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(57) L’invention est un dispositif de réception
d’émissions diffusées numériquement qui comprend un
premier processeur servant a extraire des informations
ajoutées, un dispositif de stockage servant a stocker ces
informations ajoutées, et un second processeur ayant un
mode a faible consommation d’énergie et un mode a
consommation d’énergie normale, ce second processeur
servant & contrdler les opérations de visionnement et

I*I Industrie Canada  Industry Canada

(57) A digital broadcast receiving device includes a first
processor for extracting added information, storage
means for storing the added information, and a second
processor having a low power consumption mode and a
normal power mode, for effecting the circuit control for
the watching and listening operation according to a
preset program and the added information. The first
processor informs the second processor that the added
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d’écoute en utilisant un programme préétabli et les
informations ajoutées. Le premier processeur informe le
second que les informations ajoutées ont ¢t¢ extraites, le
second processeur change de mode pour passer au mode
a consommation d’énergie normale quand il est informé
par le premier processeur que les informations ajoutées
ont ¢t¢ extraites et qu’il est en mode de faible
consommation d’énergie a 1’état d’attente, verse dans le
dispositif de stockage les informations ajoutées qui ont
été extraites par le premier processeur, et change de
mode pour passer au mode & faible consommation
d’énergie quand [D'opération d’enregistrement est
terminée. Comme résultat, quand est regue 'information
numérique dans laquelle les informations ajoutées sont
mises a jour périodiquement, les informations ajoutées
peuvent étre mises a jour pendant que la consommation
d’énergie est minimale dans 1’état d’attente et les
opérations de visionnement et d’écoute peuvent
rapidement étre reprises au début du passage de 1’état
d’attente a I’état de visionnement et d’écoute.
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information is extracted, the second processor changes
the mode thereof to the normal power mode when it is
informed from the first processor that the added
information is extracted while it is set in the low power
consumption mode in the standby state, writes the added
information extracted by the first processor into the
storage means, and changes the mode thereof into the
low power consumption mode after completion of the
write operation. As a result, when the digital broadcast in
which added information is periodically updated is
received, the added information can be updated while the
power consumption is suppressed to minimum in the
standby state and the watching and listening operation
can be rapidly started at the time of changeover from the
standby state to the watching and listening state.
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ABSTRACT OF THE DISCLOSURE

A digital broadcast receiving device includes a
first processor for extracting added information,
storage means for storing the added information, and a
second processor having a low power consumption mode
and a normal power mode, for effecting the circuit
control for the watching and listening operation
according to a preset program and the added information.
The first processor informs the second processor that
the added information is extracted, the second
processor changes the mode thereof to the normal power
mode when it is informed from the first processor that
the added information is extracted while it is set in
the low power consumption mode in the standby state,
writes the added information extracted by the first
processor into the storage means, and changes the mode
thereof into the low power consumption mode after
completion of the write operation. As a result, when
the digital broadcast in which added information is
perigdically updated is received, the added information
can be upaated while the power consumption is sup-
pressed to minimum in the standby state and the
watching and listening operation can be rapidly started
at the time of changeover from the standby state to the

watching and listening state.
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TITLE OF THE INVENTION
DIGITAL BROADCAST RECEIVING DEVICE
BACKGROUND OF THE INVENTION

This invention relates to the improvement of a
digital broadcast receiving device used in a digital
broadcasting system.

Recently, the digital signal processing techniques
for video and audio signals have markedly progressed
and various systems are developed in various countries
in the world to attain digital broadcasting services
and a combination of the broadcasting and communication.
Among them, the most important technique is the
compression technique for video and audio signals. As
the compression technique, MPEG, JPEG, H.261 are mainly
used, for example. Particularly, the compression
technique proposed by ISO/IEC13818-1 (Moving Picture
Coding Experts Group (ISO/IEC JTC1/SC29/WG1l)) is
studied for international standardization of the
broadcasting, communication and storage media.

. In the ISO/IEC13818-1, not only a compressed video
signal buf also bit streams compressed for each data,
audio signal and video signal of a program are
multiplexed and broadcast and the content of a control
portion for receiving a specified program is fixedly
determined on the receiver side.

The multiplex control for bit streams in the

broadcasting and communication of ISO/IEC13818-1 is
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briefly explained with reference to FIGS. 1 and 2.

FIG. 1 shows models of a video-1 system and video-
2 system in a packet forming method, and video data and
audio data are first divided into one-frame units and
headers are attached to the respective units to
constitute PES (Packetized Elementary Stream). The
length of PES is variable. Further, in order to
multiplex video data and audio data on the time base,
each PES is basically divided for every 184 bytes to
make packets and a header of 4 bytes is added to each
packet to make a TP (Transport Packet) of 188 bytes.
FIG. 1 shows a case wherein video data and audio data
are multiplexed, but in practice, added data of a
program and data such as program information are formed
into a TP form and multiplexed on the time base.

Next, a method for constructing a bit stream for
broadcasting is explained with reference to FIG. 2.

In FIG. 2, programs A, B indicate one program, and
they are output as TS(A), TS(B) in which a video-2
system, apdio-Z system, ECM (Entitlement Control
Messages);l system and program map table (PMT : Program
Map Table) supplied for each program are multiplexed by
multiplexing devices 1, 2. 1In this case, video, audio
and ECM respectively indicate video data, audio data
and added information data and PMT contains a packet ID
for identifying video data, audio data and added

information data and a description relating to the
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program. In TS(A), TS(B) of the programs A, B, a
program association table (PAT), network information
table (NIT), conditional access table (CAT), individual
user key information (EMM (Entitlement Management
Messages) information) which is necessary for watching
and listening to the program and is supplied to the
individual receiver and the like are multiplexed and
output as a TS corresponding to transfer channel data.

In the above digital broadcasting system, in order
to simplify the watching and listening management of
subscribers, individual user key information is
periodically updated on the transmitter side.
Therefore, in order to rapidly start the watching and
listening operation when the standby state is changed
over to the watching and listening state, it is
necessary to monitor the updating operation of the
individual user key information on the receiver side.
In this case, the troublesome condition can be coped
with by maintaining the sub-power supply for a
nece§sary.circuit such as a processor for managing the
individuai user key information in the ON state, but
this will wastefully consume power.

BRIEF SUMMARY OF THE INVENTION

As described above, if a method for maintaining
the sub-power supply for a necessary circuit in the ON
state is used to monitor the updating of added

information on the receiver side in a case where added
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information such as individual user key information is
periodically updated in a digital broadcasting system,
power will be wastefully consumed.

An object of this invention is to provide a
digital broadcast receiving device capable of updating
added information while the power consumption is
suppressed to minimum in the standby mode when digital
broadcast in which added information is periodically
updated is received and rapidly starting the watching
and listening operation when the standby state is
changed over to the watching and listening state.

A digital broadcast receiving device according to
this invention comprises a first processor for
extracting at least added information containing mail
information or information used for watching and
listening to a program and multiplexed on a digital
broadcast signal from the broadcast signal; storage
means for storing added information; and a second
processor having a low power consumption mode and a
normal power mode, for effecting the circuit control
for the wétching and listening operation according to a
preset program and added information; wherein the first
processor extracts the added information which meets
a predetermined filter condition from the digital
broadcast signal and informs the second processor that
the added information is extracted, and the second

processor is set into the low power consumption mode
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when the device is set in the standby state, and
changed over to the normal power mode from the low
power consumption mode when it is informed from the
first processor that the added information is extracted,
then the second processor transfers and writes the
added information extracted by the first processor into
the storage means after it is changed into the normal
power mode, and is returned to the lower power
consumption mode again after the writing operation of
the added information is completed.

With the above construction, when the first
processor extracts added information for watching and
listening to the program from a digital broadcast
signal in the standby state, it informs the second
processor that the added information is extracted.
Then, the second processor is changed over from the low
power consumption mode to the normal power mode,
transfers and stores the added information from the
first processor into the storage means, and is then
returned to the low power consumption mode again after
completioﬁ of the storage of the added information.

As a result, since the second processor detects
the added information in the standby state and is
operated in the normal power mode only when the added
information is stored into the storage means, the added
information can be updated while the power consumption

is suppressed to minimum, thereby permitting the
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watching and listening operation to rapidly start when
the standby state is changed over to the watching and
listening state.

Additional objects and advantages of the invention
will be set forth in the description which follows, and
in part will be obvious from the description, or may be
learned by practice of the invention. The objects and
advantages of the invention may be realized and
obtained by means of the instrumentalities and
combinations particularly pointed out hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING

The accompanying drawings, which are incorporated
in and constitute a part of the specification,
illustrate presently preferred embodiments of the
invention, and together with the general description
given above and the detailed description of the
preferred embodiments given below, serve to explain the
principles of the invention.

FIG. 1 is a diagram showing the packet
consgruct;on of a system layer of ISO/IEC13818-1;

FIG.~2 is a block circuit diagram showing the
construction of a system layer of ISO/IEC13818-1;

FIG. 3 is a block construction diagram showing one
embodiment of a digital broadcast receiving device
according to this invention;

FIG. 4 is a flowchart for illustrating an example

of the operation of a host processor effected when
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watching and listening record information stored into a
smart card in the above embodiment is transferred to
the center;

FIG. 5 is a flowchart for illustrating an example
of the operation of the host processor effected when
EMM information supplied from a stream de-packetting
processor in the above embodiment is held in a DRAM;

FIG. 6 is a flowchart for illustrating an example
of the operation of the stream de-packetting processor
effected when the version of section data in the above
embodiment is updated;

FIG. 7 is a flowchart for illustrating an example
of the operation of the host processor effected when
the version of event information table data in the
above embodiment is updated;

FIG. 8 is a flowchart for illustrating an example
of the operation of the stream de-packetting processor
effected when the version of event information table
data in the above embodiment is updated;

.FIG. 9 is a flowchart for illustrating examples of
the operafions of the stream de-packetting processor
and host processor effected when the version of event
information table data in the above embodiment is
updated;

FIG. 10 is a timing diagram showing the flow of a
process of a receiving device for a bit stream as

another embodiment designed for attaining power saving;
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FIG. 11 is a timing diagram showing the flow of a
process of the receiving device when a log is
transmitted in the standby state in the above
embodiment;

FIG. 12 is a flowchart showing the flow of a whole
process in the above embodiment;

FIG. 13 is a flowchart showing the flow of a
concrete process in the above embodiment;

FIG. 14 is a flowchart showing the flow of another
concrete process in the above embodiment;

FIG. 15 is a flowchart showing the flow of still
another concrete process in the above embodiment; and

FIG. 16 is a flowchart showing the flow of another
concrete process in the above embodiment.

DETAILED DESCRIPTION OF THE INVENTION

There will now be described an embodiment of this
invention with reference to the accompanying drawings.

FIG. 3 shows the construction of a digital
broadcast receiving device which is one embodiment of
thistinveption. In FIG. 3, a digital modulated
broadcast‘signal such as a ground wave, BS
(Broadcasting Satellite), CS (Communication Satellite)
and CATV (Cable Television) is supplied to a terminal
100. The broadcast signal supplied to the terminal 100
is converted into a digital signal in an A/D converter

101, subjected to the demodulation process in a

demodulation circuit 102, subjected to the FEC decoding
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process in an FEC decoder 103, and then supplied to a
de-scramble circuit 104. The de-scramble circuit 104
is to de-scramble the output of the FEC decoder 103 and
the output signal thereof is supplied to a stream de-
packetting processor 105.

The stream de-packetting processor 105 effects the
de-packetting process for a transport packet defined by
IS013818-1 and ETSI based on the output of the de-
scramble circuit 104 and an audio PES signal in the
signal subjected to the de-packetting process is
transferred to an MPEG audio decoder 107 according to
PDI specified by a host processor 106. The MPEG audio
decoder 107 effects the decoding process for the
transferred audio PES signal to convert the same into
an audio signal and the audio signal is supplied to an
audio reproducing device (not shown) via a terminal 108.

Further, among the signal subjected to the de-
packetting process in the stream de-packetting
processor 105, the video PES signal is transferred to
an MPEG video decoder 109. Like the audio signal, the
video PES.signal is subjected to the decoding process
in the MPEG video decoder 109, subjected to the
encoding process in an NTSC encoder 110 and then output
as a video signal to a monitor (not shown) via a
terminal 111. At this time, an SDRAM 112 is used as a
buffer for data of the MPEG audio decoder 107 and MPEG

video decoder 109.
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Further, added information and the like subjected
to the de-packetting process in the stream de-
packetting processor 105 are transferred to the host
processor 106. The host processor 106 downloads the
program from a ROM 113 at the time of turn-ON of the
power supply switch and starts various types of
application softwares 106a so as to effect the
following control operation based on information which
the viewer or listener inputs and which is supplied
from a Sub-MPU (Micro Processing Unit) 114 and added
information supplied from the stream de-packetting
processor 105.

(1) The operation of inputting/outputting data to
or from a high-speed interface 115 is controlled.

(2) Watching and listening record data is formed
and the watching and listening record data is
transmitted to the center of the provider by use of a
modem 116.

(3) Data such as a response is transmitted by use
of the modem 116 while interactive broadcast such as a
questionnéire is received.

(4) Watching and listening record data is formed
and held in a smart card 117 when the viewer utilizes
the pay per view (PPV) system.

(5) When a scrambled program is received, key
information of the program is drawn from the smart card

117 so as to permit the program to be watched and
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listened.

(6) Added information transmitted from the stream
de-packetting processor 105 is held in a DRAM-(Dynamic
Random Access Memory) 118.

(7) Settings for effecting the de-packetting
process are made for the stream de-packetting
processor 105.

(8) The decoding processes of the MPEG audio
decoder 107 and MPEG video decoder 109 are controlled.

(9) When EMM, ECM are acquired by the stream de-
packetting processor 105, the version thereof is
managed, and if the version is updated, the old
information is replaced, information of an individual
is extracted from EMM and information of the program is
extracted from ECM and stored into the smart card 117
as key information.

(10) The period at which individual EMM is
acquired is determined based on transmission period
information of individual EMM and the timing of
reception of the individual EMM.

The ébove digital broadcast receiving device has a
watching and listening state in which the viewer
watches and listens and a standby state in which the
viewer stops watching and listening. 1In the watching
and listening state, the power supplies of all of the
circuits are turned ON to effect the viewable operation

(normal operation), and in the standby state, the power
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supplies for circuits including the A/D converter 101
to the stream de-packetting processor 105 and the DRAM
118 are turned ON as in the watching and listening
state to maintain the normal operation state. At this
time, the host processor 106 is set in the low power
consumption mode and the power supply for the other
portion is set in the OFF state and may be turned ON
when necessary to operate the corresponding portion.

The smart card 117 indicates a card defined by
1507816 or a corresponding card. 1In the smart card 117,
key information for permitting a specified program to
be watched and listened is previously stored, and when
the specified program is watched and listened by use of
the key information, watching and listening record data
of the specified program is written.

Further, the low power consumption mode of the
host processor 106 indicates a mode in which the power
consumption is lowered by partially interrupting the
operation of the host processor 106, but the bus
release request from the exterior can be accepted or a
corresponding mode. The host processor 106 contains a
timer for executing the periodic process.

Next, the operations of the stream de-packetting
processor 105 and host processor 106 in the standby
state are explained for each case.

(1) In a case where watching and listening record

data is informed to the center of the provider by use
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of the monitor 116, the host processor 106 performs the
operation as shown in the flowchart of FIG. 4.

First, when the time previously specified by the
timer is reached, the data transmission operation is
started (step S11) and the mode is changed from the low
power consumption mode to the normal power mode (step
S512). Then, the power supplies of the smart card 117
and modem 116 are turned ON to set them into the
operative state (steps S13, S14) and extract watching
and listening record data from the smart card 117
(step S15).

Next, a call is issued to the modem 116 to connect
the center to the communication line (step S16) and
transmit the watching and listening record data
extracted from the smart card 117 to the center side
via the modem 116 (step S17). After this, the power
supplies of the modem 116 and smart card 117 are turned
OFF (step S18) to set the low power consumption mode
again (step S19).

¢ (2) In a case where EMM information transmitted
from the étream de-packetting processor 105 is held in
the DRAM 118, the stream de-packetting processor 105
and host processor 106 perform the operation as shown
in the flowchart of FIG. 5 as a method 1 for coping
with the above operation.

First, when EMM information which meets the

predetermined filter condition is received (step S521),
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the stream de-packetting processor 106 informs the host
processor 106 that EMM information is received (step
S22). The host processor 106 changes the mode from the
low power consumption mode to the normal power mode in
response to reception of the information (step S23),
receives the EMM information from the stream de-
packetting processor 105 (step S24) and writes the EMM
information into the DRAM 118 (step S25). After this,
the mode thereof is returned to the low power
consumption mode (step S26) and the process is
terminated.

Further, as a method 2 for coping with the above
operation, the stream de-packetting processor 105 and
host processor 106 may be operated as follows. First,
when the receiving device itself is set into the
standby state, the host processor 106 permits the
stream de-packetting processor 105 to act as a bus
master and is set into the low power consumption mode.
When the stream de-packetting processor 105 receives
EMM ;nformation in the standby state, it directly
writes thé EMM information into the DRAM 118. At this
time, the host processor 106 maintains the low power
consumption mode.

(3) In a case where mail information transmitted
from the stream de-packetting processor 105 is held in
the DRAM 118, the host processor 106 performs the

following operation as a method 1 for coping with the
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above operation.

First, when it receives information that mail
information is transmitted from the stream de-
packetting processor 105, the mode thereof is changed
from the low power consumption mode to the normal power
mode. Then, it writes the mail information transmitted
from the stream de-packetting processor 105 into the
DRAM 118 and is set into the low power consumption mode
again.

Further, as a method 2 for coping with the above
operation, the stream de-packetting processor 105 and
host processor 106 may be operated as follows. That is,
when the receiving device itself is set into the
standby state, the host processor 106 permits the
stream de-packetting processor 105 to act as a bus
master and is set into the low power consumption mode.
In the standby state, the host processor 106 maintains
the low power consumption mode and the stream de-
packetting processor 105 directly writes mail
info;matipn transmitted into the DRAM 118.

(4) .In a case where the version of section data
defined by IS013818-1 and ETSI is updated, the host
processor 106 performs the following operation as a
method 1 for coping with the above operation.

First, when the host processor 106 receives
information that section data of new version is

received from the stream de-packetting processor 105,



10

15

20

25

CA 02243770 1998-07-21

the mode thereof is immediately changed from the low
power consumption mode to the normal power mode. Then,
it writes section data of the new version transferred
from the stream de-packetting processor 105 into the
DRAM 118 and makes a setting for the stream de-
packetting processor 105 for de-packetting and fetching
section data of new version. After this, the mode
thereof is returned to the low power consumption mode.

Further, as a method 2 for coping with the above
operation, the stream de-packetting processor 105 and
host processor 106 may be operated as shown in the
flowchart of FIG. 6.

First, when the receiving device itself is set
into the standby state, the host processor 106 permits
the stream de-packetting processor 105 to act as a bus
master and is set into the low power consumption mode
(step S27). When the stream de-packetting processor
105 receives section data of new version which meets
the predetermined filter condition in the standby state
(step S28), it writes the data into the DRAM 118 and
makes a sétting for de-packetting and fetching section
data of new version (step S529). At this time, the host
processor 106 maintains the low power consumption mode.

(5) In a case where the version of event
information table (EIT) data defined by ETSI is updated
as a special example of the case (4), the stream de-

packetting processor 105 and host processor 106 are
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operated as shown in the flowchart of FIG. 7 as a
method 2 for coping with the above operation.

First, the stream de-packetting processor 105
receives SI (System Integration) information of new
version which meets the predetermined filter condition,
for example, for every 3 hours (step S30) and informs
the host processor 106 that it has received the SI
information (step S31). The host processor 106 changes
the mode thereof from the low power consumption mode to
the normal power mode in response to reception of the
information (step S32).

Then, the stream de-packetting processor 105
transfers SI information of new version to the host
processor 106 (step S33). The host processor 106
receives the SI information and stores the same into
the DRAM 118, makes a setting for de-packetting and
fetching section data of new version for the stream de-
packetting processor 105 (step S34) and is then set to
the low power consumption mode (step S35).

tFurther, the stream de-packetting processor 105
and host érocessor 106 are operated as shown in the
flowchart shown in FIG. 8 as a method 2 for coping with
the above operation.

First, when the receiving device itself is set
into the standby state, the host processor 106 permits
the stream de-packetting processor 105 to act as a bus

master and changes the mode thereof from the normal
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power mode into the low power consumption mode (step
S36). 1In the standby state, the stream de-packetting
processor 105 receives SI information of new version
which meets the predetermined filter condition for
every 3 hours and starts the signal processing
operation (step S37). Then, it writes the received SI
information of new version into the DRAM 118 (step S38)
and makes a setting for de-packetting and fetching
section data of new version (step S39). At this time,
the host processor 106 maintains the low power
consumption mode.

Further, the stream de-packetting processor 105
and host processor 106 are operated as shown in the
flowchart shown in FIG. 9 as a method 3 for coping with
the above operation.

First, the host processor 106 changes the mode
thereof from the low power consumption mode to the
normal power mode for every 3 hours and sets a new
filter condition in the stream de-packetting processor
105 so that ETI information can be acquired from the
stream de;packetting processor 105 (step S40). Then,
it receives ETI information thus obtained, updates the
ETI information held in the DRAM 118 and then changes
the mode thereof to the low power consumption mode
again (step S41). After this, the stream de-packetting
processor 105 acquires ETI information based on the

thus set filter condition and directly writes the same
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into the DRAM 118 (step S42).

As described above, according to this embodiment,
when the stream de-packetting processor 105 extracts
mail information or EMM information for watching and
listening to the program from a digital broadcast
signal containing a video signal and audio signal in
the standby state, it informs the host processor 106
that the EMM information or mail information is
extracted. Then, the host processor 106 changes the
mode thereof from the low power consumption mode to the
normal power mode, transfers and stores the EMM
information or mail information from the stream de-
packetting processor 105 into the smart card 117 or
DRAM 118, and is set into the low power consumption
mode again after completion of the storage.

Therefore, the power consumption can be suppressed
to minimum in the standby state and the watching and
listening operation can be immediately started when the
operation mode is changed from the standby state to the
watching and listening state by storing mail informa-
tion or EﬁM information necessary for the watching and
listening operation in the smart card 117 or DRAM 118
in the standby state.

Further, the host processor 106 permits the stream
de-packetting processor 105 to act as a bus master and
maintains the low power consumption mode in the standby

state and the stream de-packetting processor 105
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directly writes EMM information or mail information
into the DRAM 118 so that the power consumption of each
circuit can be further suppressed in the standby state.
Further, when the version of section data is updated,
the same operation can be attained.

In a case where watching and listening record data
stored in the smart card 117 is transferred to the
center in the standby state, watching and listening
record data can be transferred to the center while the
power consumption is suppressed to minimum in the
standby state and the center can collectively manage
the watching and listening record data for the program
by changing the mode of the host processor 106 from the
low power consumption mode to the normal power mode,
setting the power supplies of the modem 116 and smart
card 117 in the ON state, reading out watching and
listening record data from the smart card 117 and
transferring the same to the center via the modem 116,
and then setting the power supplies of the modem 116
and pmart card 117 into the OFF state to set the low
power con;umption mode. Further, when watching and
listening record data is stored in the DRAM 118, the
host processor 106 may read out the watching and
listening record data from the DRAM 118 and transfer
the same to the center via the modem 116.

In the above embodiment, a case wherein EMM

information or mail information is stored in the DRAM
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118 is explained, but the information may be stored

in the smart card 117. 1In this case, if the host
processor 106 is informed that EMM information or mail
information is received from the stream de-packetting
processor 105 in the standby state, the mode thereof is
changed from the low power consumption mode to the
normal power mode and it turns ON the power supply of
the smart card 117. Then, the host processor 106
transfers and stores EMM information or mail informa-
tion from the stream de-packetting processor 105 into
the smart card 117, turns OFF the power supply of the
smart card 117 after completion of the storage, and
then the mode thereof is returned to the low power
consumption mode.

In the above embodiment, in a state in which the
user dose not view a program and the power supply is
turned OFF (the AC power supply is made active as it
is), only the signal processing system containing the
MPEG audio decoder 107, and MPEG video decoder 109 and
the pucceeding-stage circuits is set into the OFF state,
and the signal processing system containing the stream
de-packetting processor 105 and the preceding-stage
circuits is fully operated and electricity is used
wastefully. The following embodiment is made to solve
this problem.

It is assumed in the following embodiment that

information indicating the transmission period of EMM
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is contained in SI information and is transmitted from
the transmission side for the power supply OFF state in
which the user does not view the program. If the user
stops watching the program and turns OFF the power
supply on the receiver side, the built-in timer is set
according to the next EMM acquiring timing based on the
EMM transmission period information after EMM next
transmitted is received and information is updated in
the host processor 106 and the power supply thereof and
the power supply of the above signal processing system
are turned OFF and the standby state is set. Then, if
an ON instruction is issued at timing specified by the
timer, the power supply thereof and the power supply of
the above signal processing system are turned ON to
start reception (wake up) and check the version of EMM.
If the version is updated, EMM is updated, and if the
version is not updated, the timer is set again. After
this, the same operation is repeatedly effected to save
electricity.

¢ If EMM transmission period information is not
contained‘in SI information on the transmission side,
the EMM transmission period is derived on the receiver
side during the operation of the receiving device, and
when the standby state is set, time shorter than the
EMM transmission period is set in the timer so as to
stably acquire EMM although the efficiency is somewhat

lowered.
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When the viewer watches a program in the
construction of FIG. 3, electricity is supplied to all
of the circuits, but if the viewer stops watching the
program and the receiving device is set into the
standby state, the built-in timer is set to time
immediately before the next EMM acquiring time based on
the individual EMM acquiring period set up by the host
processor 106 at the time of turn-ON of the power
supply as shown in FIG. 10, and then the power supplies
of all of the circuits are turned OFF and the standby
mode is set. At the time set by the timer, wake-up is
made to turn ON the power supplies of the system
ranging from the antenna to the de-packetting processor
105, acquire EMM, subject the same to the updating
process as required, then set the built-in timer again,
and turn OFF the power supplies of all of the circuits.
After this, the above operation is repeatedly effected
until the receiving device is operated.

In a case where the host processor 106 is set into
the standby mode, the bus which the host processor 106
takes chafge of is open to the exterior circuit. That
is, when the power supply is temporarily turned ON to
acquire EMM, only the power supplies for the system
ranging from the antenna to the de-packetting processor
105 and the DRAM 118 may be turned ON, and if EMM is
received, the de-packetting processor 105 makes an

interrupt so that the host processor 106 may be changed
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over from the standby state to the power supply ON
state, then the version of the received EMM is checked,
the EMM is updated if the version thereof is changed,
the newly acquired EMM is discarded if the version
thereof is not changed, and the host processor 106 is
set into the standby state again. After issuance of
the interrupt, the power supplies for the system
ranging from the antenna to the de-packetting processor
105 are turned OFF.

As shown in FIG. 10, in order to correct an error
of the transmission period according to the precision
of the transmission period of EMM, time shorter than
the detected transmission period is set in the timer
and, when the time set has elapsed, the power supplies
for the system ranging from the antenna to the de-
packetting processor 105 are controlled to be turned ON.
In a case where the viewer turns OFF the power supply
of the receiving device when EMM is received, the above
operation is repeatedly effected so as to always
acquire the newest EMM. In order to acquire individual
EMM, vari&us other table data may be acquired and
stored into the DRAM 118 until EMM is acquired and
updated when the power supplies for the system ranging
from the antenna to the de-packetting processor 105 and
containing the DRAM 118 are set in the ON state.

FIG. 11 shows the operation in a case where a log

watched at time other than the time set by the timer is
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transmitted to the broadcasting station side. When the
watched log is transmitted, the power supplies for the
host processor 106 and modem are turned ON, but at this
time, the timer is not reset and next EMM is received
with the period kept unchanged. When the receiving
device is turned ON irrespective of the timer,
remaining time to the time when the receiving device is
next turned OFF may be set into the timer so as to
attain the same effect.

Next, the concrete process flow is explained.

FIG. 12 shows the flow of the whole process by
taking it into consideration that the transmission
period information is broadcast together with EMM
information on the broadcasting station side. When
service reception is started, EMM and EMM transmission
period information are received (step S51), and after
interruption of EMM reception (step S52), next EMM
acquirement timing (EMM transmission period - specified
time) is calculated based on the EMM transmission
peripd ang the timing at which the EMM is received and
set into ﬁhe timer (step S53). After elapse of time
set in the timer, wake-up is made to start receiving
EMM (step 554) and then the process of the step S51 is
effected again.

The above process has a feature that the EMM
receiving timing is determined based on the timing at

which the EMM is received and EMM transmission period
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information and the state for receiving EMM is set up
at the time earlier than the time at which EMM is
transmitted by the specified time.

FIG. 13 shows the flow of a process containing the
control for the power supply when the receiving device
is set into the standby state. First, when the
receiving device (IRD) is turned ON and set into the
reception state, whether or not the viewer makes a
request of the state change to the standby state is
checked (step S61). If the request is made, EMM and
EMM transmission period information are received (step
S62), and after interruption of EMM reception (step
S$63), next EMM acquirement timing (EMM transmission
period - specified time) is calculated based on the EMM
transmission period and the timing at which the EMM is
received and set into the timer (step S64). During the
time set in the timer, the sub-CPU 114 permits only the
remote control reception function to be made active,
the main CPU (host processor 106) sets the power saving
mode, the‘power supplies of the circuits other than the
memory (DﬁAM 118) are turned OFF (step S65).

Whether or not the viewer has changed the IRD to
the ON state is checked in this state (step S66), if
the change to the ON state is made, the step S61 is
effected again, and if no change is made, the main CPU
(host processor 106) turns ON the power supplies for

the system ranging from the antenna to the
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de-packetting processor 105 to acquire EMM after elapse
of time set in the timer (step S67), and then the step
S62 is effected again.'

The above process has a feature that the whole
circuits of the IRD are made active only during the EMM
reception period when the viewer sets the IRD into the
standby state and the circuits except the circuit for
managing time are not made active in the other time.
Particularly, the process has a feature that no
electricity is supplied to the antenna while the viewer
sets the IRD into the standby state and electricity is
supplied to the antenna only during EMM reception in a
case where the IRD supplies electricity to the antenna.

FIG. 14 shows the flow of the process in a case
where other SI information is acquired at the time of
EMM acquirement in the standby state and the informa-
tion is held in addition to the function shown in
FIG. 13. First, when the receiving device (IRD) is
turned ON and set into the reception state, whether or
not the v;ewer makes a request of the state change to
the standﬁy state is checked (step S71). 1If the
request is made, acquirement and updating of SI
information other than EMM are effected (step S72) and
whether reception of EMM and EMM transmission period
information is completed or not is checked (step S73).

If the reception is not completed, the step S72 is

effected again, and if the reception is completed,
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interruption of EMM reception is made (step S74) and
then next EMM acquirement timing (EMM transmission
period - specified time) is calculated based on the EMM
transmission period and the timing at which the EMM is
received and set into the timer (step S75). During the
time set in the timer, the sub-CPU 114 permits only the
remote control reception function to be made active,
the main CPU (host processor 106) sets the power saving
mode, the power supplies of the circuits other than the
memory (DRAM 118) are turned OFF (step S76).

Whether or not the viewer has changed the IRD to
the ON state is checked in this state (step S77), if
the change to the ON state is made, the step S71 is
effected again, and if no change is made, the main CPU
(host processor 106) turns ON the power supplies for
the system ranging from the antenna to the de-
packetting processor 105 to acquire EMM after elapse of
time set in the timer (step S$78), and then the step S72
is effected again.

» The above process has a feature that the whole
circuits éf the IRD are made active only during the EMM
reception period when the viewer sets the IRD into the
standby state and other SI information is also acquired
and stored into the memory for holding information
until EMM is acquired.

FIG. 15 shows another example of the process.

First, when the IRD is turned ON and set into the
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reception state, EMM and EMM transmission period
information are received (step S81), and after
interruption of EMM reception (step S82), next EMM
acquirement timing (EMM transmission period - specified
time) is calculated based on the EMM transmission
period and the timing at which the EMM is received and
set into the timer (step S83).

At this time, whether or not the viewer has
changed the IRD to the standby state is checked (step
S84), if no change is made, the step S81 is effected
again, and if the change is made, the main CPU (host
processor 106) turns ON the power supplies for the
system ranging from the antenna to the de-packetting
processor 105 to acquire EMM (step S85) after elapse of
time set in the timer when the power supply is turned
ON. In this state, EMM and EMM transmission period
information are received (step S86), and after
interruption of EMM reception (step S82), next EMM
acquirement timing (EMM transmission period - specified
time) is calculated based on the EMM transmission
period ana the timing at which the EMM is received and
set into the timer (step S88). During the time set in
the timer, the sub-CPU 114 permits only the remote
control reception function to be made active, the main
CPU (host processor 106) sets the power saving mode,
the power supplies of the circuits other than the

memory (DRAM 118) are turned OFF (step S89).
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At this time, whether or not the viewer has
changed the IRD to the ON state is checked (step S90),
if the change to the ON state is made, the step S81 is
effected again, and if no change is made, the main CPU
(host processor 106) turns ON the power supplies for
the system ranging from the antenna to the de-
packetting processor 105 to acquire EMM (step S91)
after elapse of time set in the timer and the step S86
is effected again.

| The above process has a feature that EMM reception
is repeatedly effected in the extracted EMM trans-
mission period also when the viewer watches the program
by use of the IRD, and in a case where the viewer once
sets the IRD into the standby state and the viewer
turns OFF the power supply of the IRD and then turn ON
the same for permitting the broadcasting station to
fetch the watching and listening record, EMM is
acquired during the ON period.

FIG. 16 shows still another example of the process.
Firsg, whgn the IRD is turned On and set into the
reception‘state, EMM and EMM transmission period
information are received (step S101), and after
interruption of EMM reception (step 5102), next EMM
acquirement timing (EMM transmission period - specified
time) is calculated based on the EMM transmission
period and the timing at which the EMM is received and

set into the timer (step S103).
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At this time, whether or not the viewer has
changed the IRD to the standby state is checked (step
$104), if no change is made, the step S101 is effected
again, and if the change is made, remaining time of the
time set in the timer set when the change is made to
the standby state is calculated, the timer is set again,
and after elapse of time set in the timer, the main CPU
(host processor 106) turns ON the power supplies for
the system ranging from the antenna to the de-
packetting processor 105 to acquire EMM (step S105).

In this state, EMM and EMM transmission period
information are received (step S106), and after
interruption of EMM reception (step S107), next EMM
acquirement timing (EMM transmission period - specified
time) is calculated based on the EMM transmission
period and the timing at which the EMM is received and
set into the timer (step S108). During the time set in
the timer, the sub-CPU 114 permits only the remote
control reception function to be made active, the main
CPU (host‘processor 106) sets the power saving mode,
the power‘supplies of the circuits other than the
memory (DRAM 118) are turned OFF (step S109).

At this time, whether or not the viewer has
changed the IRD to the ON state is checked (step S110),
if the change to the ON state is made, the step S101 is
effected again, and if no change is made, the main CPU

(host processor 106) turns ON the power supplies for
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the system ranging from the antenna to the de-
packetting processor 105 to acquire EMM (step S91)
after elapse of time set in the timer and then the step
5106 is effected again.

The above process has a feature that EMM reception
is repeatedly effected in the extracted EMM trans-
mission period also when the viewer watches the program
by use of the IRD, and in a case where the viewer
changes the IRD into the standby state or the power
supply of the IRD is once turned ON and then turned OFF
according to the change for permitting the broadcasting
station to fetch the watching and listening record or
the like, time set in the timer is adequately changed
based on the timing at which the IRD is turned OFF and
the period in which EMM is received so as to acquire
EMM. At this time, the IRD is made active, then time
is set in the timer based on the EMM reception timing
and the EMM transmission period information, and after
elapse of the set time, EMM reception is effected and
the gircu;ts except the circuit for managing time are
not made éctive in the other time.

This invention is not limited to the above
embodiment and this invention can be variously modified
without departing from the technical scope thereof.

As described above, according to this invention,
there is provided a digital broadcast receiving device

in which added information can be updated while the
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power consumption is suppressed to minimum in the
standby state at the time of reception of digital
broadcast in which added information is periodically
updated and the watching and listening operation can be
rapidly started when the operation state is changed
from the standby state to the watching and listening
state.

Additional advantages and modifications will
readily occur to those skilled in the art. Therefore,
the invention in its broader aspects is not limited to
the specific details and representative embodiments
shown and described herein. Accordingly, various
modifications may be made without departing from the
spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.
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CLAIMS

1. A digital broadcast receiving device
comprising:

a first processor for extracting at least updating
information for selecting a program, or added infor-
mation containing mail information or information for
watching and listening to a program and multiplexed on
a digital broadcast signal from the digital broadcast
signal;

first storage means for storing the added
information or updating information; and

a second processor having a low power consumption
mode and a normal power mode, for effecting the circuit
control for the watching and listening operation
according to a preset program and the added information
or updating information;

wherein said first processor extracts the added
information or updating information which meets a
predetermined filter condition from the digital
broagcast‘signal and informs said second processor that
the added‘information or updating information is
extracted, and said second processor is set into the
low power consumption mode when the device is set in
the standby state, and is changed into the normal power
mode from the low power consumption mode when it is
informed from said first processor that the added

information or updating information is extracted, then
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said second processor transfers and writes the added
information or updated information extracted by said
first processor into said first storage means after the
mode thereof is changed into the normal power mode, and
is returned to the lower power consumption mode again
after the writing operation of the added information or
updating information is completed.

2. A digital broadcast receiving device according
to claim 1, wherein said first storage means is a
memory card used for watching and listening to a
program, a power supply thereof is selectively turned
ON/OFF by said second processor in a state in which
said second processor is set in the normal power mode,
and the added information or updating information can
be written when the power supply thereof is set in the
ON state.

3. A digital broadcast receiving device according
to claim 1, further comprising second storage means for
storing watching and listening record information; and
trangmitting means for transmitting the watching and
listening‘record information to a center;

wherein said second processor changes the mode
thereof from the low power consumption mode to the
normal power mode, sets the power supply of said
transmitting means in the ON state, reads out the
watching and listening record information from said

second storage means, transmits the same to the center
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via said transmitting means, then sets the power supply
of said transmitting means in the OFF state and the
mode thereof is set into the low power consumption mode
again in a case where the watching and listening record
information is transmitted to the center while the
device is set in the standby state.

4. A digital broadcast receiving device according
to claim 1 or 3, wherein said second storage means is a
memory card used for storing the watching and listening
record information, a power supply thereof is selec-
tively turned ON/OFF by said second processor in a
state in which said second processor is set in the
normal power mode, and set into the ON state to permit
the watching and listening record information to be
read out when the watching and listening record
information is transmitted to the center, and set into
the OFF state after the watching and listening record
information is transmitted to the center.

5. A digital broadcast receiving device
comp;ising:

a fifst processor for extracting at least updating
information for selecting a program, or added infor-
mation containing mail information or information for
watching and listening to a program and multiplexed on
a digital broadcast signal from the digital broadcast
signal;

first storage means for storing the added
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information or updating information; and

a second processor having a low power consumption
mode and a normal power mode, for effecting the circuit
control for the watching and listening operation
according to a preset program and the added information
or updating information;

wherein said second processor permits said first
processor to write the added information or updating
information when it is set into the standby state and
the mode thereof is set in the low power consumption
mode, and said first processor accesses said storage
means based on the write permission to said first
storage means given by said second processor and
transfers and writes the added information or updating
information extracted from the digital broadcast signal
into said first storage means.

6. A digital broadcast receiving device according
to claim 5, wherein said first storage means is a
semiconductor memory into which the added information
or updating information can be written.

7. A digital broadcast receiving device
comprising:

a first processor for extracting at least updating
information for selecting a program, or added infor-
mation containing mail information or information for
watching and listening to a program and periodically

multiplexed on a digital broadcast signal from the
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digital broadcast signal;

first storage means for storing the added
information or updating information; and

a second processor having a low power consumption
mode and a normal power mode, for effecting the circuit
control for the watching and listening operation
according to a preset program and the added information
or updating information;

wherein said first processor extracts timing
information and the added information or updating
information which meets a predetermined filter
condition from the digital broadcast signal, informs
said second processor that the added information or
updating information is extracted and transmits the
timing information to said second processor, and said
second processor has a timer for informing that preset
time after turn-OFF time has elapsed and repeatedly
effects a process for calculating time at which next
added information or updating information is trans-
mitted based on the timing information obtained in the
operative~state of the receiving device, setting the
calculated time into said timer, acquiring the added
information or updating information when it is informed
that the time set in said timer has elapsed, then
calculating time at which next added information or
updating information is transmitted, and setting the

calculated time into said timer.
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8. A digital broadcast receiving device according
to claim 7, wherein second processor makes a circuit
for receiving the added information or updating
information active during a period in which the added
information or updating information is received when
the receiving device is set in the standby state and
makes circuits other than a circuit for managing time
non-active in the other period.

9. A digital broadcast receiving device according
to claim 7, wherein said second processor supplies
electricity to an antenna for receiving the added
information or updating information active during a
period in which the added information or updating
information is received when the receiving device is
set in the standby state and sets the antenna in the
non-power supply state in the other period.

10. A digital broadcast receiving device according
to claim 7, wherein second processor acquires other
service information during a period in which the added
infogmatipn or updating information is received and
stores thé acquired service information into said first
storage means when the receiving device is set in the
standby state.

11. A digital broadcast receiving device according
to claim 7, further comprising second storage means for
storing watching and listening record information; and

transmitting means for transmitting the watching and
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listening record information to a center;

wherein said second processor calculates time to
be set into said timer by taking into consideration a
period for reading out watching and listening record
information from said second storage means and
transmitting the same to the center via said
transmitting means when a watching and listening record
information request signal is extracted.

12. A digital broadcast receiving device according
to claim 7, wherein second processor makes said second
storage means and transmitting means active only in a
period for transmission of the watching and listening
record information when the receiving device is set in
the standby state and makes said second storage means

and transmitting means non-active in the other period.
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START DATA TRANSMISSION S11
OPERATION BASED ON TIMER

HOST PROCESSOR CHANGES MODE FROM LOW
POWER CONSUMPTION MODE TO NORMAL MODE

~S12

Y

TURN ON POWER SUPPLY OF SMART CARD

~S13

!

TURN ON POWER SUPPLY OF MODEM

~S14

Y

HOST PROCESSOR EXTRACTS WATCHING AND
LISTENING RECORD FROM SMART CARD

~S15

Y

HOST PROCESSOR CALLS MODEM

~S16

Y

TRANSMIT WATCHING AND
LISTENING RECORD TO CENTER

~S17

Y

HOST PROCESSOR TURNS OFF POWER
SUPPLIES OF MODEM AND SMART CARD

~S518

Y

HOST PROCESSOR ITSELF IS CHANGED
INTO LOW POWER CONSUMPTION MODE

~S19

!

(' END OF PROCESS )

FIG.4
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STREAM DE-PACKETTING PROCESSOR
RECEIVES EMM WHICH MEETS PRESET S21

FILTER CONDITION TO START PROCESS

!

STREAM DE-PACKETTING PROCESSOR
INFORMS HOST PROCESSOR THAT
NECESSARY EMM IS RECEIVED

~ S22

!

HOST PROCESSOR CHANGES MODE
FROM LOW POWER CONSUMPTION
MODE TO NORMAL MODE

~S23

Y

STREAM DE-PACKETTING
PROCESSOR TRANSFERS EMM
INFORMATION TO HOST PROCESSOR

~S24

Y

HOST PROCESSOR TRANSFERS EMM TO MEMORY

~S25

Y

HOST PROCESSOR ITSELF IS CHANGED
INTO LOW POWER CONSUMPTION MODE

~ S26

(_END OF PROCESS )

FIG.5
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HOST PROCESSOR PREVIOUSLY SETS
BUS FREE FOR STREAM DE-PACKETTING
PROCESSOR WHEN A VIEWER SETS
RECEIVER INTO STANDBY STATE

Y

STREAM DE-PACKETTING PROCESSOR RECEIVES
SECTION DATA WHICH MEETS PRESENT FILTER
CONDITION TO START PROCESS

!

STREAM DE-PACKETTING PROCESSOR WRITES
RECEIVED SECTION DATA INTO MEMORY

Y
FIG.6  (ENp oF PROCESS )

S27

~S28

~S29

STREAM DE-PACKETTING PROCESSOR
RECEIVES S1 INFORMATION WHICH
MEETS PRESENT FILTER CONDITION FOR
EVERY 3 HOURS TO START PROCESS

!

STREAM DE-PACKETTING PROCESSOR
INFORMS HOST PROCESSOR THAT
NECESSARY S| INFORMATION IS RECEIVED

!

HOST PROCESSOR CHANGES MODE FROM LOW
POWER CONSUMPTION MODE TO NORMAL MODE

!

STREAM DE-PACKETTING PROCESSOR TRANSFERS
S| INFORMATION TO HOST PROCESSOR

!

HOST PROCESSOR TRANSFERS
S| INFORMATION TO MEMORY

!

HOST PROCESSOR ITSELF IS CHANGED
INTO LOW POWER CONSUMPTION MODE

Y
FI1G.7  ( END OF PROCESS )
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~ S31
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HOST PROCESSOR PREVIQUSLY SETS

BUS FREE FOR STREAM DE-PACKETTING

PROCESSOR WHEN A VIEWER SETS
RECEIVER INTO STANDBY STATE

Y

STREAM DE-PACKETTING PROCESSOR
RECEIVES SI INFORMATION OF NEW
VERSION WHICH MEETS PRESENT
FILTER CONDITION FOR EVER 3
HOURS TO START PROCESS

S36

~S37

Y

STREAM DE-PACKETTING PROCESSOR
WRITES RECEIVED S1 |NFORMATION
OF NEW VERSION INTO MEMORY

~S38

Y

STREAM DE-PACKETTING PROCESSOR
UPDATES FILTER CONDITION

~S39

[

FIG.8  (_eNp oF PROCESS )

HOST PROCESSOR IN CHANGED FROM
LOW POWER CONSUMPTION MODE TO
NORMAL MODE FOR EVERY 3 HOURS

AND SETS NEW FILTERING CONDITION

IN STREAM DE-PACKETTING
PROCESSOR TO START PROCESS

Y

HOST PROCESSOR ITSELF IS CHANGED
INTO LOW POWER CONSUMPTION MODE

S40

~S41

\

STREAM DE-PACKETTING PROCESSOR
ACQUIRES S1 INFORMATION BASED
ON PRESET FILTER CONDITION AND
WRITES THE SAME INTO MEMORY

~S42

Y
FIG.9  (_END OF PROCESS )
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(_ START SERVICE RECEPTION )

3

Y

RECEIVE EMM AND EMM
TRANSMISSION PERIOD INFORMAT ION

~S51

'

INTERRUPT EMM RECEPTION

~S52

'

SET NEXT EMM ACQUIREMENT TIMING

(EMM TRANSMISSION PERIOD-SPECIFIED TIME)
DERIVED BASED ON EMM TRANSMISSION PERIOD AND
TIMING AT WHICH EMM IS ACQUIRED INTO TIMER

~S53

l

START EMM ACQUIREMENT AFTER
ELAPSE OF TIME SET IN TIMER

~S54

FIG.12
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((RECEPTION STATE IN WHICH IRD IS SET ON )

VIEWER MAKES

RECEIVE EMM AND EMM TRANSMISSION PERIOD INFORMATION |~S62

L]
INTERRUPT EMM RECEPTION ~S63
L]
SET NEXT EMM ACQUIREMENT TIMING (EMM TRANSMISSION
PERIOD-SPECIFIED TIME) DERIVED BASED ON EMM ~S64

TRANSMISSION PERIOD AND TIMING AT WHICH EMM IS
ACQUIRED INTO TIMER

Y
SUB-CPU PERMITS ONLY REMOTE CONTROL RECEPTION

FUNCTION TO BE MADE ACTIVE, MAIN CPU SETS POWER ~S65
SAVING MODE, POWER SUPPLIES OF CIRCUITS OTHER THAN
MEMORY ARE SET IN OFF STATE DURING TIME SET IN TIMER

VIEWER MAKES

YES
' STATE CHANGE OF IRD TO ON STATE?

MAIN CPU TURNS ON POWER SUPPLIES OF SYSTEM RANGING
FROM ANTENNA TO DE-PACKETTING PROCESSOR TO ACQUIRE  [-S67

EMM_AFTER ELAPSE OF TIME SET IN TIMER
L

FIG.13
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(RECEPTION STATE IN WHICH IRD IS SET ON )

VIENER MAKES
REQUEST OF STATE CHANGE OF IRD TO STANDBY
STATE?

ACQUIRE AND UPDATE SI INFORMATION OTHER THAN EMM  |~S72

RECEPTION OF EMM,
EMM TRANSMISSION PERIOD INFORMATION
COMPLETED?

INTERRUPT EMM RECEPTION ~S74
]
SET NEXT EMM ACQUIREMENT TIMING (EMM TRANSMISSION
PERIOD-SPECIFIED TIME) DERIVED BASED ON EMM ~S75

TRANSMISSION PERIOD AND TIMING AT WHICH EMM IS
ACQUIRED INTO TIMER

]
SUB-CPU PERMITS ONLY REMOTE CONTROL RECEPTION

FUNCTION TO BE MADE ACTIVE, MAIN CPU SETS POWER ~S76
SAVING MODE, POWER SUPPLIES OF CIRCUITS OTHER THAN
MEMORY ARE SET IN OFF STATE DURING TIME SET IN TIMER

YES VIEWER MAKES

STATE CHANGE OF IRD TO ON STATE?

MAIN CPU TURNS ON POWER SUPPLIES OF SYSTEM RANGING
FROM ANTENNA TO DE-PACKETTING PROCESSOR TO ACQUIRE [~S78

EMM_AFTER ELAPSE OF TIME SET IN TIMER
I

FIG. 14
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(RECEPTION STATE IN WHICH IRD IS SET ON)

RECEIVE EMM AND EMM TRANSMISSION PERIOD INFORMATION

~S81

—~

INTERRUPT EMM RECEPTION

| S82

Y

SET NEXT EMM ACQUIREMENT TIMING (EMM TRANSMISSION
PERIOD-SPECIFIED TIME) DERIVED BASED ON EMM TRANSMISSION
PERIOD AND TIMING AT WHICH EMM IS ACQUIRED INTO TIMER

~S83

VIEWER MAKES

0 STATE CHANGE OF IRD TO STANDBY

STATE?
YES ¥V

MAIN CPU TURNS ON POWER SUPPLIES OF SYSTEM RANGING FROM
ANTENNA TO DE-PACKETTING PROCESSOR TO ACQUIRE EMM AFTER
ELAPSE OF TIME SET IN TIMER AT TIME OF POWER-ON STATE

~S85

=

RECEIVE EMM AND EMM TRANSMISSION PERIOD |NFORMAT ION

~ S86

T

INTERRUPT EMM RECEPTION

~ S87

T

SET NEXT EMM ACQUIREMENT TIMING (EMM TRANSMISSION
PERIOD-SPECIFIED TIME) DERIVED BASED ON EMM
TRANSMISSION PERIOD AND TIMING AT WHICH EMM IS
ACQUIRED INTO TIMER

~S88

y

SUB-CPU PERMITS ONLY REMOTE CONTROL RECEPTION
FUNCTION TO BE MADE ACTIVE, MAIN CPU SETS POWER
SAVING MODE, POWER SUPPLIES OF CIRCUITS OTHER THAN
MEMORY ARE SET IN OFF STATE DURING TIME SET IN TIMER

~S89

VIEWER MAKES
STATE CHANGE OF IRD TO ON STATE?

NO ¥

MAIN CPU TURNS ON POWER SUPPLIES OF SYSTEM RANGING
FROM ANTENNA TO DE-PACKETTING PROCESSOR TO ACQUIRE
EMM_AFTER ELAPSE OF TIME SET IN TIMER

~S91

|
FIG.15
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(LRECEPTION STATE IN WHICH IRD IS SET ON)

RECEIVE EMM AND EMM TRANSMISSION PERIOD |NFORMAT ION S101

[ INTERRUPTE%M RECEPT ION S102

SET NEXT EMM ACQUIREMENT TIMING (EMM TRANSMISSION
PERIOD-SPECIFIED TIME) DERIVED BASED ON EMM TRANSMISSION [~S103
PERIOD AND TIMING AT WHICH EMM IS ACQUIRED INTO TIMER

VIEWER MAKES 5104
REQUEST OF STATE CHANGE OF IRD TO STANDBY
STATE?

YES
CALCULATE REMAINING TIME IN TIMER SET WHEN STATE
IS CHANGED TO STANDBY STATE, SET TIMER AGAIN, MAIN  |-s105
CPU TURNS ON POWER SUPPLIES OF SYSTEM RANGING FROM
ANTENNA TO DE-PACKETTING PROCESSOR TO ACQUIRE EMM
AFTER ELAPSE OF TIME SET IN TIMER

Ve

RECEIVE EMM AND EMM TRANSMISSION PERIOD INFORMATION |~S106
%’
INTERRUPT EMM RECEPTION ~S107

NO

SET NEXT EMM ACQUIREMENT TIMING (EMM TRANSMISSION
PERIOD-SPECIFIED TIME) DERIVED BASED ON ENM 5108
TRANSMISSION PERIOD AND TIMING AT WHICH EMM IS
ACQUIRED INTO TIMER

SUB-CPU PERMITS ONLY REMOTE CONTROL RECEPTION
FUNCTION TO BE MADE ACTIVE, MAIN CPU SETS POWER ~S109
SAVING MODE, POWER SUPPLIES OF CIRCUITS OTHER THAN

MEMORY ARE SET IN OFF STATE DURING TIME SET IN TIMER

VIEWER MAKES
STATE CHANGE OF IRD TO ON
STATE?

NO
MAIN CPU TURNS ON POWER SUPPLIES OF SYSTEM RANGING
FROM ANTENNA TO DE-PACKETTING PROCESSOR TO ACQUIRE  FS111
EMM AFTER ELAPSE OF TIME SET IN TIMER

YES

FIG. 16
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