the update data and only the update data
of the AV amplifier 2 can be extracted. Even in a form of
a plurality of connected AV amplifiers, each AV amplifier
can extract only the update data of the AV amplifier from
a plurality of pieces of update data.
[0087] Fig. 11 is a block diagram of another specific
exemplary configuration for extracting update data in the
AV amplifier 2 and reference numerals 32, 33, and 34
denote a header detecting portion, an update data writing
portion, and an update data extracting portion, respec-
tively. As is the case with the configuration of Fig. 10,
when the AV amplifier 2 receives a CEC message for
notification of transmission of update data from the re-
corder 1, the controller 21 switches the selector switch
28 from "time of normal operation" to "time of update".
This causes the AV amplifier 2 to make a shift to a
firmware update processing mode.
[0088] In the AV amplifier 2, the header detecting por-
tion 32 detects the header of the update data from the
transmission data including dummy data and update data
transmitted from the recorder 1. The update data extract-
ing portion 34 extracts only the update data of the AV
amplifier 2 based on fixed data of the header detected
by the header detecting portion 32. The update data writ-
ing portion 33 writes and stores the update data extracted
by the update data extracting portion 34 in the flash mem-
ory 22. In this case, as in the example of Fig. 10, the
update data is distinguished from the dummy data by the
fixed data and only the update data of the AV amplifier
2 can be extracted.
[0089] Since the configuration depicted in Fig. 11 in-
cludes the header detecting portion 32, the update data
extracting portion 34, and the update data writing portion
33 as dedicated hardware, the update data can be stored
in the flash memory 22 at higher rate as compared to the
configuration depicted in Fig. 10.

(Second Embodiment)

[0090] Fig. 12 is a diagram of an example of a software
updating system according to a second embodiment of
the present invention and, in Fig. 2, reference numeral 8
denotes a TV. This embodiment will be described based
on a system configuration with the recorder 1 and the AV
amplifier 2 indirectly HDMI-connected via the TV 8 to
each other. In other words, the recorder 1 and the TV 8
as well as the TV 8 and the AV amplifier 2 are connected
to each other through the HDMI cable 4, and the recorder
1 is indirectly HDMI-connected via the TV 8 to the AV
amplifier 2. If the recorder 1 transmits update data to the
AV amplifier 2, the TV 8 and the AV amplifier 2 switch a
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transmission direction of the audio transmission line of
HDMI to the direction of transmission of the update data
from the TV 8 to the AV amplifier 2.
[0091] Fig. 13 is a block diagram of an exemplary con-
figuration of the recorder 1, the AV amplifier 2, and the
TV 8 depicted in Fig. 12. In Fig. 13, the TV 8 includes a
first HDMI receiving portion 81 connected via the HDMI
cable 4 to the HDMI transmitting portion 19 of the recorder
1, a second HDMI receiving portion 82 connected via the
HDMI cable 4 to the HDMI transmitting portion 27 of the
AV amplifier 2, a signal selector 83 that selectively out-
puts either input from the first HDMI receiving portion 81
or input from the second HDMI receiving portion 82, a
selector switch 84 that switches a "normal operation
mode" and a "firmware update processing mode", a vid-
eo/audio reproduction circuit 85 that reproduces video
signals and audio signals, and a controller 86 that con-
trols the operation of the TV 8. A tuner circuit of the TV
8 is not depicted.
[0092] Specifically, the HDMI transmitting portion 19
of the recorder 1 transmits to the TV 8 and the AV am-
plifier 2 a CEC message for notification of transmission
of update data before transmitting the update data
through the audio transmission line to the AV amplifier
2, and the TV 8 and the AV amplifier 2 switch the trans-
mission direction of the audio transmission line in re-
sponse to the reception of the CEC message. In Fig. 13,
when the TV 8 receives the CEC message from the re-
corder 1, the signal selector 83 selects input from the first
HDMI receiving portion 81 and the selector switch 84 is
controlled from the controller 86 to switch the selector
switch 84 to the side of "during data transmission". The
second HDMI receiving portion 82 switches the trans-
mission direction of the audio transmission line from the
TV 8 to the AV amplifier 2 based on the instruction from
the controller 86.
[0093] When the AV amplifier 2 receives the CEC mes-
sage from the recorder 1, the HDMI transmitting portion
27 switches the transmission direction of the audio trans-
mission line from the TV 8 to the AV amplifier 2 based
on the instruction from the controller 21. During normal
operation, the transmission direction of the audio trans-
mission line is switched to the direction from the AV am-
plifier 2 toward the TV 8.
[0094] Fig. 14 is a flowchart for explaining an operation
example of the recorder 1 in the software updating sys-
tem depicted in Fig. 12. First, the recorder 1 determines
whether broadcast wave includes update data of the AV
amplifier 2 (step S41) and, if broadcast wave includes no
update data, or if the update data is not the update data
of the AV amplifier 2, or if version information of the up-
date data is the same as or older than the current version
information of the AV amplifier 2 (in the case of NO), the
recorder 1 shifts to the normal operation. If broadcast
wave includes the update data of the AV amplifier 2 and
the version information thereof is newer than the current
version information of the AV amplifier 2 at step S41 (in
the case of YES), the recorder 1 stores the update data

in the HDD 15 (step S42).
[0095] The recorder 1 then transmits through the video
transmission line to the TV 8 a selection screen signal
for allowing a user to select whether the firmware of the
AV amplifier 2 is updated, thereby displaying an update
selection screen on the TV 8 (step S43). If the user does
not select the update process on the update selection
screen of the TV 8 (in the case of NO), the operation
goes back to step S43 and the recorder 1 displays the
update selection screen on the TV 8 again at predeter-
mined intervals or at the time of power-off etc., while per-
forming the normal operation. If the user selects the up-
date process on the update selection screen of the TV 8
at step S43 (in the case of YES), the recorder 1 transmits
to the TV 8 and the AV amplifier 2 a CEC message for
notification of transmission of the update data (step S44).
The recorder 1 starts the transmission of the update data
through the audio transmission line to (the AV amplifier
2 via) the TV 8 (step S45).
[0096] At steps S44 and S45, the HDMI transmitting
portion 19 of the recorder 1 transmits to the TV 8 and the
AV amplifier 2 the CEC message for notification of trans-
mission of the update data before transmitting the update
data through the audio transmission line to (the AV am-
plifier 2 via) the TV 8. On this occasion, the TV 8 and the
AV amplifier 2 received the CEC message may complete-
ly mute audio output from the time of reception of the
CEC message until the transmission process of the up-
date data is completed.
[0097] The recorder 1 then determines whether the
transmission process of the update data is normally com-
pleted (step S46) and, if the transmission process is not
normally completed due to a failure such as electric pow-
er interruption (in the case of NO), the operation goes
back to step S43 to display the update selection screen
on the TV 8 after recovery from the failure. If the trans-
mission process is normally completed at step S46 (in
the case of YES), the update data stored in the HDD 15
is deleted to terminate the process (step S47).
[0098] Fig. 15 is a flowchart for explaining an operation
example of the TV 8 in the software updating system
depicted in Fig. 12. First, the TV 8 determines whether
a CEC message for notification of transmission of the
update data is received from the recorder 1 (step S51)
and, if the CEC message is not received (in the case of
NO), the TV 8 shifts to the normal operation. If the CEC
message is received at step S51 (in the case of YES),
the audio output is completely muted (step S52) and the
signal selector 83 selects input from the first HDMI re-
ceiving portion 81 (step S53). The selector switch 84 is
switched to the side of "during data transmission" to
switch the transmission direction of the audio transmis-
sion line of the second HDMI receiving portion 82 from
the TV 8 to the AV amplifier 2 (step S54).
[0099] The TV 8 then transmits the update data re-
ceived from the recorder 1 to the AV amplifier 2 (step
S55) and determines whether the transmission of the up-
date data is normally completed (step S56). If the trans-
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mission of the update data is normally completed (in the
case of YES), the selector switch 84 is switched to the
side of "during normal operation" to return the transmis-
sion direction of the audio transmission line of the second
HDMI receiving portion 82 from the AV amplifier 2 to the
TV 8 (step S57). If the transmission of the update data
is not yet completed (in the case of NO), the operation
goes back to step S55 to continue the transmission proc-
ess.
[0100] Fig. 16 is a flowchart for explaining an operation
example of the AV amplifier 2 in the software updating
system depicted in Fig. 12. First, the AV amplifier 2 de-
termines whether a CEC message for notification of
transmission of the update data is received from the re-
corder 1 (step S61) and, if the CEC message is not re-
ceived (in the case of NO), the AV amplifier 2 shifts to
the normal operation. If the CEC message is received at
step S61 (in the case of YES), the AV amplifier 2 stores
the update data transmitted through the audio transmis-
sion line from the recorder 1 in the flash memory 22 (step
S62). During the transmission process of the update da-
ta, the control is provided so as to completely mute the
audio output of the AV amplifier 2.
[0101] The AV amplifier 2 then determines whether the
reception of the update data is normally completed (step
S63) and, if the reception is normally completed (in the
case of YES), the AV amplifier 2 notifies the TV 8 and
the recorder 1 of the normal reception (step S64). If the
reception is not normally completed at step S63 (in the
case of NO), error display is performed on the screen of
the TV 8 etc., (step S65) to make a shift to the normal
operation.
[0102] The AV amplifier 2 then updates the firmware
of the AV amplifier 2 based on the received update data
(step S66). The AV amplifier 2 determines whether the
firmware update process is normally completed (step
S67) and, if the update process is normally completed
(in the case of YES), the AV amplifier 2 discards the up-
date data in the flash memory 22 to terminate the oper-
ation (step S68). If the update process is not normally
completed due to a failure such as electric power inter-
ruption at S67 (in the case of NO), the operation goes
back to step S66 to execute the update process again
after recovery from the failure.
[0103] Fig. 17 is a diagram for explaining an example
of a command flow by the software updating system de-
picted in Fig. 12. First, the broadcast station 7 transmits
update data of the AV amplifier 2 through broadcast wave
(S71), and the recorder 1 receives the broadcast wave
and stores the update data of the AV amplifier 2 into the
HDD 15 (S72). If a user accepts the firmware update of
the AV amplifier 2 on the update selection screen de-
scribed above, the recorder 1 transmits to the TV 8 and
the AV amplifier 2 the CEC message for notification of
transmission of the update data (S73).
[0104] When receiving the CEC message from the re-
corder 1, the TV 8 mutes the audio output (S74) and the
signal selector 83 selects input from the first HDMI re-

ceiving portion 81 (S75). The TV 8 switches the selector
switch 84 to the side of "during data transmission" to
switch the transmission direction of the audio transmis-
sion line of the second HDMI receiving portion 82 from
the TV 8 to the AV amplifier 2 (S76). The TV 8 and the
AV amplifier 2 return a response to this CEC message
to the recorder 1 (S77).
[0105] The recorder 1 then transmits the update data
stored in the HDD 15 through the audio transmission line
to the AV amplifier 2 (S78). The AV amplifier 2 stores the
update data transmitted via the TV 8 from the recorder
1 in the flash memory 22 (S79) and when the termination
of the update data is detected (S80), the AV amplifier 2
returns a response of data reception completion to the
TV 8 and the recorder 1 (S81). When receiving the re-
sponse of data reception completion from the AV ampli-
fier 2, the recorder 1 discards the update data in the HDD
15 (S82).
[0106] The TV8 switches the selector switch 84 to the
side of "during normal operation" and returns the trans-
mission direction of the audio transmission line of the
second HDMI receiving portion 82 from the AV amplifier
2 to the TV 8 (S83). The AV amplifier 2 updates the
firmware with the update data stored in the flash memory
22 (S84) and discards the update data in the flash mem-
ory 22 (S85) if the update process is normally completed.
[0107] As described above, although HDMI is exem-
plarily illustrated as a communication interface in the de-
scription, the present invention is not limited to HDMI and
is generally applicable to communication interfaces hav-
ing an audio transmission line such as IEEE 1394.

EXPLANATIONS OF LETTERS OR NUMERALS

[0108] 1...recorder; 2..AV amplifier; 3, 8...TV; 4...HDMI
cable; 5...update firmware data; 6...server apparatus;
7...broadcast station; 11...tuner; 12...communicating
portion; 13, 24, 31, 34...update data extracting portion;
14, 21, 86...controller; 15...HDD; 16...video signal
processing portion; 17, 25...audio signal processing por-
tion; 18...optical disc driving portion; 19, 27...HDMI trans-
mitting portion; 22...flash memory; 23...audio amplifier;
26...HDMI receiving portion; 28, 84...selector switch;
29...buffer memory; 30, 32...header detecting portion;
33...update data writing portion; 81...first HDMI receiving
portion; 82...second HDMI receiving portion; 83...signal
selector; and 85...video/audio reproducing portion.

Claims

1. A software updating system having a first electronic
device and a second electronic device directly or in-
directly connected via a communication interface,
wherein
the first electronic device includes an update data
acquiring means that acquires update data for up-
dating software of the second electronic device and
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an update data transmitting means that transmits the
acquired update data through an audio transmission
line of the communication interface to the second
electronic device, and
the second electronic device includes a software up-
dating means that updates the software of the sec-
ond electronic device with the update data transmit-
ted from the first electronic device.

2. The software updating system as defined in claim 1,
wherein the first electronic device includes an iden-
tification information storage means that stores iden-
tification information and software version informa-
tion of the second electronic device, and if the update
data includes identification information and software
version information of the second electronic device
and the software version information is newer than
version information stored in the identification infor-
mation storage means, the update data transmitting
means transmits the update data through the audio
transmission line to the second electronic device.

3. The software updating system as defined in claim 1,
wherein the communication interface connects the
first electronic device and the second electronic de-
vice and connects the second electronic device and
a displaying device.

4. The software updating system as defined in claim 3,
wherein the first electronic device includes an iden-
tification information storage means that stores iden-
tification information and software version informa-
tion of the second electronic device, if the update
data includes identification information and software
version information of the second electronic device
and the software version information is newer than
version information stored in the identification infor-
mation storage means, the first electronic device
transmits a selection screen signal for allowing a us-
er to select whether the software of the second elec-
tronic device is updated through a video transmis-
sion line of the communication interface to the dis-
playing device, and if the user selects and instructs
update of the software on a selection screen dis-
played on the displaying device, the update data
transmitting means transmits the update data
through the audio transmission line to the second
electronic device.

5. The software updating system as defined in claim 1,
wherein the communication interface connects the
first electronic device and a displaying device and
connects the displaying device and the second elec-
tronic device.

6. The software updating system as defined in claim 5,
wherein the first electronic device includes an iden-
tification information storage means that stores iden-

tification information and software version informa-
tion of the second electronic device, if the update
data includes identification information and software
version information of the second electronic device
and the software version information is newer than
version information stored in the identification infor-
mation storage means, the first electronic device
transmits a selection screen signal for allowing a us-
er to select whether the software of the second elec-
tronic device is updated through a video transmis-
sion line of the communication interface to the dis-
playing device, and if the user selects and instructs
update of the software on a selection screen dis-
played on the displaying device and the first elec-
tronic device transmits the update data to the second
electronic device, the displaying device and the sec-
ond electronic device switch a transmission direction
of the audio transmission line to a direction of trans-
mission of the update data from the displaying device
to the second electronic device.

7. The software updating system as defined in claim 6,
wherein the update data transmitting means trans-
mits to the displaying device and the second elec-
tronic device a command for notification of transmis-
sion of the update data before transmitting the up-
date data through the audio transmission line to the
second electronic device, and the displaying device
and the second electronic device switch a transmis-
sion direction of the audio transmission line in re-
sponse to reception of the command.

8. The software updating system as defined in any one
of claims 2, 4, and 6, wherein the first electronic de-
vice transmits a predetermined command to the sec-
ond electronic device to receive and store the iden-
tification information and the software version infor-
mation of the second electronic device from the sec-
ond electronic device in the identification information
storage means.

9. The software updating system as defined in any one
of claims 1 to 8, wherein the update data transmitting
means transmits to the second electronic device a
command for notification of transmission of the up-
date data before transmitting the update data
through the audio transmission line to the second
electronic device.

10. The software updating system as defined in claim 9,
wherein the second electronic device includes an
audio output means that outputs an audio signal
transmitted from the first electronic device to an in-
ternal speaker or an external speaker, and mutes
audio output by the audio output means from the
time of reception of the command until a transmis-
sion process of the update data is completed.
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11. The software updating system as defined in any one
of claims 1 to 10, wherein the update data has update
data of the first electronic device combined with up-
date data of one or more second electronic devices
connectable to the first electronic device.

12. The software updating system as defined in any one
of claims 1 to 11, wherein the first electronic device
includes an update data storage means that stores
update data acquired by the update data acquiring
means and deletes the update data in the update
data storage means after the update data transmit-
ting means completes transmission of the update
data to the second electronic device.

13. The software updating system as defined in any one
of claims 1 to 12, wherein the second electronic de-
vice includes an update data memory means that
stores update data transmitted from the first elec-
tronic device and deletes the update data in the up-
date data memory means after the software update
means completes software update.

14. The software updating system as defined in any one
of claims 1 to 13, wherein the update data transmit-
ting means transmits the update data with dummy
data added to the head.

15. The software updating system as defined in claim
14, wherein a data form of the dummy data is differ-
ent from a data form of the update data.

16. The software updating system as defined in claim
14, wherein fixed data including identification infor-
mation of the second electronic device is added to
a header of the update data.

17. The software updating system as defined in claim
16, wherein the second electronic device includes
a.header detecting means that detects a header of
update data from transmission data including dum-
my data and update data transmitted from the first
electronic device and an update data extracting
means that extracts update data of the second elec-
tronic device based on fixed data of the detected
header and wherein the extracted update data is
stored in an update data memory means included in
the second electronic device.

18. The software updating system as defined in claim
16, wherein the second electronic device includes a
buffer memory that temporarily stores transmission
data including dummy data and update data trans-
mitted from the first electronic device, a header de-
tecting means that detects a header of the update
data from the transmission data stored in the buffer
memory, and an update data extracting means that
extracts update data of the second electronic device

based on fixed data of the detected header, and the
extracted update data is stored in an update data
memory means included in the second electronic de-
vice.

19. The software updating system as defined in any one
of claims 1 to 18, wherein the update data acquiring
means is a receiving means that receives broadcast
wave including update data.

20. The software updating system as defined in any one
of claims 1 to 18, wherein the update data acquiring
means is a network connecting means that connects
via a network to a server apparatus storing update
data to download the update data from the server
apparatus.

21. The software updating system as defined in any one
of claims 1 to 20, wherein the communication inter-
face is HDMI, the first electronic device is a source
device, and the second electronic device is a repeat-
er device.

22. The software updating system as defined in any one
of claims 1 to 20, wherein the communication inter-
face is IEEE1394.

23. An electronic device making up the software updat-
ing system as defined in any one of claims 1 to 22,
comprising:

an update data acquiring means that acquires
update data for updating software of another
electronic device; and an update data transmit-
ting means that transmits the acquired update
data through an audio transmission line of the
communication interface to the another elec-
tronic device.

24. A software updating method by a software updating
system having a first electronic device and a second
electronic device directly or indirectly connected via
a communication interface, wherein
the first electronic device includes the steps of ac-
quiring update data for updating software of the sec-
ond electronic device and transmitting the acquired
update data through an audio transmission line of
the communication interface to the second electronic
device, and
the second electronic device includes the step of up-
dating the software of the second electronic device
with the update data transmitted from the first elec-
tronic device.
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