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DESCRIPTION
ELECTRONIC DEVICE, SYNTHESIZED STREAM TRANSMITTING METHOD,
AND PROGRAM

TECHNICAL, FIELD
[00011]

The present technology relates toan electronic device,
a synthesized stream transmitting method, and a program, and
more particularly to an electronic device and others for
synthesizing plural streams into one stream and transmitting
and receiving the synthesized stream to and from an external

device.

CI Plus standardvi. 3. 1 released in danuary, 2011 does
not have a function of simultaneocus descrambling of plural
receiving channels, and therefore does not allow sinultaneous
recording of a program by a viewer who is viewing anotherx
program. Rather thanCI Plus, M-Card systemmeeting USA open

cable [(Open Cable) standards is known as a precedent having
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s function, and is currently in operation.
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M~Card system realizes output from a host device (Host
Device), such a8 a televisgion receiver (TV Set) and & set-top
box {(Set-top Box), to a CAM wmodule having the descrambling
function without changing a conventional physical interface,
by full-multiplexing MPEG-TS signals recelved by two tuners
provided within the heost device on a time axis.

{00043

For example, there is described in Patent Document 1,
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a method which creates a synthesized stream by multiplexing two
transport streamg, transmits and receives the synthesized stream
to and from a security mechanism executing descrambling, and
distributes transport packets of the received synthesized stream
based on stream identification information.

CITATION LIST
PATENT DOCUMENT
[0005]
Patent Document 1: US Patent No. 7,508,454

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0006]

Embodiments of the present invention synthesize plural
streams into one stream, and realize preferable transmission and
reception of the synthesized stream to and from an external device.

SOLUTIONS TO PROBLEMS
[0007]

According to a first aspect of the present invention, there
is provided an electronic device including: a synthesized stream
creating unit configured to synthesize transport stream packets
of plural transport streams to create a synthesized stream; a stream
transmitting unit configured to transmit the created synthesized
stream to an external device; a processing information retaining
unit configured to retain processing information for a certain
period, the processing information being output at transmission
timing of the regpective transport stream packets of the synthesized
stream, and used for procegsing the respective transport stream
packets; a count information adding unit configured to provide
count information by bringing a count information adding area
provided in each of the transport stream packets into a state to
which a particular count value is added for each of the transport
stream packets of the gynthesized stream transmitted to the external
device; a stream receiving unit configured to receive a
descrambled synthesized stream from the external device; and a
processing unit configured to process the respective transport
stream packets of the received descrambled synthesized stream based
on the processing information



corresponding to the respective transport stream packets and
sequentially output from the processing information retaining unit,
wherein the count information provides an indication for the
external device as to whether or not the electronic device ig enabled
to perform packet order switching.

[o008]

According to embodiments of the present invention, the
synthesized stream creating unit synthesizes transport stream
packets of plural transport streams to create a synthesized stream.
Then, the stream transmitting unit transmits the synthesized stream
to the external device. For example, the stream transmitting unit
and the stream receiving unit may transmit and receive the
synthesized stream to and from the external device via a DVB-CI
common interface, or a CI+ common interface, and the external device
may be a conditional access module (CAM module) that ~executes
descrambling.

[0009]

The processing information retaining unit retains processing
information for a certain period, which information is output at
the transmission timing of the respective transport stream packets
of the synthesized stream, and used for processing the respective
transport streampackets. The processing information retaining unit
is constituted by a FIFO {(first in first out) wmewmory, for example.
[0010]

The count information adding unit brings a count information
adding area provided in each of the transport stream packets into
a state to which a particular count value is added for each of the
transport stream packets of the synthesized stream transmitted to
the external device. For example, the count information adding
area may be constituted by a partial area of a synchronous byte
area within a header of each of the transport stream packets.
[o011]

In this case, the partial area may be a predetermined-number
bit area having 1 as a bit value of a synchronous signal. In this
case, bit values corresponding to a synchronous signal can be used
without change when the particular count value is set to a value
containing 1 for all the bit values. In this state, rewriting is
not required.

[0012]
The stream receiving unit receives the synthesized stream



from the external device. FPor example, the external device
equalizes the order of the respective transport stream packets of
the transmitted synthesized stream with the order of the respective
transport stream packets of the received synthesized stream based
on the fact that the count information added to the count information
adding area provided in each of the transport stream packets is
the particular count value. Then, the processing unit processes
the respective transport stream packets of the received synthesized
stream based on the processing information sequentially output from
the processing information and corresponding to the respective
transport stream packets.

[0013]

According to embodiments of the present invention, therefore,
the count information adding area provided in each of the transport
stream packets ig brought into the state to which the particular
count value is added for each of the transport stream packets of
the synthesized stream transmitted to the external device.

Accordingly, this configuration notifies the external device
that a function for handling the packet order switching based on
count information is not provided, and receives the synthesized
stream contalning the respective transport stream packets arranged
in the same order as the order of the transport stream packets at
the time of transmission.

[0014]

According to embodiments of the present invention, the
processing information for processing the respective transport
stream packets may contain time information indicating time
positions of the respective transport stream packets in original
transport streams, and the processingunit may locate, in respective
streams to which the respective transport stream packets of the
received synthesized stream are distributed, the respective
transport stream packets at time positions in accordance with the
time information corresponding to the respective transport stream
packets so as to reconstitute the plural transport streams, for
example.

[0015]

In this case, there may be further provided a stream
identification information adding unit that adds stream
identification information for identifying original transport
streams to the respective transport stream packets of the



synthesized stream transmitted to the external device, and a stream
identification information obtaining unit that obtains the stream
identification information from the respective transport stream
packets of the received synthesized stream. The processing unit
may distribute the respective transport stream packets of the
received synthesized stream to the respective streams in accordance
with the stream identification information obtained from the
respective transport stream packets.

[0015a]

According to a second aspect of the present invention, there
is provided a synthesized stream transmitting method including:
gynthesizing transport stream packets of plural transport streams
to create a synthesized stream; transmitting the created
synthesized stream to an external device; retaining processing
information for a certain period, the processing information being
output at transmission timing of the respective transport stream
packets of the synthesized stream, and used for processing the
respective transport stream packets; providing count information
by bringing a count information adding area provided in each of
the transport stream packets into a state to which a particular
count value is added for each of the transport stream packets of
the synthesized stream transmitted to the external device;
receiving a descrambled synthesized stream from the external
device; and processing the respective transport stream packets of
the received descrambled synthesized stream based on the processing
information corresponding tc the respective transport stream
packets sequentially output, wherein the count information provides
an indication for the external device as to whether or not performing
pécket order switching device is enabled.

According to a third aspect of the present invention, there



is provided a computer program comprising program code which, when
executed by a computer, cause the computer to carry out the steps
of: synthesizing transport stream packets of plural transport
streams to create a gynthesized stream; transmitting the created
synthesized stream to an external device; retaining processing
information for a certain period, the processing information being
output at transmission timing of the respective transport stream
packets of the synthesized stream, and used for processing the
respective transport stream packets; providing count information
by bringing a count information adding area provided in each of
the transport stream packets into a state to which a particular
count value is added for each of the transport stream packets of
the synthesized stream transmitted to the external device;
receiving a descrambled synthesized stream from the external
device; and processing the respective transport stream packets of
the received descrambled synthesized stream based on the processing
information corresponding to the respective transport stream
packets sequentially output, wherein the count information provides
an indication for the external device as to whether ox not performing
packet order switching device is enabled.

[0016]



[0017]

According to embodiments of the present invention, the
synthesized stream creating unit synthesizes transport stream
packets of plural transport streams to create a synthesized stream.
Then, the stream transmitting unit transmits the synthesized stream
to the external device. For example, the stream transmitting unit
and the stream receiving unit may transmit and receive the
gsynthesized stream to and from the external device via a DVB-CI
common interface, or a CI+ common interface, and the external device
may be a conditional accesg module (CAM module) that executes
descrambling.

[0018]

The processing information retaining unit retains the
processing information for a certain period, which information is
output at the transmission timing of the respective transport stream
packets of the synthesized stream, and used for processing the
respective transport stream packets. The processing information
retaining unit is constituted by a FIFO {(first in first out) memory,
for example.

[0019]

The count information adding unit adds the count information
sequentially counted while skipping a particular count value to
both the count information adding area provided in each of the
transport stream packets, and the processing information output
in correspondence with the transport stream packets for each of
the transport stream packets of the synthesized stream transmitted
to the external device. For example, the count information adding
area may be constituted by a partial area of a synchronous byte
area within a header of each of the transport stream packets. In
thig case, the partial area may be a low-order 4-bit area or a
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low-order 3-bit area, for example.
[0020]

The stream receiving unit receives the synthesized stream
from the external device. Then, the processing unit processes the
respective transport stream packets of the received synthesized
stream based on the processing information extracted from the
processing information retaining unit and containing count
information having the same count value as the count value of count
information added to each of the transport stream packets.
[0021]

According to embodiments of the present invention, therefore,
the count information segquentially counted while skipping a
particular count value is added to both the count information adding
area provided in each of the transport stream packets, and the
processing information output in correspondence with the transport
stream packets for each of the transport stream packets of the
synthesized stream transmitted to the external device.

Accordingly, this configurationnotifies the external device
that the function for handling packet order gswitching based on count
information is provided. In this case, the respective transport
stream packets of the received synthesized stream can be
appropriately processed based on the corresponding processing
information even when the respective transport stream packets
received from the external device are arranged in an order different
from the order of the transport stream packet at the time of
transmission.

[0022]

According to embodiments of the present invention, for
example, the processing information for processing the respective
transport stream packets of the received synthesized stream may
contain time information indicating time positions of the
respective transport stream packets in original transport streams,
and the processing unit may locate, in respective streams to which
the resgpective transport stream packets of the received synthesized
stream are distributed, the respective transport stream packets
at time positions in accordance with the time information
corresponding to the respective transport stream packets so as to
reconstitute the plural transport streams.

[0023]
In this case, there may be further provided a stream



identification information adding wunit that adds stream
identification information for identifying original transport
streams to the respective transport stream packets of the
synthesized stream transmitted to the external device, and a stream
identification information obtaining unit that obtains the stream
identification information from the respective transport stream
packets of the received gynthesized stream. The processing unit
may distribute the respective transport stream packets of the
received synthesized stream to the respective streams in accordance
with the stream identification information obtained from the
respective transport stream packets.
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[0024]

According toa fourth aspect of the present invention, there
is provided an electronic device including: a stream receiving unit
configured to receive synthesized stream created by synthesizing
transport stream packets of plural transport streams from an
external device; a processing unit configured to separate the
respective transport stream packets of the received synthesized
stream, decrypts the respective separated transport stream packets,
and synthesizes the respective decrypted transport stream packets
to create a descrambled synthesized stream; a stream transmitting
unit configured transmit the created descrambled synthesized
stream to the external device;; and a control unit configured to
control the processing unit based on count information added to
a count information adding area provided in each of the transport
stream packets of the received synthesized stream, wherein the count
information provides an indication for the external device as to
whether or not the electronic device is enabled to perform packet
order switching.

[0025]

According to embodiments of the present invention, the stream
receiving unit receives the synthesized stream created by
synthesizing the transport stream packets of the plural transport
streams from the external device. The processing unit separates
the respective transport stream packets of the received gynthesized
stream, decrypts the regpective gseparated transport stream packets,

and synthesizes the respective decrypted transport stream packets
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to create a synthesized stream. Then, the stream transmitting unit
transmits the created synthesized stream to the external device.
[0026]

The control unit controls the processing unit based on count
information added to the count information adding area provided
in each of the transport stream packets of the received gynthegized
stream. For example, the count information adding area may be
constituted by a partial area of a synchronous byte area within
a header of each of the transport stream packets.

[0027]

For example, the control unit may control such that the order
of the regpective transport stream packets of the created
synthesized stream becomes the same order as the order of the
respective transport stream packets of the received synthesized
stream when the count information has a particular count value.
In this case, the control unit may raise the speed of decrypting
operation. By raising the operation speed, the power consumption
increases. However, reduction of the delay amount is achievable.
[0028]

According to embodiments of the present invention, therefore,
the processing unit is controlled based on the count information
added to the count information adding area provided in each of the
transport stream packets of the received synthesized stream. This
configuration easily notifies the external device that the function
for handling packet order switching based on count information is
not provided, and transmits to the external device a synthesized
stream containing the respective transport stream packets arranged
in the same order as the order of the transport stream packets at
the time of transmigsion.

[0028a]

According to a fifth aspect, there is provided television
recelver including the electronic device according to the first
aspect.

[0028Db]

According to a sixth aspect, there is provided set top box
including an electronic device according to the first aspect.
[0028c]

According to a seventh aspect, there is provided a method
including: receiving a synthesized stream created by synthesizing
transport stream packets of plural transport streams from an
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external device; separating the respective transport streampackets
of the received gynthesized stream; decrypting the respective
separated transport stream packets; synthesizing the respective
decrypted trangsport stream packets to create a descrambled
synthesized stream; transmitting the c¢reated descrambled
gsynthesized stream to the external device; and contreolling the
separating, decrypting and synthesizing based on count informatiocn
added to a count information adding area provided in each of the
transport stream packets of the received synthesized stream,
wherein the count information provides an indication for the
external device as to whether or not performing packet order
switching device is enabled.

EFFECTS OF THE INVENTION
[0029]

According to embodiments of the present invention, plural
streamg are synthesized into one stream, and preferable transmission
and reception of the synthesized stream to and from an external device
is realized.

BRIEF DESCRIPTION OF DRAWINGS
[0030]

Pig. 1 is a block diagram illustrating a configuration example
of a digital Dbroadcasting reception system according to an
embodiment.

Fig. 2 is a block diagram illustrating a configuration example
of a common interface controller which has a function for handling
packet order switching based on count information, and allows
switching of a packet order at a CAM module.

Fig. 3 1s a figure illustrating a structure of a transport
stream packet (TSP).

Fig. 4 is a block diagram illustrating a configuration example
of a multiplexing unit constituting a common interface controller.

Figs. 5(a) and 5(b) are figures illustrating an example of
information added to a PID packet, and an example of information
retained at a FIFO unit only for a certain period.

Fig. 6 is a figure illustrating an example of bit allocation
of LTSID and LCC in a synchronous byte area.

Figs. 7{(a) to 7(c¢) are figures illustrating an example of bit
arrangement and the like when 4 bits are allocated to
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both LTSID and LCC.

Figs. 8{a} to 8{c) are figures i1llustrating an example
of bit arrangement and the like when 5 bits and 3 bits are
allocated to LTSID and LCU, respectively.

Figs. 9{a} to 9{¢) are figures illustrating another

tike when 4 bits are
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Fig. 10 is a block diagram illustrating a configuration
exampie of a demultiplexing unit conmstituting the common

interface contreller.

Fig. 11 is a block disgram illustrating a configuration
example of a FIFO unit constituting the common interface

controller

Figs. 12{a) to 12{d) are figures achematically
illustrating an operation example (1/2) of the FIFC unit,
ematically

ey

illustrating an operation example {(2/2) of the FIFO unit.
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Figs. l4{a) and 14(b) illustrate a configuratiocn
example of the PID packets of respective transport streams

&

supplied fto the LTS adding unit and an example of not
unnecessary PID packsts after removal of PID data packets of
not selected {(channel-selected) service channels.

Figs. 15{a) to 15{c) are figures for explaining
processing by the multiplexing unit and an LCC adding unit.

Figs., 1&f{a) to 16{¢g) are figures for explaining
processing by the demultiplexing unit and the FIFO unit.

Fig. 17 is a flowchart showing an example of processing
procedures sxecuted by the common interface controller for
synthesizing PID packets of respective transport streans and
transmitting the synthesized PID packets to the CAM module

as oneg stream,
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Fig. 18 is a figure i1llustrating an example of
processing procedures executed by the common interface
controller for receiving the synthesized PID packets of the
respective transport streams from the CAM module,

Fig. 19is53bloakdiagr&nillugtratingeaconfiguratioﬁ
example of a commen interface which does not have the funstion
for handling packet orxder switching based on count
information, and does not allow switching of a packet ordex
at the CAM module.

Figs. 20{a} to 20(c) are figures schematically
illustrating an operation example (1/2) of the FIFO upit.
Fig. 21(a) to 21({c) are figures schematically
illustrating an operation example {(Z2/2) of the FIFO unit.
Fig. 22 is a flowchart showing an example of processing
procadures executed by the common interface controller for

synthesizing PID packets of respective transport streams and

)

transmitting the synthesized PID packets to the CAM module
as one stream.

a figure illustrating an example of
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Fig. 2
processing procedures executed by the common interface

controller for receiving the synthesized PID packets of the
respective trasnspert streams from the CaM module.

Fig. 24 is a block diagram iilustrating a configuration
sxample of the CAM module.

Figs. 25{(a)} to 25(d}) are timing charts when a
synthesized stream CTS received by a T8 separating unit is
transmitted from a controller having the function for
handling packet order switching based on count information.

Figs., 26{a) to 286{(d) are timing charts when the
synthesized stream CTS received by the T8 separating unit is

transmitted from a controller not having the function for
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handling packet oxder swit hlng'baﬁed,¢n count information.
Fig. 27 is a flowchart showing an cutline of an example
processing procedures executed by the CAM module.
Figs. 28{a} to 28{d) are timing charts when the
synthesized strean CTS recelved by the TS separating unit is
transmitted from a conbroller not having the function for
andling packet order switching based on count information,
at a ralsed speed of decryption.
Figs., 2%{a) and 29 (b} are figures illustrating another
example of information added to a8 PID packet, and information
etained by the FIFO unit only for a certain period.

Fig. 30 is a figure illustrating an example of bit
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LTSID and LOC in a cyclic count

MODE FOR CARRYING QOUT THE INVENTION
(0031}

S

A mode for carrying out the invention {hereinafter

referrad Lo as “embodiment”) is now described, Thes

o

description is presented in the following order.
1. HEmbodiment
2, Modified Example

(060327
<1. Embodiment>

[Configuration Example of Digital Broadcasting
Reception System]

Fig. 1 1is a configuration example of a digital
broagcasting reception system 10 according to the embodiment.
Discussed herein is an example handling three transport
streams. However, the number of transport streams allowed
to be handled by the present technology is not limited to this

number. The reception svstem 10 is constituted by a host
¥ ¥
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device {Host Device) 100, and a CAM module {(CAM Maodule) 200.
The host device 100 is an electronic device such as a
television receiver {TV Set) and a set-top hox (Set~top Box}.
[00331

The host device 100 includes & microprocessor

e

(Microprocessor) 101, tuners {Tuners) 102-1, 102-2, and 102-3,

b

and demodulators {(Demodulators) 1083-1, 103-2, and 1032-3.
The host device 100 further includes a common interface

controller (Common Interface Controller) 104,

ok

1Go~3.

demultiplexers {Demultiplexers} 105-1, 165-2, an
The hcest device 100 further includes MPEG decoders (MPEG
Deccders) 106~1, 106-2, and 106-3.

[0034]

The microprocessor 101 controls operations of the
respective units of the host device 100. The tuners 102-1,
102-2, and 102~-3 receive RF modulation sigrals of transport
streams TSI, T82, and TS3, respectively, transmitted from

1

broadcasting statlions The tuners 102-1,

9

ubsequently down~convert the recelved RPmodulation signals
into signals at an intermediate freguency, and output the
convarted signals as inpubt to the demodulators 103-1, 103-2,

and 103~3. The demodulators 103~1, 103-2, 102-3

-

o
ey
e
O

demodulate IF modulation signals at the intermediate
frequency after down-conversion to obtain the baseband
transport stresams TS1, T82, and T83, respectively.
[0635]

The common interface controller 104 synthesizes the

transport streams T81, T82, and T33 obtained at the

i

demodulators 1063-1, 103-2, and 103-3 to create a synthesized
stream, and exchanges the synthesized stream with the CAM

nodule 200, i.e., transmits and receives the synthesized
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stream to and from the CAM module 200 The common interfacs
controller 104 and the CAM module 200 are connected via a
DVRE-CT commeon interface (DVB~-CI Common Interface), or a CI+
commeon interface (CI+ Common Interface).

100361

=

n

ach of the transport streams contains PID packet
i v £ ¥ -~ e
{T8P: transport stream packets) of plural service channels

on a time-sharing basis. The common interface controller 104

performs exchanges while removing PID data packets of sexvice

T <

hannels not selected {(channel-selected) from each of the

O

ot

ra
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wsport streams. This method is adopted for the purpose
of reduction of the transmission bit rate. The detaliled
configuration of the commen interface controller 104 will be
described later.

{6037]

The demulitiplexers 1035-1, 105-2, and 105-3 extract PID

i

data packets of selected {channel-selected) service channels

{

from the transport streams TS1, TSZ, and T83Z obtained at the

[§]
$
et
i
£

common interface controllerx These PID ¢
video and audio PID data packets. The MPEC decoders 106-1,

106~-2, and 106~3 decode elementary streans constituted by the
PID data packets extracted by the demuitiplexers 105-1, 105-2,
andg 105-3 to obtain video data and auvdio data.

[0038]

The CaMmoedules 200 is an attachment device which engages
with a common interface connsctor {(Common Interface
Connectory of the host device 100 for executing descrambling,
The CAM module 200 is used with insertion of cards
{Emartcards) such as a magnetic card and an IC card where view
subscriber information, contract term information and others

are recorded.
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[0039]

The CAM module 200 includes a microprocessor 201 and
a descrambler (De-scrambling) 202. The CAM module 200
receives PID packets transmitted from the common interface
cgontroller 104 of the host device 100 via a common interface,
and descrambles the received PID packets. The CAMmodule 200
subsequently transmits the respective PID packets to the
common interface contrcller 104 of the host device 100.
[C040]

The operation of the reception system 10 illustrated
inE&g.E.isnowbxiéflydescribed. The RF modulation signals
of the transport streams TS1, TS2, and TS3 transmitted from
the broadcasting stations are received by the tuners 102-1,
102-2, and 102-3, respectively. The received RF modulation
signals are down-converted into signals at an intermediate
freguency by the tuners 102-1, 102-2, and 102-3, and supplied
to the demodulators 103-~1, 103-2, and 103-3. The
demodulators 103-1, 103-2, and 103-3 demodulate the IF
modulation signals down-~converted into the intermediate
freguency to obtain the baseband transport streams TS1, T32Z,
and TS3, respectively. The obtained transport streams TS1,
TS2, and TS3 are supplied to the common interface controller
104.

[0041]

The common interface controller 104 synthesizes the PID
packets of the transport streams TS1, TS82, and TS3 supplied
from the demodulators 103-1, 103-2, and 103~3 to create a
synthesized stream. The respective PIDpackets constituting
the svnthesized stream are sequentially transmitted from the
common interface controller 104 to the CAM module 200 via the

common interface. At this time, PID data packets of service
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channels not selected {channel-gelected) are removed from
each of the transport streams.
(00427

The CAM module 200 receives the synthesized stream
transnmitted from the common interface controller 104 of the
host device 100 via the common interface, and descrambles the
aspective PID packets. Thersafter, the synthesized stream

is transmitted from the CAMmodule 200 to the common interface

controller 104 of the host device 100 via the common
interface,.
10043)]

The common interface controller 104 receives the
synthesized stream transmitted from the CAM module 200 via

the common interface. The common interface controller 104
distributes the respective PID packsts contained in the

nthesized strsam to respective streams to reconstitute the
transport streams TS1, T82, and T83. Thes reconstituted
transport streams TS1, and TS$2, and TS3 are supplied to the
denultiplexers 105~1, 105-2, and 105-3, respectively.
[on44]

The demultiplexers 105-1, 105-2, and 105~3 extract PID
data packets of service channels selected (channel-sslected)
from the transport streams 751, T82, and T53, respsctively,
to which the PID data packets have bheen distributed by the
common interface controller 104, The video and audio PID data
packets extracted at the demultiplexers 105-1, 105-2, and
105-3 are supplied to the MPEG decoders 106-1, 106-2, and
106-3.

Each of the MPEG decoders 106-1, 106-2, and 106~

decodes video and audio elementary streams constituted by
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video and audio PID data packets. Thereafter, video dsta and
audio data of the selected (channel-gelected) service
channels are output from the MPEG decoders 106-1, 106-2, and

106-3.

y
<

046]
[Configuraltion Example of Common Interface Controller]
The detailed configuraticn of the common interface
controller 104 is now described. Discussed herein are (1)

a common interface controller 104A having a functlion for

EL

handling packet order switching based on count information,
and {2} a commpon interface controller 1048 not having a
function for handling packet order switching based on count
information.

[0047]

“Example Having Function for Handling Packet Order

Initially discussed is the common interface controller
1044 which has a function for handling packet order switching
based on count information, and allows switching of the packat
order at the CAM module 200, Fig. 2 illustrates a
configuration example of the contrellier 104A. The

controiler 104A includes LTS (Local Time Stamp) adding units

4
142~1, 142-2, and 142-3. The controllier 104A further
includes a multiplexing (MUX) unit 143, an LCC (Local

Continuity Counter) adding unit 144, ademultiplexing {(DEMUX}

fot

unit 145, an LCC extracting unit 146, and a FIFO (First In

First Qut} unit 147.

PN
Sand

The LTS adding units 1431-1, 14

1o}

o
L

-2, and 141-3 d an LTS

(Local Time Stamp) corresponding to input time to each of the
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PID packets (TSP: transport stream packet) of the
corresponding input transport streams TS1, TS2 and T33. This
LTS is obtained based on a clock generated by a self-advancing
type clock generator or a PCR-~recovered clock generator, for
example.

[0049]

The PID filter units 142-1, 142-2, and 142-3 execute
filtering for removing PID data packets of channels not
selected (channel-selected) from the transport streams TS1,
TS2, and T83. This filtering reduces the transmission bit
rate of the synthesized stream obtained by synthesizing the
respective PID data packets of the transport streams TS1, TS2,
and TS3.

[0050]

The multiplexing unit 143 synthesizes the respective
PID packets of the transport streams TSi, TS2Z2, and TS3 into
one stream, 1.e., creates a synthesized stream CTS, and
outputs the synthesized stream CTS. The multiplexing unit
143 also adds an LTSID {Local TS Identifier) to a part of a
synchronous byte (Sync byte) within a TS header of each of
the PID packets ¢of the synthesized stream CTS thus created.
This LTSID is stream identification information for
identifying the original transport stream of the
corresponding PID packet, and created and used at the time
of creation of the synthesized stream CTS.

[0051]

Fig. 3 illustrates a structure of a TSP (PID packet).
A TSP is configured to have a fixed length of 188 bytes.
Initial 4 bytes of the TSP correspond to a TS header, and the
following 184 bytes correspond to a PES packet payload. There

exist in the TS header an 8~bit synchronous word (0 x 47) in
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the initial synchronous byte area, a subseguent 13-bit PID,

and a final 4-bit cyclic counter (Continuity counter).

The nultiplexing unit 143 also outputs LTSs (Local Time
Stamps) corresponding to the respective PID packeis in
accordance with the output timing of the respective PID
packets of the synthesized stream CTS. Each of the LTSs is
time information indicating a time position of the
corresponding PID packet in the original transporit streamn.
For example, the LTSs added by the LTS adding units 141-1,
141-2, and 141-3 as discussed above are separated andutilized
as the LTSs to be ocutput from the multiplexing unit 143.
[00531

Fig. 4 illustrates a configuration example of the
mupltiplexing unit 143, The multiplexing unit 143 includes
I8 =meparating units 151~1, 151-2, and 151i~3, and a TS

multiplexing unit 152. The LTS separating units 1581~1, 151-2,

*{j

s
and 1%1-3 separate LTSs from the respective PID packets of
the transport streams T381, T82, and TS3. The LTS separating
units 151-1, 1%1~2, and 151-3 subseguently output the
transport streams TS1, TS2, and T83 constituted by respeactive
PIG packsts not containing LTS, and also output LITSs
corresponding to the LTSs which had been added to the
respective PID packets
[0054]

The TS multiplexing unit 152 synthesizes the respective
PID packets of the transport streams T51, TS2, and TS83 output
from the LTS separating units 15I-1, 151-2, and 151-3 to
create and ocutput the synthesized stream CTS. For example,

the respective PID packets of the transport streams TS1, T35Z,

]

nd T83 are temporarily accumulated in a not-shown dual po
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nemory, and seguentially extracted in the order from the
sarliest PID packet on a time basis for synthesis.
(00551

The TS multiplexing unilt 152 also creates a
predetermined-bit LTS8ID fox identifying the original
transport stream of each of the PID packets of the synthesized
stream CTS, and inserts and adds the created LTSID to & part
of the synchronoug byte area within the TS header of each of
the PID packets. Thereafter, the TS multiplexing unit 152
seqgquentlially outputs the LTSs corresponding to the respective
PID packets based on the LTSs output from the LTS separating
units 151-1, 151-2, and 151-3 in accordance with the output
timing of the respective PIDpackets of the synthesized stream
crs.

[0056]

The LCC adding unit 144 inserts and adds count
information sequentially counted while skipping a particular
count value o a count information adding area of each of the

ID packets as an LCC {(Local continuity counter) for sach of
the PID packets of the synthesized stream CT3 outpul £from the
multiplexing unit 143, The count information adding area
herein is constituted by a part of the synchronous byte ares

within the TS header of sach of the PID packets. According

fod

to this embodiment, the particular count value iz a value
containing 17 for all the bit values. The particular count
values are used by the comuon interface controller 1048 which

does not have the function for handling packet order switching

(o3

ased on count infermation, as will be described later.
10057

v

(.}

The LCC adding unit 144 seguentially cutputs the

respective PID packets of the synthesized stream CT8
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centaining LCCs added thereto in this manner to the CAM module
200. Bach of the LCCs is count information for handling
packet crder switching which cccurs within the CAMmodule 200
angd is created and used at the time of addition of LCCs. The
LCC adding unit 144 also adds LCCs added to the respective
PID packets of the synthesized stream CTS as discussed above
to LTSs output in correspondence with the respective PID
packets from the multiplexing unit 143. The LCC adding unit
144 seguentially outputs the LTSs containing the added LCCs
to the FIFO unit 147,

[0058]

Fig. 5{a) illustrates ingertion of LTSID and LCC into

a synchronous byte {Sync byte) area within a TS header of a
PID packet transmitied from the host device 100 {(controller
104a, 104B} to the CAM module 200. Either LTSID or LLC may
be located at the head. The bit aress of LTSID and LCC may

N

be mixed. Fig. 5{b) illusirates addition of LCC fto LTS
supplied to the FIFC unit 147 within the host device 100
{controller 1042) for sach of the PID packetis.

[0059]

Fig. 6 illustrates anexample cf bit allocation of LTSID
and LCC in a synchronous byte area. For example, when 6 Dits
and 2 bits are allocated to LTSID and LCC, respectively,
identification of 64 transport streams is allowed, wherefore

order change of 2 or fewer packets can be handled. On the

other hand, when 5 bits and 3 bits are allocated to LTSID and

[N

LCC, respectively, for example, identification of 32
transport streams is allowed, whersfcre ovrder change of 6 or
fewer packets can be handled. Furthermore, when 4 hits are

allocated to both LTSID and LCC, for example, identification

of 16 transport streams iz allowed, wherefore crder change
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of 14 or fewer packets can be handled.
(0080}

Fig. 7{a) illustrates an example of bilt arrangement
whan 4 bits are allocated to both LTSID and LCC. According
to this example, 4 bits of LTSID are located in high-order
4 bits, while 4 bits of LCC are located in low-order 4 bits.
Fig. 7{b) shows respeciive bit values of a synchronocus word
{0 =% 47} originally located in a synchronous byte area. Each
of the sixth bit, second bit, first bit, and zeroth bit is
"1, while each of the seventh bit, fifth bit, fourth big,
and third bit is “07.

[0061)

Fig. 8{a) illustrates an example of bit arrangement
when 5 bits and 3 bits are allocated to LTSID and LCC,
respectively., According to this example, 5bits of LT5ID are
located in high-order %5 bits, while 3 bits of LCC are located

A

in low-order 3 bits. Fig. 8{b) shows respective bit values

3

of a synchronous word {0 % 47) originally located in a
synchronous byte area simllarly to Fig. 7(b} discussed above.
[0062]
hecording te the examples of bit arrangement

illustrated in Fig. 7{a) and Fig. B(a), the respective bits
of LTSID are successively located in the high~order bit side,
while the respective bits of LCC are successively located on
the low-order bit side. On the contrary, the respective bits
of LCC may ke located on the high-order bit side, while the
respactive bits of LTSID may be located on the low-order kit
side. In addition, the respective bits of LTSID and LCC are
not required to be supcessively located.

[ooe63]

Fig. 3{(a) illustrates an example of bit arrangement
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when 4 bits are allocated to both LTSID and LCC. According
to this example, the respective bits of LTSID are located in
the seventh bit, fifth bit, fourth bit, and third bit, while
the respective bits of LCC are located in the sixth bit, second
bit, first bit, and zeroth bit. Fig. 9(b} shows the
respective bilt values of a synchronous word (0 x 47)
originally located in a synchronous byte area similarly to
Fig. 7(b) discussed above.

[0064]

Returning toe Fig. 2, the FIFO unit 147 retains LTSs
sequentially output from the LCC adding unit 144 and
containing added LCCs for a certailn perxiod. The certain
period herein is reguired to be at least time corresponding
to the maximum delay time from reception to transmission of
the synthesized stream CTS by the CAM module 200.

{0065]

The FIFO unit 147 also outputs LTSs corresponding to
the respective PID packets for each of the PID packets of the
synthesized stream CTS received from the CAM meodule 200 as
will be described later. In this case, the FIFO unit 147
refers to LCC inserted and added to the synchronous byte area
within the header of each of the PID packets, and selectively
outputs LTS to which LCC having the same value is added. This
selective output allows ocutput of LTSs corresponding to the
respective PID packets even when an order change of PID
packets, i.e., packet order switching, occurs within the CAM
module 200.

[0066]

The demultiplexing unit 145 receives the synthesized

stream CTS from the CAM module 200, The demultiplexing unit

145 subsequently processes the respective PID packets of the .
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received synthesized stream based on LTSs corresponding to
the PID packets and output from the FIFO unit 147.
[0067]

More specifically, the demultiplexing unit 145
distributes the respective PID packets of the received
synthesized stream to respective streams based on LTSIDs
inserted and added to the synchronous byte areas within the
headers of the respective PID packets. The demultiplexing
unit 145 subsequently locates the respective PID packets at
time positions corresponding to LTSs in the respective
streams to which the PID packets are distributed, so as to
reconstitute the transport streams TS1, TSZ, and TS3.
[Gos8g]

Fig. 10 illustrates a configuration example of the
demultiplexing unit 145. The demultiplexing unit 145
includes a TS separating and Sync replacing unit 161, and
output timing adjusting units 162-1, 162-2, and 162-3.
[00€9]

The TS separating and Sync replacing unit 161
distributes respective PID packets of a synthesized stream
recelived from the CAM module 200 to respective streams based
on LTSIDs added to the respective PID packets. The TS
separating and Sync replacing unit 161 also replaces the bit
values of the synchronous byte areas of the respective PID
packets distributed to the corresponding streams with bit
values of a synchronous word (0 x 47) at the FIFO unit 147.
[0G70]

The output timing adijusting units 162-1, 162-2, and
162-3 locate the respective PID packets at time positions in
the respeciive streams in accordance with LTSs corresponding

to the respective PID packets output from the FIFO unit 147.
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The output timing adiusting units 162-1, 162-2, and 162-3

subseguently output the reconstituted transport streams T

jud

TS2, and TS83, respectively.
(U071

Returning to Fig. 2, the LCC extracting unit 146
extracts the LCC inserted into the synchronous byte area
within the header of each of the PID packets from each of the
PID packets of the recelived synthesized stream, and transmits
the extracted LCC to the FIFO unit 147. bAs discussed above,
the FIFC unit 147 refers to the recelved LCC, and selectively
outputs LTS to which LCC having the same value is added.
(00723

Fig. 11 illustrates an example of a detailed
configurationof the FIFQunit 147, Discussed in this example
is a case whan LCC is 2-bit ceount information. The FIFC unit
147 includes series circuits of six flip-flops (latched
civcuits: 171s, 171k, 171ic £, a selection

signal generating unit 172, and z switch unit 173.

The six flip-flop series circuits constitute a
processing information retaining unit. T8 sync signals [TS

5

Sync) are input as latch signals from the multiplexing (MUX

St

unit 143 to the respective flip~flons. The LTS and LCC input
from the LCC adding unit 144 are sequentially shifted to and
retained by the following flip-flicps every time a TS5 sync
gignal (T8 Sync) is input.

{00741

The switch unit 173 selectively ocutputs on

o
o
=1
W
h
H
Q
&

t

s

e respective LTSs retained by the filp-flops 171lc, 171d

-

171le, and 171Ff. The selection signal gensrating unit

compares. the LCC extracted by the LCC extracting unit 146 with
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each of the LCCs retained by the flip~-flops 171lc, 171la, 17

Sy

and 171f, and transmits a selection signal SWC to the switc

N

Sk

untit 173 to sllow the switch unit 173 to cutput LTS to whi

LCC having the same valne is added.

By the functicn of the FIF0 unit 147 having the

configuration illustrated in Fig. 11, the LTSs corresponding

-

o+
8]
e
[}
b

rackets are extracted and ocutput for each of the PID
packets of the received syntheslized streameven when the order
of the PID packets (2 packet or fewer}) changes within the CAM
moduisa 200.

(00763

Figs. 12 and 13 schematically illustrate an operation

example of the FIFD unit 147 having the configuration
llustrated in Fig. 11. According to this example, LCC to
ed

added to sach of the PID packets

rr
fode
0

which 2 bits are z2lloca
sty

(5)
’\\

sam OT5, and changes in the manner as
wQr, v, w2, o7, 217, and further in thisg order at the input
to the CAM module 200. As discussed above, the count valus
containing “1” for all the bit values is skipped, wherefore
the value following Y27 (“10” in binary digits) is noit »37
(Y11 in binary digits), but “07 (00" in binary digits}).
[0077])

In addition, according toe this example, 6 bits are
allocated to LTSID, wherefore identification of 64 transport
streams is allowed. This sexample handles the synthesized
stream CTS obtained by synthesizing the respective PI

packets of three transport streams LTSID ¢, LISID 1, and LTSI

Figs. 12 and 13 show input to the flip~fiop 171ia (FIFD
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iny, output from the flip-flop 17lc (C out), output from the

flip~flop 1714 (D cut), output fromthe flip~flop 171e (E out),

and ocutput from the flip-flop 171f (F out) for the line of

the FIFC unit 147. On the other hand, Figs. 12 and 13 show

input (to CAM} and output (from CAM) for the line of the CAM

module 200, “Nuamerals” indicate v

0

luess of LCC added to LTS

’3

for the line of the FIFD unit 147, and indicate valuaes of LCC
added to a PID packet for the line of the CAM module 200,
(0791

The values of LCC added to the PID packet as input to
the CAM module 200 (to CAM) agree with the values of LCC added

-

to LTS as dnput to the flip-flop 171a (FIFO in). The state

o

switches in the manner shown in Figs. 12(aj;, {b), {c}, (4}
and furthey in this order, in accordance with input of tha
T8 sync signal (TS Sync).

[Q080]

The state in Fig. 12 {d) subseguently switches to a state
in Fig. 13{ej). In this case, the value of LLC added to
PID packet as output from the CAM module 200 (from CAM)
"1, This value agrees with the value of LCC added to LTS
as output from the flip-flop 17le (E out). Accordingly, the

switch unit 173 of the FIFO unit 147 outputs LTS of the

$ede

lip-flop 17ie at th
{oosll

s time based on the selection signal SWC.

The state in Fig. 13{e} subseguently shifts to a state
in Fig. 13{fY. In this case, the value of LCC added to thse
PID packet as output from the CAM module 200 {(from CAM) is
0¥ {order change). This value agrees with the value of LCC
added to LTS as output from the flip-~flop 171d (D out).

Accordingly, the switch unit 173 of the FIFO unit 147 outputs

LTS of the flip-flop 171d at this time based on the selection
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The state In Fig. 13{f) subseguently shifts to a state
in Fig. 13{g}. In this case, the value of LOC added to the
PID packet asg output from the CAM module 200 {(from CAM) is
Y27, This wvalue agrees with the value of LCC added to LTS
as output from the flip-flop 171f {¥F out). Accordingly, the
gswitch unit 173 of the FIFO unit 147 outputs LTS of the
flip~flop 171Ff at this time based on the selection signal SWC,
[0083]

The state in Fig. 13{g) subseguently shifts to a state
in Fig. 13(h}. n this case, the value of LCC added to the
PID packei as output from the CAM moduls 200 {(from CAM) is
W17, This value agrees with the value of LCOC added to LTS
as output from the flip-flop 171le (E cut). RAccordingly, the
switch unit 173 of the FIFO unit 147 outputs LTS of the
flip-flop 171e at this time based on the selection signal SWC.
Thereafter, similar operations continue.

{0084}
The operation of the common interface controller 104A

illustrated in Fig. 2 is now described. The transport streams
S

TS1, 782, and 783 supplied from the demodulators 1031, 103-2,
and 103~-3 (see ¥Fig. 1) are supplied to the LTS adding units
TS adding units

G

1
141~1, 1412, and 141-3, respectively. The L
1

, 141-2, and 141~3 add LTSs (Local Tims Stamps

St

corresponding te input time to the respective PID packets of
the input transport streams TS1, 782, and T53 (TSP: transport
stream packets), respectively.
[0085]

The transport streams TS1, T82, and T3S3 containing the

respective PID packets to each of which LT% is added are



[#31

supplied to the PID filter units 142-1, 142-2, and 142-3,
respectively. The PID filter units 142-1, 142-2, and 142-3
execute Filteving for removing PID data packets cf service
channels not selected (channel-selected; from the transport
streams TS81, TS8Z, and TS83.
[ooge]

Fig. 14 (a) illustrates a configuration example of the
PID packets of the transport streams T31, T82, and TS3
supplied to the LTS adding units 141-1, 141-2, and 141-23. Fig.
14{b) illustrates an example of PID packets (not unnecessary
PID packets) remaining after filtering of the input in Fig.

14({a} by the PID filter units 142-1, 142-2, and 142-3,

Returning to Fig. 2, the filtered transport streams T51,
752, and TS3 are supplied to the multipl eyjng unit 143. The
multiplexing urnit 143 synthesizes respe «m PID packets of
the transport streams TS81, TSZ, and T83 after removal of LTS
to create the synthesized stream CTS.

roogs)

N

(D

Inaddition, themultiplexing unit 143 inzserts and adds

TSID to the synchronous byte area within the TS header of
each of the PID packets of the synthesized stream CTS thus
created (see Figs. S(a) and 5(b)) . The multiplexing unit 143

also outputs LTSs (Local Time Stamps) corresponding to the

)

PID packets in accordance with output tining of the respective
PID packets of the synthesized stream CTS.
[0089]

The synthesized strean CTS created by the nultiplexing

§...§

unit 143 is supplied to the LCC adding unit 144, The LTSs
output from the multiplexing unit 143 are supplied to the LU

adding unit 144, The LCC adding unit 144 inserts and adds
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count information, as the LCC, which indicates a count value

sequentially counted while skipping a particular count value,

!m-

toa count information adding area provided in the synchronous
byte area within the TS header of each of the PID packets for
gach of the PID packets of the synthesized stream CTS3.

s discussed above, this LCC is count information for
nandling an order change of PID packets, i.e., packet order
switching within the CAM module 200, and is created and used
at the time of addition of LCC. The respective PID packets
of the synthesized stream CTS to which LCCs ars added in this
manner are sequentially transmitted from the LCC adding unit

144 to the CAM module 200 via a common interface.

3
1]
G
t
o
f
)

The LCC adding unit 144 also adds LCCs ad
respective PID packets of the synthesized stream CTS as
described above to LT8s cutput from the multiplexing unit 143

in correspondence with the respective PID packets., The LTSs

1

to which the LCCs are added in this manner are sequentiallsy
supplied to the FIFO unit 147.
[0092]

Fig. 15{a) illustrates an example of the PID packets

of the respective transport streams T81, TS82, and TS3 supplied

i
from the PID filter units 142-1, 142-2, and 142-3 to the

't

3
8

multiplexing unit 143. Each of the PID packets contains L

added thereto.

[0093]
Fig. 15{b} illustrates an example of arrangement of the
respective PID packets of the synthesized streams CT3

sequentially output from the LCC adding unit 144 to the CAM

module 2060, Fig. 15{(c) illust:

H

ates an example of arrangement



Fod
(93]

25

30

34

of LTSs contalining LCs added thereto and sequentially output
from the LCC adding unit 144 to the FIFO unit 147.
{00941

LTSID and LCC are added to each of the PID packets of

T

the synthesized stream T8, LTSID (IDL) is LTSID indicating

<

at the original transport stream is the transport stream

ot
br

=

S1i. LTSID {ID2) is LTSID indicasting that the original
transport stream is the transport stream TS2Z. LISID (ID3)
is LTSID indicating that the original fransport stream is the
transport stream T83.

100951

The respective PID packets of the synthesized streams
saquentially received from the CAM module 200 via the common
interface are trans m¢tted.Loiwv>dmmu'“ip;e;iqg unit 145 via
the LCC extracting unit 1446. The LCUC extracting unit 146
extracts LCC inserted into the synchroncus byte area within
the header for each of the PID packets of the received

synthesized strean, and transmiis the extra 4 LCCs to the
FIFC unit 147.
[0058]

The FIFO unit 147 retains LTSs sequentially output from
the LCC adding unit 144 and containing LCCs added to the LTSy
for a certain period. In this case, the LT8s are retained
at least for a time corresponding to the maximum delay time
from reception to transmission of the synthesized stream 0TS
by the CaAM module 200.

[ooe7]

The FIFO unit 147 subseguently outputs LTS
corresponding to the respective PID packets for each of the
PID packets of the synthesized stream CIS received from ths

CAM module 200, More specifically, the FIF0 unit 147 in this
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case refers to LCC extracted by the LCC extracting unit 146
and inserted and added to the synchronous byte area of the
header of esach of the PID packets, and selectively outputs
LTS to which LCC having the same value is added (see FIGS.
11 through 13).

[0098]

The respective LTSs seguentially output from the FIFO
unit 147 are transmitted to the demultiplexing unit 145, The
demultiplexing unit 145 processes the respective PID packets
of the received synthesized streambased on the added LTSIDs,
and LTSs output from the FIFO unit 147 and corresponding to
the respective PID packets.

[0099]

More specifically, the demultiplexing unit 145
distributes the respective PID packets of the received
synthesized stream to respective streams in accordance with
LTSIDs. The demultiplexing unit 145 also adijusts output
timing such that the respective PID packets can be located
at time positions in accordance with LTSs corresponding to
the respective PID packets, and obtains the reconstituted
transport streams TS1, TS2, and TS3,

[0100}

Fig. 16(a) illustrates an example of the respective PID
packets of the synthesized streams CTS sequentially input to
the demultiplexing unit 145 from the CAM module 200 via the
common interface (Fig. 16{a) corresponds to Fig. 15(b), but
is different therefrom in the parts to which marks “*” are
added) .

[0101]
Fig. 16(b) illustrates an example of the LTSs

seguentially transmitted from the FIFO unit 147 to the
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demultiplexing unit 145 at the input timing of the respective
PIL packets of the synthesized stream CT8 {Fig. 16(b}

™ o

corresponds to Fig. 15({c}, but the order is changed in

3

accordance with order switching of the PID packets). 1In
practical situations, LCCs are not contained herein, but are
shown in the figure for comparison with the LCCs added to the
PID packets.
(01623

FIG, 16(c) illustrates an example of the respsctive PID
packets of the transport streams TSL, 782, and T53
reconstituted and cutput from the demultiplexing unit 145.
[01063]

A flowchart shown in Fig. 17 shows an example of
processing procedures exscuted by the common interface
controller 104A for synthesizing the respective PID packets

cf the transport streams TSl, T32, and T83 Lo create the

-t
frie

synthesized stream €78, and transmitting the creatad
syntheslzed stream CT8 to the CAM module 200.
[0104)

The controller 104A starts processing in step ST1, and
then shifts to a process in step ST2. In this step $T2, the
controller 104A inputs the transport streams TS, 1782, and
T83. The controller 1044 adds LTSs to the PID packets of each
of the transport streams in step 573,

{01051

Then, the controller 104A removes PID data packets of
service channels not selectead {(channel-selected) in the
respective transport streams in step ST4., The controller
1047 subsequently arranges the remaining PID packets (FID
packets after LTS removal) in the order from the earliest 2ID

packet on a time basis to create a synthesized stream in step
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%, At this time, the controllier 1044 adds LTSID and LCC
to each of the PID packets. The LCC in this case is count
infermation ssquantially counted while skipping a particular
count value,

10106}

Then, the controller 1043 segquentially transmits the

[

respective PID packets of the syntheslized str the

[ad
o
jat]
=
3
]
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o

CBM module 200 at a clock rate necessary for successive
Lransmission in step 876, In this step 8T¢, the controller
1044 also inputs LTSs to which LCCs are added to the FIFO unit
147 in accordance with transmission of the respective PID
packets, and allows the FIFO unit 147 to retain the LTSs for
a certain period. After the process in step 876, the
controller 104A ends the processing in step 8T7.

10107

A

i

lowchart in Fig. 18 shows an exanple of processing
procedures exscuted by the common interface controller 1044

for recelving the synthesized stream CTS from the CAM module

200, and reconstituting the transporit streams TS81, T32, and
TE3.
16108}

The controller 104A starts processing in step 3T11, and
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ol ~ially receives the ryupectiveﬁﬁﬁ
packets of the synthesized stream CT5 from the CAM module 20(
The controller 1043 also obtains LT8s corresponding to the
respective PID packets Ifrom the FIFO unit 147.

(61057

Then, the controller 1044 executes Sync replacement of
che respective PID packeis of the synthesized stream CT8, and

also distributes the respeciive

¢

£2%
1o
=

0 packets to corresponding
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streams based on LTSIDs added to the respective PID packets
in step 8T13. The controllier 104A subsequently ocutputs the
respective PID packets for each stream while adjusting output
timing based on LTSs selectively output from the FIFC unit
147 with reference to LCCs added to the respective PID packets
in step $T14. By this method, the controller 10G4A outputs
the reconstituted transport streams TS1, T32, and TS3. After
the process in step ST14, the controller 104A ends processing
in step 8T15.

[0110]

The controller 104A executes the foregoing
transmitting process shown in the flowchart in Fig. 17, and
the foregoing receiving process shown in the £lowchart in Fig.
18 in parallel, and repeats the respective processes
cyclically.

(0111}

As described above, the controller 1042 illustrated in
Fig. 2 executes additicon of LCC corresponding to count
information sequentially counted while skipping a particular
count value, for each of the PID packets of the synthesized
stream CTS transmitted to the CAM module 200. In this case,
LCC is added to both a part of the synchronous byte area as
a count information adding area provided for each of the PID
packets, and LTS output in accordance with the corresponding
PID packet.

{0112}

By adding LCC to each of the PID packets of the
synthesized stream CTS transmitted to the CAM module 200, the
controller 104A can notify the CAM module 200 that the
controller 104A has a function for handling packet order

switching based on count information, and that packet order



Lal
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switching is thus allowed.
({01133
in addition, the controllier 1042 can obtain LTS

corrasponding to each of the PID packets from the FIF0O unit

5 147 based on LLC addad to the synchronous byte area within
the header of the corresponding PID packet of the received
gynthesized stream CTS. Accordingly, the respective PID
packets can be appropriately processed bpased on the
corresponding LTSs even in the case of receiving from the CAM

5

(=

module 200 the synthesized stream CTS ntaining PID packets
arranged in a different order from the orxder at the tims of
transmission.

10114:

“Bxample of Not Having Function for Handling Packet

[
(93]

Order Switching”

Discussed hereinafter is the common interface
conbrolley 1048 which does not have a function for handling
packet order switching based on count information, and does

not allow packet order switching at the CAM module 200. Fig.

20 3 illustrates a configuration example of the controller 1048,
Parts in Fig. 19 corresponding to the parts in Fig. 2 are given

s v

similar reference numbers, and the detailed explanation of
these parts are not repeated when appropriate

{0115}

.

adding units 141-1, 141-2, and 141~3, and the PID filter {(PID
filter) unlts 142-1, 142-2, and 142-3. The controller 104B
further includes themultiplexing (MUX) unit 143, a LCC {Local

Continuity Counter) adding unit 144B, the demultiplexing

[
()

(DEMUX) unit 145, and a FIFO (First In Filrst Cut) unit 1478.

[Gl1lo]
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The LCC adding unit 1448 inserts and adds a particular
count value to a count information adaition arsea as LCC {Local
continuity counter) for esach ¢f the PID packets of the

3

synthesized stream CTS output from the multiplexing univ 143

.

As discussed in the description of the controller 104A (s

&

&
s

Fig. 2}, the count information adding area is constituted b

<t

a part of the synchronous byte ares within the TS header of
each of the PID packets. Theparticular count value is avalue
containing ™17 for all the bit values.
[0117]

Fig. 7{c) illustrates an example in which esach bit of
LCC is set to 1 in & state of high-~order 4 bits of the
synchronous byte area allocated to LTSIDR, and lov~order 4 bits
allocated to LCC. In this case, the low-order 4 bits of a
synchronous word (0 x 47} are “0111” as illustrated in Fig.
7 (b}, wherefore the LCU adding unit 144B rewrites the third

the synchronous byte area from “0” to ™17, andmaintains

[
the bits from the second to the zero at “1” without change.
0

PR

{¢} illustrates an ezample in which esach bit of

8
£ to 1 in a state of high-order 5 bits of the

synchronous byte area allocated to LTSID, and low-order 3 bits

allocated to LCC. In this case, the low-order 3 bits of a

o~

7) are “111l” as illustrated in Fig.

5N

synchronous word (0 «
g (b}, wherefore the LCC adding unit 144B malintains the bits
from the second to the zero at “1” without change.

(0119}

ustrate in which each bit of

L¢3

oy
&

[
®
w
w

3
’.—J

et

Fig. 9{c) il

-

e
LCC is set to 1 in a state of the seventh bit, £ifth bit, fourth

fus

bit, and third bit of the synchronous byte area allocated to

LTSID, and sixth bit, second bit, first blt, and zero bit



n

10

20

|£3)
(]

.

allocated to LCC., In this case, sach of the sixth bit, secon

£

bit, first bit, and zero bit of a synchronous word (0 x 47)

=t

SN

iz M1” as illustrated in Fig. 9(b), wherefore the LCC adding
unit 144B maintains the sixth bit, second bit, first bit, and
zeroth bit second bit at “1” without change.
[0120

The LCC adding unit 144B saguentially outputs the
raspective PID packets of the synthesized stream CTS
conta ng LUCs added thereto to the CAM module 200. Each
of the LCCs is information for notifying the CAM module 200
that the controller 104B does not have the function for

ks

handling packet order switehing based on count information.

Unliike the LCC adding unit 144 of the foregoing centroller

2

104A (see Fig. 2), the LCC adding unit 1448 does not add LC
to LTS output in accoxdance with sach of the PID packets from
the multiplexing unit 143, The LCC adding unit 144B

sequentially transmits LTS corresponding to sach of the PID

packets and not containing LCC to the FIFO unit 1478 in

accordance with sequential transmission of the reapeactive PID
packets of the synthesized stream CTS8 to the CAM module 200,
fo1211

The FIFC unit 147B retains LTSs sequentlially output
from the LCC adding unit 1448 for a certain period, and outputs

the LTSs after retention. The certain period herein is set
to time corresponding to the delay time from recepilion to
transmission of the synthesized stream CTS by the CAM nodule
Z00. The microprocessor 101 communicates with the CAM module
200 to obtain information on the delay time at the CAM module
200, and controls the retention time at the FIFO unit 1478
based on thig information. By thismethod, the FIFQunit 1478

cutputs LTS8s corresponding to the PID packets for each of the
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PID packets of the gsynthesized stream CT8 received frowm the
CBM module 200.
[0122]

The CAM module 200 recovgnizes that the controller 104B
doss not have the function for handling packet ocrder switching
based on count information from the fact that the LCC inserted
and added to the synchronous byte area within the header of

ach of the PID packets of the synthesized stream CT3 has a
particular count value, In this case, the CAM module 200
operates such that packet order switching does not ocour.

Accordingly, the respective PID packets of the synthesized

W

tream input to the CAM module 200 are seguentially ocutput
from the CAM module 200 with a certain delay time and in the
packet order kept unchangsd.

(0123}

The demultiplexing unit 145 receives the synthesized

stream CTS fr

o
=

the CAM module 200. The demultiplexing unit
145 subseguently processes sach of the PID packats of the
received synthesized stream based on LTSs corrvesponding to
the respeciive PID packets ocutput from the FIFO unit 147B.
More specifically, the demultiplexing unit 145 distributes
the respective PID packsts of the received syntheslized stream
to respective streams based on LTSIDs inserted and added to
the synchronous byte areas within the headers of the
respective PID packets.
[01z24]

The demultiplexing unit 145 subseguently locates the
regpective PID packets at time positions corresponding to

h

LTSs in the respective streams to which the PID packeis are

o

distributed, so as to reconstitute the transport streams T81,

82, and T83. Other parts of the controller 1048 illustrated

.
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in Fig. 19, which are not detailed herein, have configurations
similar to the corresponding parts of the controller 104A
illustrated in Fig. 2.

[0125]

The operation of the common interface controller 1048
illustrated in Fig. 19 is now described. The transport
streams TS1, TS2, and T33 supplied from the demodulators 103-1,
103-2, and 103~3 (see Fig. 1) are supplied to the LTS adding
units 141-1, 141-2, and 141-3, respectively. The LTS adding
units 1431-1, 14i-2, and 141-3 add LTSs (Local Time Stamps})
corresponding to input time Lo the respective PID packets of
the input transport streams TS1, T82, and TS3 (TSP: transport
stream packets), respectively.

[0126]

The transport streams TS1, TS2, and TS3 containing the
respective PID packets to each of which LTS is added are
supplied to the PID filter units 142-1, 142-2, and 142-3,
respectively. The PID filter units 14Z-1, 142-2, and 142-3
execute filtering for removing PID data packets of service
channels not selected (channel-selected) from the transport
streams TS81, TS2, and TS3.

[0127]

Fig. 14(a) illustrates a configuration example of the
PID packets of the transport streams TS1, TS2, and TS3
supplied to the LTS agddingunits 141-1, 141~2, and 141-3. Fig.
14{b) illustrates an example of PID packets (not unnecessary
PID packets) remaining after filtering of the input in Fig.
14{a) by the PID filter units 142-1, 142-2, and 142-3.
10128}

Returning to Fig. 19, the transport streams TS1, TS2,

and TS3 after filtering are suppliled to the multiplexing unit
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143, The multiplexing unit 143 synthesizes respective PID
packets of the transport streams TS1, T2, and TS83 aiter
removal of LTS to create the synthesized stream CTS.
(0129}

In addition, the multiplexing unit 143 inserts and adds
LTSID to the synchronous byte area within the TS header of
each of the PID packets of the synthesized stream CTS thus

creatred {see Figs. 5{a) and 5(b}}. Themultiplexingunit 143

also outputs LTSs (Local Time Stamps) corresponding to the
PID packets in aceordance with output timing of the respective
PID packets of the synthesized stream CTE.

[0130]

The LCC adding unit 1448 inserts and adds, as the LLCs,
a particular count value (such as value having “1” for all

bits) to a count information addin provided in the

W
a1
iy
@
&1

synchronous byte arsa within the T8 header of each of the PID
packets for each of the PID packets of the synthesized stream
CTS. The respective PID packets of the synthesized strean

cTs

fud

o which LCCs are added in this manner are seguentially
transmitted from the LCC adding unit 144B to the CAM module
200 via a common interface.
[0132]

The LTSs corresponding to the respective PID packetls
are sequentially transmitted from the LCC adding unit 1448
to the FIFD unit 147B in accordance with sequential

transmission of the respective PID packets of the synthesized
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stream CTS to the CAM module 20C., Accordingly, LCCs are not
added to the LTSs transmitted to the FIFO unit 147B.
{0133}

Fig. 20(a) illustrates ap example of the respective PID

packets of the respective transport streams T81, TS82, and T83
supplied from the PID filter units 142-1, 142-2, and 142-3
to the multiplexing unit 143. Each of the PID packet
contains LTS added thereto.
{01341

Fig. 20(b) illustrates an example of arrangement of the
respective PID packets of the synthesized stream (TS
seqguentially cutput from the LCC adding unit 1448 to the CAM

module 200, Fig. 20 (¢! illusirates an exanple of arrangement

s w

of LTS8 seguentially output from the LCC adding unit 1448 to
3

LTSID and LCC {particular count value) are added to each
of the PID packets of the synthesirzed stream CTS. LTSID (ID1)
ig LTSID indicating that the original transport stream is the

transport stream TS1. LISID {IDZ) is LTSID indicating that

or
—
0]

originel transport stream 1s the transport stream TSZ,

-
?-9

SID {ID3) is LTSID indicating that the originel transport
stream is the transport stream TS3

[0136]

(,A‘

The respective PID packets of the synthesized siream
segquentially received from the CAM module 200 via the common
interface are transmitted to the demultiplexing unit 145. As

discussed above, the CAM nodule 200 recognizes that the

¥

cach of the LCCs inserted and added to the respective PID



10

387
£t

(58]
Co

=3
oh

packets of the synthesized stream CTS is a particular count
value.
[0137]

The CAM module 200 is operated such that packet order
switching does pot cccur. Accordingly, the packet order of
the respective PID packets of the synthesized stream CTS3

utput from the CAM module 200 does not change from the packet
order of the respective PID packels of the synthesized stream
TS input to the CAM module 20O,

[0138]

The LTS8g seguentially output from the LT adding unit
144R are transmitted from the FIFC unit 1478 to the
demultiplexing unit 145 with delay corresponding to the time

from reception to transmission of the synthesized stream C7

&)

4

by the CAM module 200, By this method, the demultiplexing

unit 145 receives supply of the respective LTEs corresponding
to the PID packets in accordance with supply of the respactive

PID packets of the synthesized stream CTS received f£rom the
CAM module 2060.

[0139]

The demultiplexing unit 145 processesg the respective

PID packets of the received synthesized stream based on the
added LTSIDs, and further on the LT8s coxresponding to the
PID packets and output from the FIFO unit 147B. lMore
specifically, the demultiplexing unit 145 distributes the
respective PID packets of the received synthesized stream to
respective streams in accordance with LTSIDs. Ths
demultipliexing unit 145 also adjusts cutput timing such that
the respecitive PID packets can be located at time positions

in accordance with LTS3 corresponding to the respective PID
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ig., 21{a) illustrates an example of the respective PID
packets of the synthesized stream (TS sequentially input from
the CAM module 200 to the demultiplexing unit 143 via the
common interface. ¥Fig. 21(a} in this example corresponds to
Fig. 20{b), but the packet order is maintained at the CAM
module 200, wherefore packet order switching dees not occux
in this example.
(01411
Fig. 21 (b) illustrates an example of the respeactive

TSs sequentially transmitted from the FIFD unit 1478 to the
demultiplexing unit 145 at the timing of input of the
respective PID packets of the synthesized stream CTS

{corresponds to Fig. 20(c)i. Fi
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example of the regpective P

,

TS1, TS2, and TS83 reconstituted and output from the
denultiplexing unit 145,
(01423

A flowchart in Fig. 22 shows an example of processing
procedures executed by the common interface controller 1048
or synthesizing the respective PID packets of the transport

streamz TS1, T82, and TS53 to create the synt

p—

esized stream

CTS, and transmitting the syntheslized stream CTS to the CAM

The controller 104B starts processing in step 8T21, and
then shifts to a procesgs 1n step STZZ. In this step 5TZ22,
the controller 104% inputs the transport streams T31, TS2,
and TS3. The controller 104B adds LTSs to the PID packets

of each of the transport streams in step STZ3.
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Then, the controllisr 104B removes PID daza packets of
service channels not selected (channel-selected) in the
respective transport streams in step 37T24. The controllerx
1048 subsequently arranges the remaining PID packets (PID
packets after LTS removal) in the order from the eariiest FID

hacket on & tim

174

8TZ25. AL this er 1048 adds LTSID and LCC

o+ ®
-
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D
N
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te esach of the PID packets. The LCC in this case is a

particular count value (fixed value).

Then, the controcller 104B sequentially transmits the
respective PID packets of the syntheslzed stream CTS to the

CAM module 200 at a clock rate necessary for successive

L

transmission in step §T26. In this step STZ6, the controlle
104B alsc inputs LTSs corresponding to the PID packets to the
FG unit 1478 in accordance with transmission of the
espective PID packets, and allows the FIFO unit 147B to
retain the LT8s for a certain pericd. After the process in
step $TZ6, the controller 1048 ends the processing in step
ST7.

foL46]

A fiowchart in Fig. 23 shows an exampie of processing
procedurss executed by the common interface controller 1048

o)

the synthesized stream CIS from the CAM modul

200, and reconstituting the transport streams T81, TS2, and
T33.
[a147]

The controller 104R starts processing in step 5731, and
then shifts to a process in step 8T32. In this step ST32,

the controller 104B sequentially recelives the respective PID
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packets of the synthesized stream CTS £rom the CAM module 200,
The controller 1048 alsc obtains LTSs corresponding to the
respective PID packets from the FIFO unit 147B.

(0148
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Then, the controller 104B executes Synoc repl
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the respective PID packets of

alsoe distributes the respective PID packets to corresponding

5

streams based on LTSIDs added to the respective PID packets
in step 8T33. The controller 1048 subseguently outputs the

eam while adiusting cutput
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respecltive PIDp
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timing based on corresponding LT utput from the FIFO unit
147B in step ST34. By this method, the controller 104B
oufputs the reconstituted transport streams TS1, TS2, and T

After the process in step $T34, the controller 104B ends

processing in step ST35,.
[0r49]
The controller 104B executes the forasgoing

ryansmitting process shown in the flowchart in Fig. 22, and

ceiving process shown in the flowchart in Fig.

re
23 in parallel, and repeats the raspective processes
&

As described above, the controiler 104B iliustrated in
Fig. 19 adds the particular count value to the count
information adding area as LCC for each of the PID packets
cf the synthesized stream CTS transmitied to the CAM module
200. By this method, the controller 104B can notify the CAM
module 200 that the controlier 104B does not have the function
for handling packet order switching based on count

1

information, and that packet oyder switching is thus not

o
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[0151}F

By notifying the CAM module 200 that packet order
switching ig not allowed as discussed above, the controller
1048 receives from the CAM module 200 the synthesized stream
CTS having the same packet order of PID packets as the packert
order at the time of transmission. In addition, the FIFO unit
1473 outputs the LTSs with delay of time corresponding to the

time from reception to trangsmission of the synthesized stream

i

Ry
]

b

CTS by the CAM module 200. Accordingly, the respective
packets of the synthesized stream CTS can be appropriately

processed based on the corresponding LTSs.

I0Ls21]

[Configuration Example of CAM Modul

The detailed configuration of the CAM medule 200 is now
described., Fig. 24 illustrates a configuration example of
the CAM module 200. The CAM module 200 includses the

microprocessor 201 and the descrambler 202 zs discussed above

The microprocessor 201 execuites necessary
communication with the microprocessor 101 of the host device
190, and controls operation of the descrambler 202. The
descrambler 202 recsives the synthesized strezn OIS

transmitted from the common interface controllsr 104 (104A,

(

1048} of the host device 100 via a common interface, and
descrambles the synthesized stream CUS. The descrambler 202
subsequently transmits the descrawmbled synthesized stream
CT8 to the controller 104 of the host device 100.

01547

Fond
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The descrambler 202 includss
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¥ CA decrvptilion units 212~1 tThrough 212-8, W buffer units
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213-1 through 213-N, and a T8 synthesizing unit 214. The T8
separating unit 211 receives the synthesized stream CIS
transmitted from the controller 104 of the host device 100,
The TS separating unit 211 subsequently distributes the
espective PID packets of the synthesized stream CTS to
spective streams TS through TSN based on LTSID lnserted
and added to the synchronous byte ares within the header of
each of the PID packets (see Figs. 5S{a) and 5{b}).
(91557
The TS separating it 211 also extracts LCC inserted

and added to a count information area, i.e., a part of the

Q.

synchronoug byte area within the header (see Figs. 5{a} an
5(b}} in each of the PID packets of the synthesized strean
CT8, and transmits the extracted LLC to the microprocesscr

201. As discussed sbove, this LCC ile count information

controllier 1042 having the function for handling packet order

7

switching based on count information {(see Fig. Z}. In this

case, the microprocessor 201 recognizes that the controller

1

rt
[
o
bt
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&
4

104 to transmit the synthesized stream CTS is the con

104A having the function for handlin acket order switch
8]

“r

= J-.
=
3

based on count information, and that packet corder switchin

©Q

iz thus allowesd.
(01563

On the other hand, when the synthesized stream CTS is
transmitted from the controller 104B which doss not have the
functicn for handling packet order switching based on count
information (see Fig. 1%}, the LIC has a particular count

value. In this case, the nicroprocesscor 201 recognizes that

the controller 104 to transmit the synthesized stream CTS 1s



st

<

&3}

3

o1

il

[

52

the controliler 1048 not having the function for handling

¢

packet order switching based on count information, and that
packet order switching is thus not allowed,
(01573

The microprocessor 201 controls operation of the
descrambler 202, particularly operation of buffering and

synthesis of the respective PID packets based on recognition

of whether or not packet order switching by LCC as above i

@

w

llowed. This control operation will be detalled later.
[0158]
Bach of the CA decryption units 212-1 through 2Z12-YN

decrypts the PID packets of the correspondin

€3
"1]
f‘
533
=
JJ
B

CA decryption units used herein are not all the CA decryption
units 212-1 through 212-M, but only a part of the CA
description units corresponding to the pumber of streams
contained in the syntheslized stream CT8. The buffer units
213-1 through 213~N buffer the PID packsts decrypted by the
CA decrypticn units Z12-1 through 212-NW.
(0159

The T8 synthesizing unit 214 synthesizes the PID
packets of the respective streams bufferad by the puffer units
213~1 through 213-N to create the s weized stream CT8, and

transmits the synthesized stream CTS to the controller 104

of the host device 100.
F01601

5.

The operation control of buffering and synthesis of the
respective PID packets executed by the microprocessor 201 is
now described. When recognizing that the packet order

R aTal

switohing is azllowed based on LCCs as discussed aboves, th

(&

=

icroprocessor 201 contrels puffering and synthesis of th

@

pactive PID packets such that the PID packets o©f the
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respective decrypted streams can be synthesized in the

decrypting order.

igs. 25{a} to 25{d} are timing charts when the
synthesized stream CT8 recaived by the T8 separating unit 211
is transmitted from the controller 104A having the function
for handling packet order switching based on count
information,

[0162]

Fig. 25{a} shows the synthesized stream CTS recsived
by the TS geparating unit 211. In this figure, al, al, az,
and others represent PID packets of the transpori stream T31.
Morecver, bl, bl, b2, and cthers represent PID packets of ths
Transport stream T82. Furthermors, <0, c¢l, c©2, and others

represent PID packets of the transport stream T3,

Fig. 25{b} shows PID packets of the streams TS
and T83 separated by the TS separating unit 211. Fig. 25(c)
shows the PID packets of the streams T31, Ts2, and TS3
decrypted by the CA decryption units 212-~1, 212-2, and 212-3.
[Q

tes

1
Pl

F

3

Pk

iri-

g. 25{d} shows the synthesized stream CTS created by
synthesizing the PID packeis of the respective streams by the
TS synthesizing unit 214, and transmitted to the controller
104A. The order of the respective PID packets of this
synthesized stream CT8§ is different from the order of the PID

2

packets of the received synthesized stream (T8, indicating

)

that packet order switching has occurred. However, no
problem arises in the controller 104A where packet orderx
switching is allowed.

{0163]
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On the other hand, when recognizing that packet order

switching is not allowed based on LCTS a:
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the microprocessor 201 controls buffering and synthesis of
the respective PID packets such that the PID packets of the
respective decrypted streams are synthesized in the order of
the respective packets PID at the time of recsption of the
synthesized stream 73,

[0166]

Figg. 26(a) to 26{d) are timing charts when the
synthesized stream CT8 recelived by the T3 gseparating unit 211
is transmitted from the controllier 104B not having the
function for handling packet order switching based on count
information.

[06167]

Fig. 26{a} shows the synthesized stream CTS received
by the TS separating unit 211. In this figure, a0, al, az,
and others represent PID packelts of the transport stream TS1.
Moreover, b0, bl, b2, and others represent PILD packets of the
transport stream TSZ2. Furthermore, <, ¢l, ¢, and others
represent PID packets of the transport stream T3Z2.

10168}

Fig. 26(b) shows PID packets of ths streams TSI, 782,
and T83 separated by the TS separating unit 211. Fig. 25{¢)
shows the PID packets of the streams TS1, T82, and T&3

3
decrypted by the CA decryption units 212-1, 212-2, and 212-3.

Fig. 26 (d) shows the synthesized stream CTS created by
synthesizing the PID packets of the respective streams by the

=

TS synthesizing unit 214, and transmifted to the controller
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1048, The order of the respective PID packeta of this

synthesized stream CTS is ldentical to the order of the PID
o

packets of the recelved synthesized stream CTS, In this case,
the buffer capacity reguired for queuing increases so as Lo
maintain the order of the PID packets, wherefore delay time

at the CAM module 200 becomes longer.
[6170]
The operation of the CAM module 200 illustrated in Fig.

24 is now described. The T2 separating unit 211 receives the
synthesized stream CT8 transmitted from the common interface
controller 104 (1048, 104B) of the host device 100 via a common
interface. The TS separating unit 211 subseguently
distributes the respective PID packets of the synthesized
stream CTS Lo the respective streams T31 through TSN based
on LTSID inserted and added to the synchronous byte area

within the header of each of the PID packets of the synthesized

o
i

3

{

eam CTS {ses Fig 5(ay and 5{b)y.

)
ot
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o

The T8 separating unit 211 extxécts LCC inmserted and
added to the synchronous byte area within the header of each
of the PID packets of the synthesized stream TS, and
transmits the LCC Lo the microprocesscr 201. The
microprocessor 201 recognizes whether or not packet order
switching is allowed based on the extracted LCCs, and controls
buffering and synthesis of the respective PID packets based
on the recognition result.

[0172]

The PID packets of the respective streams separated by
the TS separating unit 211 are supplied to the CA decryption
units 212-1 through 212-N. The (A decryption units 212-1

through 212-N decrypt the PID packets of the respeciive
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streams to which the PID packets are distributed. The

decrypted PID packets of the respective streams are supplied

s

o the buffer units 213~1 through Z13~-N to be temporarily
accummulated therein.

{0173}

The TS synthesizing unit 214 svnthesizes the PID
packets of the respective streams accumulated in the buffer
units 213-1 through 213-N to creatse the synthesized stream

CTS, and transmits the synthesized stream CT3 to the
controllier 104 {1CG4A, 104B) of the host device 100, In this
case, the decrypited PLD packets ¢f the respective streams are
synthesized in the order of decrypting {see Fig. 25(d}) when
the controller 104 is the controller 1044 which allows packet
order switching {see Fig. 2). On the other hand, the
decrypted PID packets of the respective streams ars
synthesized in the order of the respective PID packets of ©
received synthesized stream CTS (see Tig. 26{d1) when the
controller 104 is the controller 1048 which does not allows
packet order switching [see Fig. 19).
(01741

& flowchart in Fig. 27 shows the cutline of an examplie
of processing procedures executed by the CAM modulse 200, The

CAM module 200 initially starts processing in step ST41, and
subsequantly shifts to a process in sZep ST42. In this step
5T42, the CAM module 200 receives the synthesized stream CTS.
[0175]

Then, the CaM module 200 detects LCCs added to the

{

respective PID packets of the received synthesgized stream CTS
in step ST43. The CaM module 200 alse disgtributes the

respective PID packets of the received synthesized stream CT3S
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in step 8T44. The CAM module 200 subsequently decrypts the

PID packets of the respective streams in step ST45.

Thereaflter, the CAM module 200 detsesrmines whether or

not the LCCx detected in step ST42 are particular count valus

[£2]

in step 83T46. When the LCCs are particular count values, i.e.
when packet order switching is nolt allowed, the CAM module
200 executes buffering and gueuing of the PID packets of the
respective streams in step ST47, and then synthesizes the

lecrypted PID packets of the respective streams such that the

crder of the PID packets becomes identical tTo the order of
the respective PID packe of the received synthesized stream
CTS, 80 as to create the synthesized stream CT38 in step 5748
(01773

upgequently, the CAM module 200 transmits the
synthesized stream CTS obtained in step 8748 to the controllier

104 of the host device 100 in step 5T498. Thersafter, the CAM
module 200 ends processing in step ST50.
[G178]

On the other hand, when the LCCs are not particular count

O

packets of the respective stream in the order of decrypting
to create the synthesized strean CTS in step ST48. Then, the
CAM module 200 transmits the synthesized stream CTS to the
controller 104 of the host device 100 in step ST49.
Thereafter, the CAM module 200 ends processing in step 8T50.
[0179]

As described above, the CAM module 200 illustrated in
Fig. Z4 controls buffering and synthesis of the respective

PID packets at the descrambler 202 based on LCC added to the
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count information adding area provided in sach of the PID
packets of the received synthesized stream. Accordingly,
the synthesized stream returns to the control 104 in the state
corresponding to the controller 104 of the host device 100,
(0180}

In the foregoing description of the CAM module 200, the
2
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ecrypting by the CA decryption units 212-1
through 212-N is not particularly touched upon. However,
even when the decrypted PID packets of the respective streams
are synthesized in the same order as the packet order of the
received synthesized stream CTS based on recognition that

acket order switching is not allowad, reduction of the delay

kY]

mount 18 achievable by increasing the operation speed of the

decrypting process.

rolei]
Figs. 28ia) to 2B{4) are timing charts for describing
this method Fig. 28(a) shows the synthesized stream CTS

raceived by the TS separating unit 211. Pig. 28(b) shows PID
packets of the streams TS1, TS8Z, and TS3 separated by the TS

3
separating unit 211. Figs. 28(a) and 28(k} are identical to

Fig. 28(c) shows PID packets of the streams T31

w3
wn
2

-

and T33 decrypted by the CA decryption units 212-1, 21

2
{
3
-

and 21Z2~-3. By increasing the operation speed of the
decrypting process, delays of the streams TS1, T82, and T53

~

produced by the decrypting wrocess become 1/3 packet, 2/3

packet, and 1 packet, respectively. On the other hand, when
the operation gpeed of the decrypting process is not raised,

the delavys of the streams TS1, TSZ, and TSI by the decrypting

process become 1 packet, 2 packets, and 3 packets,
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respectively, as i1llustrated in Fig. 26{c).
[0183]

Fig. 28 (d) shows the synthesized stream CTS created by
synthesizing the PID packets of the respective streams at the
TS synthesizing unit 214, and transmitted to the controllerx
104B. The order of the respective PID packets of the
synthesized stream CTS is identical to the order of the PID
packets of the received synthesized stream CTS. Inthis case,
the operation speed of the decrypting process is raised,
wherefore the delay amount becomes smaller in comparison with
the delay amount shown in Fig. 26(d).

[0184]

<Z2. Modified Example>

According to the foregoing example, LTSID and LCC are
inserted into a synchronous byte {(Sync byte) area within a
TS header of a PID packet (see Fig. 5(a})). However, the
present technology is not limited to this example. For
example, there is a method which inserts LTSID and LCC into
a cyclic counter {continuity counter) area within a TS header
of a PID packet as illustrated in Fig. 29{a}. In this case,
processing information supplied to the FIFO unit 147 or 147B
and retained for a certain period therein becomes LTS and CC
to which LCC is added as illustrated in Fig. 29(b), or LTS
and CC to which LCC is not added. The CCherein is ancriginal
value in the cyclic count area.

{01851

For the controller 104A which allows packet order
switching at the CAM module 200, addition of LCC to LTS and
CC in this manner is needed. However, for the controller 104R
which does not allow packet order switching at the CAM module

200, addition of LCC £0 LTS and CC in this manner is not needed.



(&2

o
(o

zZ0

30

N
(o]

Fig. 30 illustrates an example of bit allocation of
LTSID and LCC. When 2 bits are allo ed To both LTBID and

cat
LCC, for example, identification of 4 transport streams is

allowed. In this case, ordey switching of 2 packets or feuws

[nt

can be handled. When 1 bit and 3 bits are allocated to LTEID
and LCC, respectively, for example, identification of 2
transport streams is allowed. In this cass, order switching
of € packets or fewer can be handled.
[0187]

According to the foregoing description, the host devic
100 includes 3 tuners 102-1, 102-2, and 102-3 to handle the
three transport streans T351, T82, and T53. The present
technology is applicable to situations handling two, four ox
more transport strsams.
[olggl

According to the foregoing description, the host device
100 transmits and receives synthesized streams to and from

the CAM module 200 connected via a DVB-CI common interxface

~

or & CI+ common interface. However, needless to say, the
present technology is similarly applicable to wired ox
wireless transmission and reception of these synthesized

gtreams between a host device and other external deviges.

The present technology may have the following
configurations.
{1} An electronic device including:
a synthesized stream creating unit that synthesizes
transport stream packets of plural transport streams to
create a synthesized stream;

a stream transmitting unit that transmits the created
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synthesized stream to an external device;

a processing information retaining unit that retains
processing information for a certain period, the processing
information being output at transmission timing of the
respective transport stream packets of the synthesized stream,
and used for processing the respective transport stream
packets;

a count information adding unit that brings a count
information adding area provided in each of the transport
stream packets into a state to which a particular count valus
is added for each of the transport stream packets of the
synthesized stream transmitted to the external device;

a stream receiving unit that receives the synthesized
stream from the external device; and

a processing unit that processes the respective
transport stream packets of the recelved synthesized stream
based on the processing information correspending to the
respective transport stream packets and seguentially ocutput
from the processing information retaining unit.

{2) The electronic device according (1) described above,
wherein the count information adding area is constituted by
a partial area of a synchronous byte area within a header of
each of the transport stream packets.

{3} The electronic device according (2) described above,
wherein the partial area is a predetermined-number bit area
having 1 as a bit value of a synchronous signal.

{4) The electronic device according any of (1) through
(3} described above, wherein

the processing information for processing the
respective transport stream packets contains time

information indicating time positions of the respective
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transport stream packets in original transport streams, and

the processing unit locates, in respective streams ToO
which the respective transport stream packets of the received
synthesized stream are distributed, the respective transport
stream packets at time positions in accordance with the time
information corresponding to the respective transport stream
packets s0 as to reconstitute the plural transport streams.

(5} The electronic device according to (4) described
above, further including:

a stream identification information adding unit that
adds stream identification information for identifying
original transport streams to the respective transport stream
packets of the synthesized stream transmitted to the external
device; and

a stream identification information obtaining unit
that obtains the stream identification information from the
respective transport stream packets of the received
synthesized stream,

wherein the processing unit distributes the respective
transport stream packets of the received synthesized stream
to the respective streams in accordance with the stream
identification information obtained from the respective
transport stream packets.

(6) The electronic device according to any of (1)
through (8) described above, wherein

the stream transmitting unit transmits the synthesized
stream £¢ the external device via a DVB-CI common interface,
or a CI+ common interface,

the stream receiving unit receives the synthesized
stream from the external device via a DVB~CI common interface,

cr a CI+ common interface, and
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the external device ig a conditional access module that
executes descrambling.

(7) A synthesized stream transmitting method

in transmitting a synthesized stream created by
synthesizing fransport stream packets of plural transport
streams to an external device, bringing a count information

adding area provided in each of the transport stream packeis

o]

into a state to which a particular count value is added for

ot

each of the transport stream packets of the synthesized

{8} A program under which a computer provides the
functions of:

synthegized stream creating means that synthesizes
transport stream packets of plural transport streams Lo
create a synthesized stream;

stream Cransmitting means that transmits the created
synthesized stream to an external device;
processing informaticn retaining means that retains

processing information for a certain pericd, the processing

[
oy

nformation being output at transmission timing of the
respective transport streampackets of the synthesizad stream,
and used for processing the respective transport stream
packets;

count information adding means that brings a count
information adding area provided in each of the transport
stream packets into a state to which a particular count value
is added for sach of the transport stream packeits of the
synthesized stream transmitted to the sxternal devics;
stream receiving means that recelves the synthesized

stream from the external device; and
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processing means that processes the respective
transport stream packets of the received synthesized stream
based on the processing information corresponding to the
respective transport stream packets sequentially output from
the processing information retaining means.

(9} An electronic device including:

a synthesized stream creating unit that synthesizes
transport stream packets of plural fransport streams to
create a synthesized stream;

a stream transmitting unit that transmits the created
synthesized stream to an external device;

a processing information retaining unit that retains
processing information for a certain period, the processing
information being output at transmission timing of the
respective transport stream packets of the synthesized stream,
and used for processing the respective transport stream
packets;

a count information adding unit that adds count
information sequentially counted while skipping a particular
count value to both a count information adding area provided

in each of the transport stream packets, and processing

-

nformation output in correspondence with the transport
stream packets for each of the transport stream packets of
the synthesized stream transmitted to the external device;

a stream receiving unit that receives the synthesized
stream from the external device; and

a processing unit that processes the respective
transport stream packets of the received synthesized stream
based on the processing information extracted from the
processing information retaining unit and containing count

information having the same value as the value of count
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information added to each of the transport stream packets.
(103 The electronic device according to (9) described
above, wherein the count information adding area is

constituted by a partlal area of a synchronous byte area

within a header of each of the transport ream packets.
{11) The electronic device according to {10) described

above, wherein the partial area 15 a low-order 4-bit area or
a low—order 3-bit area of the synchronous byte area.

{12} The electronic device accerding to any of (8}
through {11} described above, wherein

the processing information for processing the
regpective transport stream packets of the received

synthesized stream contains time infermation indicating time
o)

sitionsg of the respectlve transport stream packets in

ks

the processing unit locates, in respective streams to
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stream packe’
informacion corresponding to the respective transport stream
packets s¢ as te reconstitute the plural transport streams.
{13} The electronic device according te {12} described
above, further including:
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packets of the synthesized stream transmitited to the external
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synthesized stream,

wherein the processing unit distributes the respective
transport stream packets of the received synthesized stream
to the respective streams in accordance with the stream
identification information obtained from the respective
transport stream packets.

{14) The electronic device according to any of {9}
through (13} described above, wherein

the stream transmitting unit transmits the synthesized
stream to the external device via a DVB~-CI common interface,
or a CI+ commoen interface,

the stream receiving unit receives the synthesized
stream from the external device via a DVB-CI common interface,
or a CI+ common interface, and

the external device is a conditional access module that
executes descrambling.

(15) A synthesized stream transmitting method
including:

in transmitting a synthesized stream created by
synthesizing transport stream packets of plural transport
treams to an external device, adding predetermined~bit count
information sequentially incremented except for a particular
count value to a count information adding area provided in
sach of the transport stream packets for sach of the transport
stream packets of the synthesized stream.

(16) A program under which a computer provides the
functions of:

synthesized stream creating means that synthesizes
transport stream packets of plural transport streams to
create a synthesized stream;

stream transmitting means that transmits the created
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processing information retaining means that retains
processing information for a certailn period, the processing
information being output at transmission timing of the
respecﬁivetranspﬂrtstremnyacketscﬂf:hﬂsyﬁtMQSLZQd stream,

and used for processing the respective transport stream

count information adding means that adds count
information segquentially counted while skipping a particular
count velue to both a count information adding area provided
in each of the transport stream packets, and processing

&

information output in correspondence with the transport
stream packets for each of the Lransport stream p

the synthesized stream transmitted to the external device;
stream receiving means that receives the synthesized
stream from the external device; and
processing means that processes the respective
transport stream packets of the received synthesized stream
based on the processing information extracted from the

1

processing information retaining means and containing count
information having the same value as the value of count
information added o each of the transport stream packets.

{17y An electronic device including:

a stream receiving unit that receives a synthesized
stream created by synthesizing transport stream packets of
plural transport streams from an external device;

a processing unit that separates the resgpecltive
transport stream packets of the received synthesized streamn,
decrypts the respective separated transport stream packets,
and synthesizes the respective decrypted transport stream

packets to create a synthesized stream;
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a stream transmitting unit that transmits the created
synthesized stream to the external device; and

a control unit that controls the processing unit based

m

nooount information added to a count information adding area
provided in each of the transport stream packets of the
received synthesized stream.
{18) The electronic device according to {17) described
above, wherein the conirol unit controls such that the crder

of the respective transport stream packels of the created

3

synthesized stream becomes the same order as the order of the
respective transport stream packebs of the recelived

synthesized strszam when the count information has a
particulay count value.

{18} The slectronic device according to (18} described
above, wherein the control unit raiszes the speed of decrypting
operation when the count information has a particular count

valiue.

(20} The electronlic device according to any of {173
through (19 described above, wherein the count information

adding aree is congtituted by a partial area ¢of a synchronous

byte area within a header of each of the transporit stream
packets,

REFERENCE SIGNS LIEBT

(0190}

10 Reception system

106 Host dewvice

1ol Microprocessor

102-1 to 102-3 Tuner

103~1 to 103-3 Demedulator

104, 1064x, 104B  Common interface controller



¥

20

[ea!
fte]

[

<

[+
{

Demultiplener

2
H
] et
s
[®)
jrad
<
[
i
8%}

fomt

MPEC decoder

—*
= 9w
ot
{
o
ot
C
o)
2=
e
|
[$8]

LTS adding unit

[
i
8]
i
=3
s
o
i
A
A
|
{43

PID Filter unit

1t
s
(a3

Multiplexing (MUX) unit

[AEY
Py
o

-~

144 LCC adding unit

145 Demultiplexing (DEMUX) unit

146  LCC extracting unit
147, 1478 FIFO unit

~1

Ind
O

151-3 LTS separating unit

TR
G
S
4
u

multiplexing unit

fod
o
3
&3]

separating and Sync replacing unit

—t
oy
&2
H
[
ot
o

1862-3 Output timing adjusting unit

171f Flip-fiop

P
t
§....§
o

O

~J
} —

pacs
wf
Ny

Selection signal generating unit

173 Switch unit
200 CaM module

A8
[an]
{—t

Microprocessor

3
<
B3

Descrambler

i

IS separating unit

NS
Jrest
et

212-N CA decryption unit

NN
!.,,_‘.
i
}
ot
-t
G

213-1 Buffer unit

{3
i
{ad
o
Q

4 T8 synthesizing unit



CLAIMS
1. An electronic device comprising:

a synthesized stream creating unit configured to synthesize
transport stream packets of plural transport streams to create a
synthesized stream;

a stream transmitting unit configured to transmit the
created synthesized stream to an external device;

a processing information retaining wunit configured to
retain processing information for a certain period, the processing
information being output at transmission timing of the respective
transport stream packets of the synthesized stream, and used for
processing the respective transport stream packets;

a count information adding unit configured to provide count
information by bringing a count information adding area provided
in each of the transport stream packets into a state to which a
particular count value is added for each of the transport stream
packets of the synthesized stream transmitted to the external
device;

a stream receivingunit configured to receive a descrambled
synthesized stream from the external device; and

a processing unit configured to process the respective
transport stream packets of the received descrambled synthesized
stream based on the processing information corresponding to the
regpective transport stream packets and sequentially output from
the processing information retaining unit,

wherein the count information provides an indication for the
external device as to whether or not the electronic device is enabled

to perform packet order switching.

2. A synthesized stream transmitting method comprising:

synthesizing transport stream packets of plural transport
streams to create a synthesized stream;

transmitting the created synthesized stream to an external



device;

retaining processing information for a certain period, the
processing information being output at transmission timing of the
respective transport stream packets of the synthesized stream, and
used for processing the respective transport stream packets;

providing count information by bringing a count information
adding area provided in each of the transport stream packets into
a state to which a particular count value is added for each of the
transport stream packets of the synthesized stream transmitted to
the external device;

receiving a descrambled synthesized stream from the external
device; and

processing the respective transport stream packets of the
received degcrambled synthesized stream based on the processing
information corresponding to the respective transport stream

packets sequentially output,

wherein the count information provides an indication for the
external device as to whether or not pexrforming packet order

switching device is enabled.

3. A computer program comprising program code which, when
executed by a computer, cause the computer to carry out the steps
of:

synthesizing transport stream packets of plural transport
streams to create a synthesized stream;

transmitting the created synthesized stream to an external
device;

retaining processing information for a certain period, the
processing information being output at transmission timing of the
regspective transport stream packets of the synthesized stream, and
used for processing the respective transport stream packets;

providing count information by bringing a count information
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adding area provided in each of the transport stream packets into
a state to which a particular count value is added for each of the
transport stream packets of the synthesized stream transmitted to
the external device;

receiving a descrambled synthesized stream from the external
device; and

processing the regpective transport stream packets of the
received descrambled synthegized stream based on the processing
information corresponding to the respective transport stream
packets sequentially output,

wherein the count information provides an indication for the
external device ag to whether or not performing packet order

switching device is enabled.

4. The electronic device according to c¢laim 1, wherein the count
information adding area is constituted by a partial area of a
synchronous byte area within a header of each of the transport stream

packets.

5. The electronic device according to claim 4, wherein the
partial area is a predetermined-number bit area having 1 as a bit
value of a synchronous gignal or a low-order 4-bit area or a

low-order 3-bit area of the synchronous byte area.

6. The electronic device according to any one of claims 1, 4
or 5, wherein

the processing information for processing the respective
transport stream packets contains time information indicating time
positions of the respective transport stream packets in original
transport streams, and

the processing unit ig configured to locate, in regpective
streams to which the respective transport stream packets of the

received gynthesized stream are distributed, the respective



transport stream packets at time positions in accordance with the
time information corresponding to the respective transport stream

packets so as to reconstitute the plural transport streams.

7. The electronic device according to claim 6 further
comprising:

a stream identification information adding unit configured
to add stream identification information for identifying original
transport streams to the respective transport stream packets of
the synthesized stream transmitted to the external device; and

a stream identification information obtaining unit
configured to obtain the stream identification information from
the respective transport stream packets of the received synthegized
stream,

wherein the processing unit distributes the respective
transport stream packets of the received synthesized stream to the
regpective streams in accordance with the stream identification

information cbtained from the respective transport stream packets.

8. The electronic device according to any one of claims 1 oxr
4 to 7, whereiln

the stream transmitting unit is configured to transmit the
synthesized stream to the external device via a DVB-CI common
interface, or a CI+ common interface,

the stream receiving unit is configured to receive the
synthesized stream from the external device via a DVB-CI common
interface, or a CI+ common interface, and

the external device 1s a conditional access module

configured to execute descrambling.



9. An electronic device comprising:

a stream receiving unit configured to receive a synthesized
stream created by synthesizing transport stream packets of plural
transport streams from an external device;

a processing unit configured to separate the regpective
transport stream packets of the received sgynthesized stream,
decrypt the respective separated transport stream packets, and
synthesize the respective decrypted transport stream packets to
create a descrambled synthesized stream;

a stream transmitting unit configured to transmit the

created descrambled gynthesized stream to the external device;



and

a control unit configured to control the processing unit
based on count information added to a count information adding area
provided in each of the transport stream packets of the received
synthesized stream,

wherein the count information provides an indication for the
external device as to whether or not the electronic device is enabled

to perform packet order switching.

10. The electronic device according to claim 9, wherein the
control unit is configured to control such that the order of the
respective transport stream packets of the created synthesized
stream becomes the same order as the order of the resgpective
transport stream packets of the received synthesized stream when

the count information has a particular count value.

11. The electronic device according to claim 10, wherein the
control unit is configured to raise the speed of decrypting
operation when the count information has a particular count value.
12. The electronic device according to any one of claims 9 to
11, wherein the count information adding area is constituted by
a partial area of a synchronous byte area within a header of each

of the transport stream packets.

13. Television receiver including an electronic device according

to any of claims 1 and 4 to 8.

14. Set top box including an electronic device according to any

of claims 1 and 4 to 8.

15. A method comprising:

receiving a synthesized stream created by synthesizing



transport stream packets of plural transport streams from an
external device;

separating the respective transport stream packets of the
received synthesized stream;

decrypting the respective separated transport stream packets;

synthesizing the respective decrypted transport stream
packets to create a descrambled synthesized stream;

transmitting the created descrambled synthesized streamto the
external device; and

controlling the separating, decrypting and synthesizing based
on count information added to a count information adding area
provided in each of the transport stream packets of the received
synthesized stream,

wherein the count information provides an indication for the
external device as to whether or not performing packet order

switching device is enabled.



