25 June 2004 DESCRIPTION DI A TAL SI GNAL PROCESSI NG APPARATUS AND METHOD
Technical Field The present invention relates to a digital2s5 Rnsizenal
processi ng apparatus, a systemthereof, and an extension function

provi ding nmethod that are suitable for a digital broadcast receiving
device that receives a satelli L gl broadcast or a ground wave
digital broadcast, in particul%ﬁ?ngb#gégé that allow the 10 receiving

device to be ﬁﬁ%§§%§Y§fﬁﬁE§i Sé%ﬁ%'ﬁ%P§E?*€%Q§$§23E§EQEnd easily

applied for a servi'ce "and an | nprov ground Art

Anal og t | S asts are becomng 15 changed to digital television
broadcas?%%%g%igg%?ﬁfgggitaI satellite broadcast servlcds-usJng CS

(Communi cali on Sat 4 15530 ¥ o1 HGERL 36! 8Tt obn co0dl Wighcal Ui 2

satellite broadcast services using BS (Broadcasting Satellites) are .

bej ng prepagesh 88¥8ing2Qpghghtak,t al eyistean theaad@stendisdg ground
waves are scheduled to be started. In digital tel evision broadcasts, since

the .freseeacyichlffehedtyni provnaongdmethod thatnelrs canitebleassi gned t han
anal og tel evision broadcasts. In 45 addition, HDTV (H gh Definition
Tel evi si ofgr b odtightas braadbastasekeipdnbodesd.ceMithedy argecaeivel git al
t el evi si on broadcasts, various services such as bi 1
a satellite digital broadcast or a ground wave digital
‘broadcast, in particular} to those fhat allow the
iO receiving device to be effectivély designed, easily
design-changed, and easily applied for an added servicé
and an improved function.
Ea&kgféund Art
Analog television brqadéasts are becoming
15 - changed tﬁ‘digitai telévisiap b#qédcagts. So far,
digital satellité broadcast sé#v#dgs:uéiﬁg cs
(Communication Safellitgs)'ﬁa?etﬁeéﬁ sté:ted. " In
' addition, digital satellite broadcast services using BS
(Broadcasting Satellites) are:bging'prepared; ‘Moreover,
'26 ,digital_television broadcasts usiné-gfound waves arer
scheduled to be started.
In digital television Broadcasts, since the
frequency efficiency is improved, more channels can'be
~assigned than analog television broadcésfs. In
- 25 addition, HDTV (High Definition Televisiqn) b;oadcasts
can be easily'performea. Mo:eove:,_in digita@f‘

television broadcasts, various services such as bi-

1



25 June 2004 directional service, data delivery service, and video-
“on-demand that are not avail able in conventional analog television
broadcasts can be acconplished. A television receiver thals regel ¥yes1 such a
5 digital television broadcast is conventionally structured as shown in
Fig. 1. In Fig. 1, a received signal is supplied from an input termna

101 to a tuperockicHhl 402¢1LA,tHSt,CA82i00 gight ahnBrgadeast . a
signal of 12 Gﬁt_%ané 10 ?glreée?ve Ey 3 pﬁﬁaﬁgfa antenﬁa ?not shown). The
recei ved si ghlalehSn80BMEEt 8fei ALP AvELHABNeOfinlcbhivenk@BHaly afaliey noi se
converter disposed in the parabola antenna. The converted signal is

supplied totthevisnen bebaeoattd03anThe hubBempltikhettl 102 selects a carrier
15 frequency signal of a desired channel fromthe received signal and

perfornms a denodul atiAgterevesiomnbeaadieerothatoreeelvag pucheas for the
selected signal. As a result, the tuner circuit 102 decodes the sel ected
signal to adigahspotelsvisdoncbmpadedstf isi denvpatkensllgQ and audio
packets. An output of the tuner circuit 102 is supplied to a denultiplexer
103. The deatrucppesdragoshowepinafég-the transport streaminto video

packets and audi o packets. 25 The vi deo 8ackets are supplied to a video
decoder 104. The audi B? pt%etd: o TEPPYPRISIGRAh ABIFBPRELSHETIB5. The

vi deo decodgﬂ %Qéuge£ég&ggaf fOl to a tuner ciﬁcuit 102. 1In the

case of a CS digital broadcast, a signal of 12 GHz band
10 is recéived by a parabola antenna {(not shown). The
received signal is cénverted into a signal of 1 GHz
_band by a low nqise coﬁverter disposed in the parabola
antenha. The converted signal is suppliied to the tuner
circuit 102. The tuner circuit 102 selects a carrier
15 frequéncy signal of a desired channel from the received
signal and performs a demoduléting process and an error
- .correcting'procéss for the selected éignal. As a
:result, thé tuner circuit 102 decodes the selected
signal to a traﬁSportrstréam coitipc)Sé-,f.’i.'of'?r:?.'(i‘l'(é"(’)'-_'.1_)a'r::k'e"1.':s'"=

- 20

— and audio packets.
| Anhoutput of the tuner circuit 102 is \
supplied to a demultiplexer 103. The demultiplexer 103
separates the transport stream into video packets and
audioc packets.
25 The video packets are supplied to a video

decoder 104. The audio packets are suppliéé to an

~audio decoder 105. The video decoder 104 performs a



.25 June 2004 deconpressing process for the video packets correspondi

for exanple the MPEG 2 (Moving Picture Experts Gfoup) systenlsopgsdigg te
decode the video packets to video data. In addition, thesagdhe zeppder-105
5 perfornms a deconpressing process for the audi o packets corresponding to
the MPEG system so as to decode the audio packets to audio data. The video
dat a decodefédumprss sdinde prteoaderford Oehe svisdgpplpackats a graphi cs processing
circuit 106. 10 The graphics processing circuit 106 perfornms a picture
process. Arcutigrgorntitdeqriaphi exanpbe et MPRG rzui¥oving FECHitput from
an output termnal 107. An output of the audio decoder 105 is output from
an out put Expertm|Gr0m) IE TR t$Mmeds cke cipcodethe h‘éi‘él‘“e‘ﬁlﬁ??]ﬁ?ﬁﬁer 103
the video decoder 104, the audio decoder 105, and fhe graphics processiné
circuit 108areidentdata ed Wy agdition . MG &qﬁﬁ&é}seﬁﬂﬂg%iﬁtﬂf'clll. A bus 111

extends from the MPU 111. The tuner circuit _102, . the | er 20 103
t he 5/i deo d&wsl@,dﬁwm%l%c%%?eﬁ%foﬁnﬁhet%%gg%%#gé@%r ocessi ng

circuit 106 ar i Li
i & an COPEASTOTES Jre "t ARt r s Pem Bo 38 1o 0BecBagbeRE 102 and for
1394 interface, 113 are, conne t e bus 110. The [

1 ) nodem 112 is used to
perform a éﬂé.iﬁrﬁfékﬁ%%egg.g gol 591394 interface 113 exchanges a 3

The video data decoded by the video decoder

104 is supplied to a graphics processing circuit 106.

10 The graphics processing circuit 106 performs a picture
process. An output of the graphics processing circuit
106 is output from an output terminal 107. An output
of the audio decoder 105 is output from an output
terminal 108. ‘

15 | ' The tuner circuit 102, the demultiplexer‘103,
the wvideo decodef 104, the audio decoder 105, and the
graphics processing circuit 106 are cohtrolled”by an
MPU (Micro Processor Unit) 111i. A bus 111 extendé from

‘ the MPU 111. The tuner circuit 102, the démultiplexer
. 20 103, the video decoder 104, the audiovdécoder 105, and
the graphics processing circuit 106 are connected to
the bus 110.
In addition, a modem 112 and for example an
IEEE (Institute 6f Electrical and Electronics

25 Engineers) 1394 interface 113 ape‘copngcted to the bus

110. The modem 115 is used t0_p¢;fo£m-é-ehafging "

process. The IEEE 1394 interface 113 exchanges a

3



.25 June 2004 streamw th an external device. As was descri bed above, in a
conventional receiver for a digital television broadcast, the entire
receiver is controlled by an MPU. The MPU centrally' 5 co® gohe sach
portion of hardware using commands thereof in consideration of precise
timng levels thereof. However, in that nmethod of which the MPU centrally
controls the entire device in consideration 10 of each portion of the

har dwar e, sitoean Wi tde ging @xfemoals aiFe perforned for each device, if

the design of the device is channg, %Pftmane should be largely rewitten
and har dware shoul d B& FaSg8RFCIARRTedLoMius 11 th& TR |Wé}eﬁficiency of

such a nethod is low in addi.tion, since parts EHPOt [ n conmon
or struct &EEEAE é:’s,Ja%t a(}osiieqtﬁwﬁfeorhgﬁ%aed%ay T itslgefe l n a%di tion,
the size of the devi.ce Ay beca l.ar.ge. r e IHnltdls 181 evi si on

br oadcast s J5F6HFE VY iOUS rote"';c}'pﬁragsa b&? aglerp\lll?d(\:/'gs. E?,Udio%nttt%lg rrgt hod of which

the 2Q _ MRl Gontrall o na0ssed i Glidnde WSy | ofiatid fi cul t to deal

Wt new servi ces. us, “functions necessary for a television receiver nay

be struct unggd as,ol:Geks ANKSUVIRA] G JrEOUD BiRDIgTTekeBs For
conventional television 25 receivers, a standardized controlling bus has
been propqgspd.edfonever, the conventional controlling bus is 4 '

However, in that method of which the MPU
centrally controls the entire device in consideration

10 of each portion of the hardware, since the design work
| _should be performed for each device, if the design of
the device is'chénged, software should be largely
rewritten and hardware should be largely changed. Thus,
the developing efficiency of such a methpd is low. in
15 'addition, since parts cannot be used in common or |
structured as modules, the cost of the device may rise.
in addition, the size of the device may become large.
" Moreover, digital television broédcasts provide various
types of services. Thus, iﬁhfﬁé ﬁe%hoa bf—ﬁhiéﬁ'tﬁé R
' ZQ__' ‘MPU centrally manages the entire devicé, it is
‘difficult to deal with new services.

Thus, functions necessary for a television
receiver may be structured as blocks and connected
through a common bus. For conventional television

25 receivers, a standardized controlling bus has been
: préposed. | |

However, the conventional controlling bus is

L e PR



.25 June 2004 used to exchange control data anong the MPU and the
“individual blocks. Thus, streanms of video data and audio data are not sent
to the bus. In a digital television broadcast, since strrEammnef2yideo data
and 5 audi o data shoul d be processed, the conventional bus that exchanges
only control data cannot be used. Although a bus for control data and

anot her busu$ed torezahanfievcdrbrdat daindamodgo tiiat ¥PHaynide theeparatel y

di sposed, streanms and control data should be 10 synchronized. To do that,

a timng siypdividuadgbleelys. \Waks ¢ hetxeamsgosi yhaeoi dasanendt he buses
depend on hardware. Thus, a general -purpose designing_nethod cannot be
used. On th@u@%ﬁeﬁaﬁanﬁrelHogeF§BﬁaF°c8 ubBBs, 1B fh8igikpd standardi zed

buses such as_PCl (Perj heral onent I nterco t d .l SA (] ndustry
St andar d A$%%?Yé§%ﬂ?e? OEQQQSEergEHSP E&RHBMES & 'ﬁ 5% QiFECEIVEFS

requirad.  ZBbReTara RO Sﬁcﬁﬁﬁresﬁﬁa?&st%éﬁhﬁ%ﬁl&%gﬁg e
f unct i on 'Stﬁ PegteghesdoRYs. c3RELUR! 8ad BarflLV e Yled e har dvare

shoul d be |ns user Shoul ormthe installing

operation for the —Soij¥REqn e M\!asnfardbehkeblt Bhey! 8hanahbaadeast 1s

processed, streans of video data and audio data that are transferred at

hi gh speed ghoukdrbgtpeamnessedvideo data and audio data may be
separately disposed, streams and control data should be

10 synchronized. To do that, a tiﬁing signal is required.
When the timing signal is sent, the buses depend on
hardware. Thus, a general-purpose designing method
cannot be used. '

On the other hand, in persdnal computers,

15 . there are standardiied buses such as PCI (Peripheral
Component Interconnect) and ISA (Industry Standard
Architecture). Like personal dompufers.'in television
receivers for digifal‘television broadcasts, it is
likely that a standardized bus is required.

-326 However, in personal cbmputers, when hardware
for a new function is connected to a bus, software of a
driver for the hardware should be installed. Thus, the
user should perform the installing operation for the
software.

25 When a digital televisioq_p;quqggt_if‘ -

o ‘processed, streams of video data and‘a&dio data that

are transferred at high speed should be processed.



5 25 June 2004 However, when a personal conputer handl es such streanms, a
* high speed CPU and a | arge capacity nenory are required. Therefore, an
obj ect of the present invention 5 is to provide a digitats sigeaboos
processi ng apparatus and a receiving nmethod that allow the devel opi ng
efficiency to be inproved and the design to be easily changed. Anot her

obj ect of " e, L& ey LAV LRoAS: ! BoRBY LS anAl 85! Blohl 8RELaREOCeSSI NG

apparatus a 0 e oW a new servi ce an change or a

broadcast i ng 1$ysi espd s bep@ashl Ya Ne8ehedcapLEs 8L OREMB T akBe | nvention The
present invention I's a digital signal™ processing apparatus, conprising: 15

a plurality-&fufhaital signal. processing blocks and a host arithnetic
operation processing block as functions' necessary for processing a
digital signal; and arhsiefare conmeshjagttae tivstpreséhti thventioRQ.
operation processing block and the plurality of digital signal processing
bl ocks, whei®ito comwebhdis & odigbhatoblignglt heocepeingi appavhteachndf the
bl ocks and data of streans are transferred through the bus. 25 The present
i nvention ia zeceliginalmethpdl thabcatiprgthet Aevelopipoi sEfgciracEt eps of :
structuring functions necessarz for
to be improved and the design to be easily changed.
Another object of the preéent invention is to
provide a digital signal processing apparatus and a
10 method that allow a new service and a change of a
broadcasting system to be easily handled.
Disclosure of the Invention
The present invention is a digital signal
processing apparatus, comprising:
15 , a plurality of digital signal processing
blocks and a host arithmetic operation processing block
as functions‘hecessary for processing a digital signal;
‘and
a bus for connecting the host arithmetic
© 20 operation processing block and the plurality of digital
signal processing blocks,
wherein commands for controlling the
operations of each of the blocks and data of streams
are transferred through the bus.
25 The present invention is a digital signal

processing method, comprising the steps of:

structuring functions necessary for



6 25 June 2004 processing a digital signal as a plurality of digital

- signal processing blocks and a host arithnmetic operation processing bl ock;
and connecting the host arithnetic operation 5 processi ngshliook 200k t he
plurality of digital signal processing blocks through a bus, wherein
commands for controlling the operations of each of the blocks and data of

streans anf-ddedsiinf rediidieaghsidqiwabuss d0pbheakitg ofcasgatulfor a
digital television receiver are structured as bl ocks and connected through

a gener al - mirgiosle grttscessirsg lockepl awd ng omsy dtbthwetieari ous types of
digital television broadcasts that differ in carrier waves, nodul ating
syst ens, amperdticomprsstssinyshbosk cagpte handl ed. Thus, the devel oping
efficiency is inproved. In addition, when a new service is started, by
addi ng hardware, the cannaeieing dhodesls|asi hpel e oppratieRscri ption of
Drawings -. 20 Fig. 1 is a block diagran1shomﬁng. an,exgnELe 8f a
coment i onATIRET WM HPHREH @ obhe BHereity ePE VLI R2r 5428R8St: Fig. 2 is
a bl ock diagram for explaini t he basjic structure of the present
i nvent i on; BQFessing P ?ﬁkﬁm&ﬁ%pﬂggg?éﬁ?$or expl ai ni ng 25 generations of
commands and a screen_.display. Fig..4 is | . agram for
éiq(ﬁﬁmgéhgs £or é%ﬁ%%@ffi#g'ggé.

expl aining a command "E¥H OSst™ processor; IS a schematic
dlagramf(”operations of each of the blocks and data of streams

are transferred through the bus.
10 | Elements necessary for a digital television
receiver are structured as blocks and connected through
a general-purpose bus. Thus, by replacing only blocks,
various types of digital television broadcasts that
differ in carrier waves, modulating systemé, and
15 compressing‘systems can be handled. Thus, the
- developing efficiency is improved. In addition, when a
new service is started, by adding hardware, the service
can be easily handled.
Brief Description of Drawings
-iéb ' Fig. 1 is a block diagram Showing.an example
léf a conventional receiving device for a digital
television broadcast; Fig. 2 is a block diagram for
explaining the basic structure of the present'
invention; Fig. 3 is a schematic diagram for explaining
- 25 generations of commands apd_a gcrggnuﬁésngg;_?§g:m§ %ﬁﬁ
| a schematic diagram for éxplaining a @ommanq sent from

a host processor; Fig. 5 is a schematlc diagram for

7



.7 25 June 2004 explaining a command sent fromthe host processor; Fig. 6

is a flowchart for explaining the case that a driver

Is installed; Fig. 7

is a block diagram show ng an exanple of a television recd venea2¢®t ding to

the 5 present invention; Fig. 8 is a block diagram show ng an
an encrypting process performed in the television receiver acc
the presenteipV@iMi®d a ddtmadd i Set DESSK €hadhest SHLYEESs8Rot heg . exanpl e
of the encrypting process perfornmed in the television 10 receiver _
accordi ng t® idea pf BS@n¢haryefdr cskpadnildd tie Gapertcipettaveryiew for

expl ai ni ng

the television receiver according to the present in

exanpl e of
ording to

vention;

Fig. 11 is isaa okl bedgrigig f o7 xph dvhooly dhegcaseshdmingnanext ensi on
plug-in card is attached to the television 15 receiver according to the
present inveanple ¢F @ ULlésisionchereiver diagradiiortexpbai ni-ng
generations of commands and a display screen in the case that
devie i s REKINY;inTeptian) Fiof pweharbleck dbagramnsheving @hse that

the extension plug-in card is. .2Q attached to the television
accor di ng t&FpRLE p‘f‘%ﬁhte#?ﬁ’/}éﬁ’\ﬂ% P%%eﬁ gpeﬁﬁo%’ge% 1 oW har

expl ai ni ng t
t el evi si on

e case that the extensi n card i s attac e
Febar oot Vif (e Dod bt

a new

recei ver
t for
d to the

he RESFSHH . IBECBELPN fhdes for

Car ryi ng O%tlg% '“V Qtﬂﬂ?c}f ﬁi‘%gré%t%héﬂﬁ %gtﬁgﬁé?a:%f&”&)?“y' ng

dr awi ngs,

10

15

- 20

25

nent [0} I nventi1on
the encrypting process performed in the television

 receiver according to the present invention; Fig. 10

a perspective view for explaining the television-
receiver according to the present invention; Fig. 11
a block diagram for e#plaining the case that an
extension plug-in card ié attached to the television
receifer according to the present invention; Fig. 12
a schematic diagram for explaining generations of
commands an& a display screen in.fhe case that a hew

device is attached; Fig. 13 is a flow chart for

is

is

is

explaining the case that the extension plug-in card is

attached to the television receiver according to the

present invehtion; and Fig. 14 is a flow chart for

éxplaining the case that the extension plug-in card is

attached to the television receiver according to the
present invention.
Best Modes for Carrying out the Invention

Next, with reference to the accompanying

drawings, an embodiment of the present inventipn will



-8 25 June 2004 be described. According to the enbodinent of the present

I nvention, a digital television receiver is structured in such a manner
that el enents necessary for the digital television recei2keiuare2804 uct ured
as 5 bl ocks and connected through a bus. Wen el enents necessary for a

digital television receiver are structured as bl ocks connect ed t hrough
a bus, varimrigiesgeibed. didgiaonding |t tdie euisbifent s‘%ﬂ%ﬂe vary in carri gr

waves, 10 nodul ati ng systens, and, co | ng. t . handl
Thus” (he GRATERS R UAFH RIS &gaf%ifﬁé@%l%ﬁ%ﬁ?%?%%@%%ﬁé.sVZ‘PS e
. . new serv |
Iﬁr E) he seTW‘b‘éFu‘f?m e sreh c%rf“%%%??y{:]ﬁ%ﬁh%%gélﬁlénge?%lg%ggggyggoga;ﬂ\g\?\;e
e basic struc L Qi |.S] ' |
%urfF%%eﬁkékggég n £g£§¥bé 0§gé§§§%§8£uﬂéd“@b0h el enent s

gegessa[x ;Eﬁet il : structure s and connected through
: : [ e | [ [

" s Vi ShQbn! gcehyer 1 is 20 structured in such
a nginer tﬂgﬁo%%ocig 1%, qé? %@, ?ﬁ, E15, and 16 necessary-for the digital
tel evision receiver knale SOMGEEtShéSedsts £8r dheipieaks 11, 12, 13,

14, 15, and 16 necessary for the digital television receiver are a host
MPU bl ock 1{le1 891 &Vor5ret8iabrPaseessragtikeakas2blacksonndend bl ock 13, an

interface block 14, a plug-in interface block 15, and a
connected through a bus, various types of digital
- television broadcaéts that vary in carrier waﬁes,

10 modulating systems, and compressing systems can he
handled. Thus, the developing efficiency of digital
television receivers is improved. In addition, when a
new service is started, by adding hardware for the
service, the device can easily'handle the service.

15 ' Fig. 2 shows the basic structure of a digital

" television receiver of which éiements-necessary for the
receiver are structured as bidcks éﬁd connected through
a bus. |

In Fig; 2, a digital-television receiver 1 is

'zb structured in such a manner that biocks 11, 12, 13, 14,
15, and 16 necesséry-for the digital television
receiver 1 are connected to a bus 10. The blocks 11,
12, 13, 14, 15, and 16 necessary for the digital
television receiver are .a host MPU block 11, an AV

25 signal processing plock lzf_a.fygpt_gqﬁ‘blqgﬁ_}ﬁﬁ an
interface block 14, aplug-in_infééfade_blécklls. and é

built-in feature block 16 that are connected to the bus

9



‘built-in feature block 16 that are connected to the bus 9 25 June 2004 10.
- The host MPU bl ock 11 controls the entire receiver. The AV signal
processi ng block 12 perforns a deconpressing process for2%a Junge@08#r eam
and an audio 5 stream and a graphi c process. The front end bl ock 13
selects a carrier wave signal of a desired channel from a received

t el evi si on PBOadcast and perforns a denodul ati ng process, an error
correcting process, and so forth for the selected signal so as to decode

the 10 video stream th6s2Udbe BLEERM 1TEEntRbELT 868 Bhegke 14 is an
interface such as the | EEE 1394 interface for connecting the receiver with

an external ~dguk §8r, Thehe M¥Ws]gnd N Bré868s DhOCK1AEKI $2apeinbohbage for
connecting the receiver with hardware for an extension 15 function. The

built-in featdbRpbkaskngbpaceenpl ifshea &ideeqyitiedmbankd ann atdiot i on.

Chr onol ogi cal successive streans of video data and audi o data, commands,
and slata aretieamshadr edgraphtibeposes8.. Thee chnomhdendrklbchhlBevel - | ayer
20 conmands that are not on real time basis and that do not depend on

har dwar e stseteots, ancarrder| wavke kiagerl efmradgsifred dhaasely faom rol |ing
har dware. For exanple, a command "Receive a frequency of X channel." is

i ssued to taerereivednticbpyirien. brradeassminddPerfoIms gre al so

general - purpose script type comrands such as "Enlarge (or reduce). the
screen. " ordempdilatipgcpgocess, an error correcting process, and

so Forth for the selected signal so as to decode the

10 video stream and the audio stream. The interface block
14 is an interface éuch as the IEEE 1394 interface for
connecting the receiver with an external device. The
plug-in interface block 15 is an interface for
connecting the receiver with hardware for an extension

i5 funcfion. The built-in feature block 16 accomplishes a
required built-in function..

Chronological successive streams of video
data and audio data, commands, and data are transferred
té the bus 10. The commands are high level layer

- 20 commands that are not on real time basis and that do
not depend on hardware structure, not low levél layer
commands for directly controlling hardware. For
example, a command "Receive a frequency of X channel."
is issued to the front end block 13. Those commands

25. . are also general-purpose script type commands such as
o ' mEnlarge (or reduce) the screen." or “Draw a circle.”

that are issued to the AV signal processing block 12.

10



~that are issued to the AV signal processing block 12. 10 25 June 2004 Wen
a .script is described with hypertext, such operations can be easily
acconplished. In other words, as shown in Fig. 3, a scrips Jgohewi®h up -
down keys 201A and 201B and enlarge 5 reduce keys 201C and 201D are

di spl ayed and conman C\VD1 to.Cafn correspondin o, the_indications 201A
to 201E are enbedde$a%§(ﬁwﬁﬁﬁﬁp '+% ?%%Ff%? .Wgﬁénh§88ﬁ£e§%3cript S

di spl ayed, r [ [ ' dj a screen of a browser.
When the 1 ﬁ%%f%@%?%ﬁg&@%f£?§5950§i$$%¥ %ﬁgggﬁggﬁgﬁddp - down buttons and
screen enlarge - reduge DUdONGAdE, Chd CkRGwn Eﬂnﬁgg%%lskﬂﬁgg“rel evant

corresponding thereto are generated. The commands are sent to

bl ocks 11 t@r kfhi Mhegp a- bhowk k&gsi ¥68ASHRAE 80EB8"ERAJen142gkhe bl ock
perfornms a process corresponding to the comand. To cause each block to

per foHr m norgequddBte gat 26l Qra8€s30 10 A¥Le 0dibpRalelicaaan chamanad. OF course,
the present inventionis not |limted to the use of hypertext and JAVA. 20
The physi catMBl rtwtCMEd ofothesbosdifgi so shandaddcaedonsTRelll aoks 11, 12,
13, 14, 15, and 16 are designed so that they conply with the standardi zed
bus. Basi c 201R lare ummbeddedeihosredPeibvbtk hypertext'.i nikenhasech| ock 14,
and the plug--in interface block 15 25 nmay be di sposed on a nother board.

The ot her bt cedesip igAigpmbavedneg BerdeBpsbewnopnaFddught &8 board. The

displayed on a screen of a browser. When the
10 indications 2012 to 201D for the channel ap - down
buttons and screen enlarge - reduce buttons are clicked,
commands CMD1l to CMD4 corresponding thereto are
generated. The commands are sent to the relevant
blocks 11 to 16. When a block receives such a command,
15 the ﬁlqck performs a process corresponding to the
command. To cause each block to perform more
complicated process, JAVA or the 1ike can be used.
Of course, the present invention is not
limited to the use of hypertext and JAVA.

-326 The physical structure of the bus 10 is
standardized. The blocks 11, 12, 13, 14, 15, and 16
are designed so that thej comply with the standardized
bus. Basic blocks such as the host MPU block 11, the
‘interface block 14, and the plug-in interface block 15

25 may be disposed on a mother boardi The other blocks 12,
13, and 16 may be disposed on a daughter boaré._ The

blocks 12, 13, and 16 may be connected to the
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bl ocks 12, 13, and 16 may be connected to the 11 25 June 2004 standardi zed
- bus. Alternatively, the individual blocks 11, 12, 13, 14, 15, and 16 may
be structured as integrated circuits or nodules. In the @mbguaecezaopl e, the
receiver is divided 5 into the host MPU block 11, the AV signal processing
bl ock 12, the front end block 13, the interface block 14, the plug-in

interface bloc . byl f r ggﬁéugdqgmMgﬁg xd t should
be not ed thsaga'{‘(%geédﬁ?d%@n% _rrelh%&lnl%stlryge?'%'i %t%ue t6 suc an excfarrpl e. 10 O
cour se, “heﬁ,eafig, bf 9ckyk s ﬁssp&%&dwr}nag{ Boag ru@blrbhogk is not al ways
conposed of ohe board. “Ih other words, two or nore functional blocks may

be di sposeﬂl%%db@ﬁf&ifgrogwﬁpﬁesthe host MPU bl ock 11 and the
interface bl ock” 14 may be di sposed on one 15 board. O course, one bl ock

may be conposed of a 1plthalabovofebansls, the Beedebdfet his bibekddd, 12, 13,
14, 15, and 16 interprets a command received through the bus 10, executes
a precess chitesptiondiagt tidPUheleckr1lantheahd 80gnaprpressssingst ream and
data received through the bus 10. Since a command that does not l|argely
depend on htockat2, i the eErontdendrbliokt hd. btbe1dnter€acef blagk bl ocks 12,
13, 14, 15, and 16 has a CPU (Central Processing Unit) in_nany cases so as
to interpretd hehe 25lugobh viateshnandbafakpl Beealdi theTRELEPUIBf each of
the blocks 12 tas Btoar’ 1879 Hvavts I I8 istea that the
dividing method is not limited to such an example.
10 Of course, when each block is disposed on a
board, one block is not always composed of one board.
In other words, two or more functional blocks may be
disposed on one board. For examp;e, the host MPU block
11 and the interface block 14 may be disposed on one
15 board; Of course, one block may be composed of a
plurality of boards.
Each of the block 11, 12, 13, 14, 15, and 16
interprets a command feceived through the bus 10,
executes a process gorrespdnding'to the command, and
© 20 processes a stream and data received through the bgs 10.
Since a command that does not largely depend
on hardware is received through the bus 10, each of the
blocks 12, 13, 14, 15, and 16 has a CPU (Central
Processing Unit) in many cases so as to interpret the
25 ~ received command and process it. The CPU of each of

the blocks 12, 13, 14, 15, and 16 interprets a received

command and executes a process corresponding to the

12



-.command and executes a process corresponding to the 12 25 June 2004
" command. Each of the blocks 12, 13, 14, 15, and 16 has a driver that
operates hardware corresponding to the received command.2sAJpaet 2o t hat
| argel y depends on hardware conpletes a process in the block thereof. 5 In
ot her words, as shown in a conceptual di agram shown_ in Fi%.%é, t he host

c

MPU bl ock 190mpaRdnadach e Rtoghks ehdace3 HiF f oS a FR sB&Fth a high
on har dvar & GTHE SR oRGHAtet ChERARAEE PHEBFBERALED, 93 Ehes  and 15
o ocess t nat ST E HoREMIATdn Madter o b Hhal | i S ebe ST s rale El F 1 hat
level 15 CoMSHER EolBHEVES %, gRSpH08) MU Hh, BT8R EREEROEZIC 2T (o

eachg bl ock through thg, - wdPgs , did VEholR ViRl a €86HcEbeGK1I nterprets a

high I evel comand. In that case, portions -that depend on hardware are

handl ed by §iggeih VeholRVAiRfregchs of th8end8tblpgkpldek 13, side add 15 On
t he ot her hand, as shown in Fig. 5, the. host MPU bl ock 11 side may have a

driver DRV.aHevgelevel nihbertase BhPWAornaFpgochsswhefhnawhhiahdware is
added or hardware is changed, a new-driver DRV should be 25 installed or
t he exi sti nbevell | vemmalky thatl isbe gbnaagel. phirpbsespeomnastflr eads such as
streans of video '
that does not. depend on hardware. On the other hand,
10 each of the blocks 12, 13, 14, and 15 side has a driver
DRV that interprets a high level command and performs a
preocess that more depends on hardware and a low level
interface LIF that directly controls the hardware.
The host MPU block 11 side sends a high level
15 " command through the high level interface HIF and
transfers it to each block through the bus 10. The
driver DRV of each block interprefs a high level
command. Inlthat case, pdrtidns-that depend on -
hardware are handled by the driver DRV of-each of the
20 blocks 12, 13, 14, and 15.
On the other hand, as shown in Fig. 5, the
host MPU block 11 side may have a driver DRV. However,
in the case shown in Fig. 5, when new hardwére is added
or hardware is changed, a new driver DRV should be
25 installed or the existing d:ivgngRV should be changed.
High speed streams such as“sf;eams‘pfivideq

data and audio data and data that is not on real time

13



.data and audi o data and data that is not on real tinme 13 25 June 2004 basis
- such as comands and data are transferred to the bus 10. A bus that can
transfer different types of data may have two bands that2sagena pee for a
hi gh speed streamsuch as video data and audio data and a. band for data
that is not on real tinme basis such as commands. Alternatively, data may

be assigne riorit In such a r t ErTh | and audi o
gﬁéaoa&et agéér%(f _f?sprcfc:maﬁdsso %anétpﬁea s‘% reans %r %/‘?S'Eebodﬂgfa and

| ata.are fran edyate Righ SReed. 14 FeoEmNg yiat ofs transmtted
to the bus b.leg ]fcg f%?bg%arr&g r<'§11:aglcri pt %(t%fgégé%mmnd t%at isdrfzt on real

time basis #&[ﬂ&‘iﬁ‘a Hdv8 f\%«&%ﬁr{@é coarBnee Jhiend tde alaisgianount of a
at | e

comand th S sent can remar kably suppressed. Consequently, the sane

bus 10 15 Cafle&®h UM HRIATEASISy Bl Sdde@randfavd e odaled aambce audi o dat a.
In such a manner, the digital television receiver is structured in such a

nmanngr t hatpdde #aigdevathdt otk sndd, ol 2redB, timMe H&sis ssach H-r6 2Q . -.7

connected through the bus 10 and commands, streans, and data are exchanged
through t hecdmsarids . Thiserniad: idiedivt,aldats avysiten assdangst REdPTEdsT |y handl e
various types of television broadcasts. Consequently, the devel oping

envi ronnentimfsudie a goainer that epbreans yof Jvided dwEy. apdagdifpl e, when a

ground wave digital - . .
data are assigned high priority so that the streams of

video data and audio data are transmitted at high speed.
10 A command that is transmitted to the bus 10
is“for example a script type command that is not on
rgal time basis unlike_a timing contfol command. Thus,
the data amount of a command that is sent can be
remarkably suppressed. Consequently, the same bus 10
15 can_sénd both commands and streams of video data and
audio data.

‘In such a manner, the digital television
receiver is structured in such a manner that the
individual blocks 11, 12, 13, 14,15, and 16 are =~
connected throﬁgh the bus 10 and commands, streams, and
data are exchanged through the bus 10. 'Thus, the
digital television receiver can easily handle various
types of television broadcasts. Consequently, the
deﬁeloping environment of the receiver is remarkably
25 improved.

For example, when a ground wave digital

broadcast is started, a television receiver that

14



_-broadcast is started, a television receiver that 14 25 June 2004 receives

It should be newly devel oped. However, when the receiver is designed from
t he beginning as the service the ground wave digital brosdgast psostarted,
t he devel oping efficiency of the receiver becones |low. 5 Al though the

carrier frequency, npdulatin syste rro ' t t

Stream stRATINES i SPHGT P A STRLARTBha UG R el [ to

br oadeast o, PR sy RIS s AR erd BERAFE BREHaP careltice
broadcasts are_the sa of - r . 0} d ts,
only dt he ﬂf”%‘{]g%ealtﬁjpgeo%%@?}é]g? %cilégg%%dg#ﬁ%d%%ﬁt géég%{ﬁt?:gggalgafs o? t he
ground wav : | ,

Servi ces O&%%%%h%ﬁ@%&%f?f dewel PREEiveP bEBbmESSEowasS the

wave broadcasts are started, .an AV si gnal

proc_ﬁssi ng bl ock 12A 10 S NhaVaver Kl & tBte ORS¢ AShéduBaeinggf ront end
bl ock 13A for ground wave digital broadcasts are devel oped. Wien only the

AV signal SFoeassi derdd asdridcangy tdpsfempt teadspbotkstBeame 20
substituted with the AV signal processing block 12A and the front end

bl ock 13A, 'gesperite/slandtise fetelvict otherecevestionalhdiditalhe ground
wave digital broadcasts that will be newly started. Thus, it is not
necessary datablicteproadessveraterdifbenentaizod gheae 96 gredidasts from
t he beginning. Even if particular portions for ground wave_ digital
br oadcast s wawe digital broadcasts,-when other systems of the
10 conventional digital satellite broadcasts are the same
as those of the ground wave digital broadcasts, only
the AV signal processing block 12 and the front end
block 13 for the ground wave digital broadcasts can be
~developed. In that case, as_the services of the ground
15 wave digital broadéasts are startéd, an AV signal
processing block 12A for ground wave digital broadcasts
and ahfront end blocklIBA for ground wave digifal
broadcasts are developed. When only the AV signal
pfocessing block 12 and the front end block 13 are
-.26 substituted with the AV signal processing block 12A-and
the ffont end block 13A, respectively, the television
receiver can handle the ground wave digital broadcasts
that will be newly started. Thus, it 1is not‘necessary
to develop a receiver for ground wave digital
25 broadcasts from thg’beginning. Even iﬁ pa;ticu;ar

portions for ground wave digital broadcasts ére

required, only those portions can be newly developed.

15



-required, only those portions can be newy devel oped. 15 25 June 2004 In
addition, the operation of the receiver can be changed by changi ng the
application programof the host MPU block 11. Likew se, 25eceneek2®04 or
digital television. 5 broadcasts through satellites in European countries
and receivers for digital television broadcasts of US CATV stations can

be easily deyvelqnadod ! e Jirachtiomayd Yehdess @i tdwsean asei vers fromthe
begi nning. In CS dlgltal broadcasts, a television 10 receiver has a nodem

that is usethdmfed mhmmn@rmssp@mbaﬁmnlm@gmmmmedm@ rwosnagenent
conpany through a tel ephone line. In such a case, a nodem 16A is disposed
as the bui MPU roXeedt Urle. 16. Thus, a device necessary for receiving such

a. broadcast service can be 15 easily' nounted as the built-in feature bl ock
16. In addition, a midikewisea dlﬂmﬂiommé@érdﬁi@etala Refldstipeide nand
service, and other services are ected, To receive a now service,

har dnar e nép,rq@cmcthrrqpqrhaﬁa%ls i te§ el FURRPRAT CRRRIGELSS 2d6VI C- 6

20.- attached to the:é@%g in Interface bl ock 15. Wen a %élock S, epl aced
Wi t h anot h&eSse &S rihag:'r?'éf\'r} deR B Lo REQRACRR G ¢ U%A‘T“ i nterface

pe. st or od (LRI AT DEIASE KIS hURE e d FEIEES t ached 4
the plug- IQiesign those receivers from the beginnlng.
In CS digital broadcasts, a television
10 receiver has a modem that is used for a charging
Vprocess and that is connected to a managemeﬁt company
through a telephone line. In such a case, a modem 1l6A
is disposed as the built-in feature 16. Thus, a device
necessary for receiving such a broadcast service can be
15 easilj‘mounted as the built-in feéture block 16.
| In addition, a music data downloading service,
a video-on-demand sgrvice, and other services are
expected. To receive a new service, hardware may be
added. In that case, the hardware is dddéd as & device
20, attached to the plug-in interface block 15. |
Fhen a block is replaced with another one or
when a new device is attached to the plug-in interface
block 15, a driver thereof may be required. In such a
caée, the driver may be stored in a memory of the block
25 or a memory of the device attached to the plug-in
interface block 15.. When the block is replaced or thé

device is attached to the plug-in interface block 15,

16



.interface block 15.. Wen the block is replaced or'the- device is attached
- to the plug-in interface block 15, 16 25 June 2004 the driver nay be
automatically installed. In that case, the operability i immpeoyeai |n
addition, as shown in Fig. 6, when a block is replaced or when a device is
attached to the plug-in 5 interface block 15, a service center may be
call ed and tmer@tfwamtmay|W@ramhgm@Eid@MhYoadsualh@ﬁefr%ﬁ1thﬁtother wor ds,
as shown in Fig. 6, it is determ ned whether a bl ock has been replaced or
a new deVI@@SGaSthQEWP%I¢b£hEﬂYtDStﬁ@?b@ﬁ@drn interface block 10 15 (at
step 5101). Wen a bl ock has been.replaced or a, new device_h

6@8 gr t he new

aitached to the bl szd“?ﬁ?‘?%%ﬁo?'%‘?‘E‘;?iz‘“%gfef"a‘?atdﬁv e s
IR T e by s g yacenl il
é;ﬁcipifgegiaﬁﬁFggﬁg %ﬁECFeigphﬁnﬁeF?ﬁge ﬁ%ngegegg th gﬁgg tﬁg?é of the
my be 20 BoRRLSLARE AFiTCE IY Py aQupEpARRL  ErbecE LT 2l o &
di gital ground wave bipadgast a?g&@ a8 shoyRSEn PRLY hemteagh bl ock

requires a driver as shown iIn the driver ould be installed.
Thus, when Qggﬁﬁgﬁeﬁoﬁhéﬂﬁéf'Quﬁh05k0ﬁ5§ Eéeﬂr%ebagbebab&facaﬁmands it is

not necessary to Instal
device has been attached to the plug-in interface block
io 15 (at step S101). When a block has been replaced or a
new device has been attached to the plug-in interface
block 15, the replaced device or the new device is
. recognized (at stép 5102)._ Thereafter, the service
center is called by a telephone (at step S103). When
15 theIService center is called, softﬁare of the driver
corresponding to the-recognized'device is transmitted
. through thé teléphoné 1iné. As a result, the software
of the driver is downloaded (at step S104).

Alternatively,-software of the driver may be

20 downloaded with a digital satellite broadcast signal or
a digital ground wave broadcast signal.

Of course, only when each block requires a
driver as shown in Fig. 4, the driver should be
installed. Thus, when commands for individual blocks

25 are high layer commands, it is_go; ngqessa;y.to instali
a driver. However, in that cagea'Wpeqmgqﬁﬁwagg_pf a

portion that depends on hardware is changed, it may be
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.a driver. However, in that case, when software of a portion that depends
- on hardware is changed, it may be 17 25 June 2004 necessary to install a
rel evant driver. As described above, digital television 2% Jdatdeadd® are
performed through various transm ssion nediuns such as a satellite, a
ground wave, a CATV 5 network, and a television line. Carrier waves,

modul ati ng sysLg £RUPAESSLPeIYShARBatsGdLOr  digital television

ry 20 !
br oadcast s vary %%p%?]gl ng on transm Ssion medl uns, countries and ar eas,

broadcasting conpani g, e S6ed Chbbve | Napgisi Ofe1enidight al 10
t el evi sion broadcasts, various services such as HDTV broadcast, data

delivery sep¥bs@cadtd ¥igepephodREanehrsagti varavasexpaabrissibus,
receivers for digital television broadcasts corresponding to various

transm ssi QRe@®@nsNBuchr 88sa satglléese, anadgsouhdr whvel5a shwul d be

devel oped. As descri bed above, blocks that acconplish individual functions
of as5tel evisébworkceanédraatelevhatohedite.a Gammier dvaees bus. Streans of
video data and audi o data and commands are exchanged through the 20

st andar di zevo@adatingt hrstemse, anfecanpresgiing systemenvygeds £o&l evi si on
receivers is inproved. In addition, various t%pes of television receivers
can easil ydhahbprd telovisiophhroafirpsbe MewrydsPSREdRYI PPg. 7 shows an

exanple of the real structure 251 of suych.a &elevisiog regeiver.. In Fig.
7 an interFE?n5m1551°n mediums, countries and areas, broadcasting

companies, and so forth. In addition, in digital
10 television broadcasts, various services such as HDTV
broadcast, daté delivery service, and video-on-demand
service are expected. Thus, receivers for digital
television broadcasts corresponding to various
transmiséion mediums, areas, services, and so forth
15 should be developed.

As described above, blocks that accomplish
individual functions of a television réceiver are
connected to a standardized bus. étreams of.video data
and éudi6 data and commands aré exchanged through the

20 standardizéd bus. ‘Iﬁfthat case, the developing
efficiengy of television receivers is improved. In
addition, various types of television recéivers can
easily handle services that will be newly started.

Fig. 7 shows an example of the real structure

25 _of such a television receiver. In Fig. 7, an internal
bus 22 extends from a host MPU 21. A ROM (Read Only

- Memory) 23 is connected to the bus 22. An additicnal

18



.bus 22 extends froma host MPU 21. A ROM (Read Only Menory) 23 is
connected to the bus 22. An additional 18 25 June 2004 logic 24 is
connected to the internal bus 22 so as to extend a functiSogundghz0®OM 23
stores an application programfor operating the entire television
receiver. An SDRAM 25 5 is connected to the host CPU 21. The SDRAM 25
stores Usardgscpexdsdmalcarmifearteat iton thred et thiges2HISS T i FyY

i nformati on. The host CPU 21 is connected to a bus 30 through a bus
control | er é2gernthe @0 used to transmit streams. of 10 video data
and audi o data that are chronologically successive data and ?rrmands and

data. The commands &he KOt 23 pdrresmAh PR G HEhRTVEHENE Bn har dwar e

and that are not on real tine basis. An AV signal progessd lack 31, a

;rotnt englI 0%?4%48 $he gptbae ey e a’&eegﬁ%% . 3%,“ %EQ% bzﬁalcl t in
eature bl oc are copnnected.to t 30 i addiddd 20N, Jis; 30 has a
p: ugtin i .ntJ{ﬁ f?ﬁ@%cg::‘innto e%&%&?so%l%tggﬁrh (‘:Igfed@?tg canz%rengattached to the
plug- in interface . | Oon. U2l my b

di sposed o3 ot Her- Oorga%ﬁp%%%ﬁ%&ﬁe ?)i ocC ]g{%l%glet éB‘%E,) and 34yrra3e/ be

di sposed on, %@%@oﬁ% n TheShRRRS d@nf Aeril nanmasidd ans f the

not her board a ter board may be pre-designated so that the 25

daught er bagidsz@ftifudi 08 sus leoPeroBler anel. 34 may be

The bus 30 is used to transmit streams of

10 video data and audio data that are chronologically
successive data and commands and data. The commands
are high layer commands that do not depend on hardware
and that are not on real time basis.

An AV signal processing block 31, a front end

15 ‘blodk 32, an external interface block 33, and a built-
in feature block 34 are connected to the bus 30. In
addition, the bus 30 has a plug-in interface 35. An
extension plug-in card 36 can be attached to the plug-
in interface 35.

- 20 | A portion composed of the host MPU 21 may be
disposed on a mothef board. Each of the blocks 31, 32,
33, and 34 may be disposed on a ddughter boqrd. The
shapes and terminal positions of the mbther board and
the daughter board may be pre-designated so that the

25 _daughter boards of‘the blocks 31, 32, 33, qnd qg‘may be
attached and detached to / from the_mdpyé;Lp?grd of the

host MPU 21. Alternatively, the blocks 31, 32, 33, and
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.attached and detached to / fromthe nother board of the host MPU 21.
Alternatively, the blocks 31, 32, 33, and 19 25 June 2004 34 may be
structured as blocks or integrated circuits. Data transfd idedeadddg t he
host MPU 21, the blocks 31, 32, 33, and 34, and the extension plug-in card
36 through the bus 30 is nmanaged by the bus 5 controller 26. Alternatively,

data may be difectly {ihRNSHRId ek BMoks her bl RE&Grted 321irdditand 3. 4 and
the extension plug-in card 36 not through the host MPU 21 by the DVA

(Direct Menory Acces$ateORirlstdRiat Gamole tharsdstr igt) f2Iomiime bl ock to
one 10 block. Alternatively, data can be transferred fromone block to a
plurality aefiddieckst, 130 otiey amd d34, dand tlanekktemsbawicpbeg-Ihe br oadcast
transferring operation can he used when a transport streamreceived from
the front @nl Hock3ugls tharisns t3@dis onamhaged BY ghle¢ BYS processi ng bl ock
31 and the-external interface block 33 at the sane tine so that while a

pi ctsur e i s dueitmplyemnrdiucdd temmativgispordatsd megmafidketthsnitted to a
devi ce connected to the external interface bl ock_33. gh AV ig al
processi ng trasEuresdtanens the \PHeekpadket 32and® audh gﬁcﬂ’é'ﬁs Q?om t he

o or | gi nalext AR O LML B daf a0 T ERRG-oB, el pPBcuBdif] bfock o1
can performa gl cture (BLoSEmiRb-tR-88687edoKteER. dat a.
- Data can be transferred from one block to one
i0 block. Alternatively, data can be transférred from one
block to a pluralitj of blocks. In other words, data
can be broadcast. The broadcast transferring'operation
can he used when a transport stream reqeived from the
front end block 32 is transmitted to the AV signal
15 procéssing block 31 and the extérnal interface block 33
| at the same time so that while a pictufé is being
feproduced, the transport stream can be transmittédfto
a device connected to the external intefface block 33.
The AV signal processing block Sl”éﬁfraéES'“'“
éb_ video packets and audio packets from the transport
| ‘ stream and decompressas the video packets and audio
packets to original video data and audio data. The AV
signal processing block 31 can perform a picture
process for the decoded video data.
25 _ , The AV signal processing block 31 has a CPU

41, a video decoder.42, an audio décoder 43, a

i

demultiplexer 44, a graphics processing circuit 45, and

20



. The AV signal processing block 31 has a CPU denul ti pl exer 44, a graphics

- processing circuit 45, and 41, a video decoder..42, an. audi o decoder. 43, a
20 25 June 2004 5 a bridge circuit 46. The CPU 41, the viddedudechelet 42,

t he audi o decoder 43, the denultiplexer 44, the graphics processing
circuit 45, and the bridge circuit 46 are connected to an in-chip bus 47.
The front endbmidpk Gxroeltects. a TikesiOPEH 4 1carthiee viieee dsiapdar 42om t he
received signal, denodulates the selected carrier wave signal, perforns an
error correthé apgroctesodar 4he dhevirmatieipkexpmal 44, alout puts a
transport stream The front end block 32 10 has a front end, pack 51 and a
CPU 52. Theg¥ammCeRFOGRISAT GhECHL FidRr 219 cthe PELI19 F16S%1F | ati ng
circuit, an internedi ate frequency aqglifyigg f%rcuit, a denodul ati ng
circuit, art®r3%® SRReREShRiFR IR -ChipP tth that convert the

recei ved signal into_an i nter late f uency,. Si . I nterface

bl ock 33 provides an 'Ilq"rﬁ tlﬁfoé}:% e’ﬁﬂ?ﬁ’a‘ﬁ( e%(f%r%a“aféltdgeve?@%%{%spondi ng to
for exanple, _the |EEE 1394 n . | o d yface block 33 has
an int erfac%a%ﬁl%%rvf_%%o%%@%ﬂ%@ﬁ%%?ﬁ%%ﬁ% %%%%EE 1394 standard and
a OPU 62 ThGnBUi1dedd H8814K Pobt 08K R or Upsle | S1gREDYI HErabragd Li on
circuit necessary tor receiving a digital broadcast. In. a digital
broadcast, 4£c&iV&E correcting process for the demodulated signal,

and outputs a transport stream. The front end block 32 -
10 has a front end pack 51 and a CPU 52. The front end

pack 51 haé a mixer circuit, a iocal oscillating

circuit, an intermediate frequency amplifying circuit,

a ﬁemodulating‘circuit, an error correcting circuit,

and so forth that convert the ;eceived signal into an
15 intefmediate frequengy signal.

The interface‘blOCk 33 provides an interface
with an external deﬁice corresponding to for example
the IEEE 1394 standard. The external interface block
33 has an inferface 61 corresponding to for.example the

- 20 IEEE 1394 standard and a CPU 62.

‘l The built-in feature block 34 is used to
provide an addition circuit necessary for receiving a
digital broadcast. In a digital broadcast, received
data is transferred'through a telephone line so as to

25 - perform a charging process. To do that,_a modem is )
disposed in the built-in feature block 34. The built-

in feature block 34 has a circuit 71 that accomplishes
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.data is transferred through a tel ephone line so as to 25 perform a charging
“ process. To do that, a nbdemis disposed in the built-in feature bl ock 34.
The built- in feature block 34 has a circuit 71 that acc@&PpPushez0®l 25
June 2004 an additional function (in this case, a nodem and a CPU 72. The
plug-in interface 35 provides an extension function for receiving a new

service. Thg, R3grt£HsaPNeRhef16R €81 0tRPsi Sadbl aghrdaba)t Agapkug-in
interface 35. The extension plug-in card 36 has an extension function 81

and a CPU 82pyThe.extension function 81 is conposed of software and

har dware that acconplish an extension function. 10 The structure shown in
Fig. 7 conposes a teleyiplog-irecitnverfddet hatprecidessafior exanple a
digital CS broadcast. In that case, the front end block 32 that perforns
t he QPSK deawtehsiomgfpnoties, forheeveivihyg depedi agryiceessTheind the
Reed- Sol omon code 15 error correcting process is used. The AV signal
processi ng ekbersiont hhugdésoaprésdbsigi abbapghefets Ehe PLEHASHBrt streans

conpressed corresponding to the MPEG 2 system and audi;ﬁgackets conpressed
corr espondi Hatesfase FPEG R BHFRSIReRIYY 3 X g7 ¢ H2TDr oadcast, for

exanple, a signal of 12 Giz band is us recei ved signal_ of 12 G
band transn?%F%HS¥Panﬁn§5§8PIg%eapa ?e@gpvéa'by © %ﬁﬁ% oI'4* ant enna ( not

shown) . Thefﬁﬁ%%igﬁdsi'anéohﬁosed of software and hardware that

'acdbmplish an extension function.

10 The structure shown in Fig. 7 composes a
television receiver 20 that receivés for example a
.digitél CS broadcast. In that case, the front end
block 32 that performs the QPSK demodulating process,
the Viterbi decoding process, and the Reed-Solomon code

15 _errof correctihg process is used. The AV signal
ﬁrocessing block 31 that decompresses video packets of

H“£ransport streams compressed corresponding to the MPEG

2 system and audio packets compressed correspohding to

the MPEG system is used. T T e

'IZQ. 7 In a digital CS broadcast, for example, a

signal of 12 GHz band is used. A recéived signal of 12
GHz band transmitted from a satellite is received by a
parabola antenna (not shown). The received signal is
converted into a signal of around 1 GHz by a low noise
25 converter disposed in the parabola antenna and sent to
the front end block 32. The front end block 32 selects

a carrier wave signal of a desired channel from the
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. converted into a signal of around 1 Gz by a | ow noise 25 converter

" disposed in the parabola antenna and sent to the front. end block 32. The
front end block 32'selects a carrier wave signal of a dési Fedechdnel from
the 22 25 June 2004 received signal. The front end bl ock 32 perfornms the

SK d dul at i t Vi I d '
g:ed- Sglrrgngﬁfa%%]df n“ela‘gsgﬁg% Yr g:%[el %%El&gceelg(g%d%op& F%%Clgé%%%frﬁ%gt%%et 0 depode
e nerel bk Walod @0 d MLADSRO! AL 2Tl HhRballNbrodadd.ece) vod

channel is corres ding to a command Sent fromthe host ° MPU 21

t hrough theixgi'stl'?@-RJ - 0BEmMT b de SEPHSracoPabti a¥eproerEBN¢osuUCh as

"Receive a trequency of X 10 channel." through the bus 30. The command is

sent from gl HlsnB0 48 dderERebS3asf thberbeane@ndibhatktd2théhe CPU 52

interprets the command and generates a control signal for designating the
receg ved fresaedisort totPedi®si red carrier wave frequency corresponding to
15 the conmmand. In reality, the CPU 52 generates a control signal of the
PLL that conposes thent ddedt msint) atloe . réseidvedschanneéheisr equency of the
received channel is designated. The front end bl ock 32 outputs a transport
20 stream cfelacted scofrespiendtey ateoapresnandceentss fooni et bosite MPEG 2
system and packets of audio data conpressed corresponding to the MPEG

system The1Py rdhsHereudh rdaen Pas s30: tThe sty ¥PYndl $#9@es3i ng

high layer command such as "Receive a frequency of X
10 channel." through the bus 30. Thke command is sent from
the bus 30 to the CPU 52 of the front end block 32.
The CPU 52 interprets the command and generates a
control signal for designating the recgived frequency
to a desired carrier wave frequency corresponding to
15 the command. In reality, the éPU 52 generates a
control signal of the PLL that composes the local
oscillator. As a result, the frequency of the received
channel is designated. 7
The front end block 32 outﬁuts a transport _._
20 étream of packets of video data compressed
- corresponding to the MPEG 2 system and packets of audio
data compressed corresponding to the MPEG system. The
transport'stream is sent te the AV signal pfocessing
block 31 through the bus 30. Thereafter, the transport
25 stream is sent from the AV signal processing block 31
| ) to the demultibléxer'44 through the bridge 46 and the -

in-chip bus 47. The demultiplexer 44 separates the

23



.bl ock 31 through the bus 30. Thereafter, the transport 25 streamis sent

- fromthe AV signal processing block 31 to the denultiplexer 44 through the
bridge 46 and the in-chip bus 47. The denul tipl exer 44 sé&jadures2@te 23 25
June 2004 transport streaminto video packets and audi o packets. The video
packets are sent to the video decoder 42. The audi o packets are sent to
the audio C#f;%%ofl@ stHCan | H10Q0 URLALISTp Ak DB | 1 dBakdifo dpsERBEESSI Ng
process 5 for the video data conpressed corresponding to the MPEG 2
system so aghd G iesddmadiisrvided saie. tdhenhaudideo d@eookdsr 482perforns the
deconpressi ng process for the audio data conpressed corresponding to the
MPEG audi 0 Tisy sdedi ¢ packd s dec@deet hetauthe aladbo déeodéreé3data 10
decoded by the video decoder 42 is sent to the graphics processing circuit
45 t hr ough e videdi gedadert 742 Therformphtine jecemBEeHgied rpueecess perforns
the picture process for the video data. The picture process perforned by
trma@raphuﬁbr]thwwmﬁ%@|¢@¢@|¢@%Preﬂ%3@e%@ﬁ§%shﬂn@;%5nﬁanﬁh¢e@8E9ed from
the host MPU 21 through the bus 30. A high_|ayer conmmand for exanple
"Reduce (or2 ef¥afee)se ms ske e@%‘mdel’%h%eﬁ%d??o‘?r‘i‘?ﬂe H@%ﬁ q\‘zﬁ}‘?l t hr ough
the, bus 30, The comand_ is sent f e bus 30 to EP t hrough 20
the bridge ¥F4p% 4% ParkoEpy e ?%Q%Pﬁ?gs%%% Pﬁgﬁﬁﬁﬁd hd*B8nerates a

Corr espond MRS SAEE oG sof VERTPPHobpfad CHE Ryt WhEE dGaLGNAled size

system so as to decode the audio data. The video data

10 decoded by the video decoder 42 is sent to the graphics
processing circuit 45 through the in-chip bus 47. The
graphics processing circuit 45 perfqrms the picture
process for the video data.

The picture process performed by thg graphics

15 proceésing circuit 45 depends on a command redeived
from the host MPU 21 through the bus 30. A high layer
command for example "Reduce (or enlarge) the screen."”
is sent from the host MPU 21 through the bus 30. The
command is sent f£from the bus 30 to tlie CPU ll“thrhugh““

“AZQ the bridge circuit 46. The CPU 41 interprets the
command and generates a control signal for reducing /
enlarging the screen in the designated size
corresponding to the command. In reality, the CPU 41
sends a timing signal for reducing or enlarging the

25 screen and a command for directly controlling hardware
to the graphicé"processing circuit 45 Correspondihg ¥o

the received high layer command.
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.sends a timng signal for reducing or enlarging the 25 screen and a comand
“for directly controlling hardware to the graphics.. processing circuit 45
corresponding to the received high |layer command. 24 25 BAm&@u2€02004Hus, in
t hat exanple, the individual functions necessary for structuring the

tel evisi [ 0 . d th | ock 33, 34, d 35
to the bus 30, Commande®and i [ BahseaPEDLee s GRer SPPAY PRAGuGh 1 he bus. 30.
vhen the bug.30ct 8nashapdatdigedor! BErARYShaRnene! akeaonf @ tel evision
receiver is7I evl S1 on recerver COFFESpOﬂ Ing to a

change of ar@é%i‘@&fi‘gﬁb”Qr§y68ﬁﬂbci‘edcQ@“Qﬁeobl%c%%r \Whice320r 7 agdition of

a service can easl ly devel ope However I n that case, since streans

conposed ofnyi 860t pagket pudndoaudtSmmandst sndr StebaRst hye transferred to
the bus 30. Thus, an external device may be connected to the bus 30 so as

to extract vr&gerdbreackrisugndtBedbaspaoket@whégnthéhbasghot he bus 30 and
copy themto the device. Wien the bus 30 is standardized, there is a risk

of which a seshder@ibaéd| stheodaeelogihg elffikiendy @fdat H@tleanitsriaat S vi deo
packets and audi o packets sent -through the, bus 30 is. easily 20
acconpl i shedec@bveroiscimpoovedt s, Thigs shawheleviEsgon8recehveypt i on encoders
|/ decoders 48, 58, 68, 78, and 88 are disposed in the blocks 31, 32, 33,
34, and 35,cergesponding to a change of a broadcasting system, a
change of a service, or an addition of a service can be
10 easily developed.
However, in that case, since streams composed
of video packets and audio packets are directly
transferred to the bus 30. Thus, an external device
’ may be connected to the bus 30 so as to extract video
15 pabkets and audio packets sent.through the bus 30 and
copy them to the device. When the bus 30 is
standardized, there is a risk of which a device that is
connected to the bﬁs 30 and that extracts video packets
and éudio packets sent through the‘bus 30 is easily . . .. _ __ .
20 accomplished.
| To protect contents, as shown in Fig. 8,
encryption encoders / decoders 48, 58, 68, 78, and 88
are disposed in the blocks 31, 32, 33, 34, ahd 35, and
the extension plug-in card 36 connected to the bus 30,
25 respectively.

The éncryption encoders / decoders. 48, 58, 68,

78, and 88 encode streams of video packets and audio

25



.the extension plug-in card 36 connected to the bus 30, 25 respectively.
The encryption encoders / decoders. 48, 58, 68-, 78, and 88 encode streans
of video packets and audi o 25 25 June 2004 packets transf2sr Jedef2®a t he

bl ocks 31, 32, 33, 34, and 35 through the bus 30. Since streans of video
packets and audi o packets transferred through the bus 30 are encrypted in

such a mannElokdde U S Sr&RNERSn Schi laadled. 31,0 3hat3exdpl eand o pr ot ect
contents that flow on the bus 30, the encryption encoders / decoders 48,
58, 68, 78,3fanch:RfigH el sposexb i n stineeblstaleandl of 31ded3pagk@t34, and the
extension plug-in card 36, 10 respectively. However, since the blocks 31,
32, 33, angh@bhwedso hnudests nttrdmsSerred thwovaltcilerbug it r3%% of which
contents are | eaked out fromthe blocks 31, 32, 33, and .34 is relatively

| ow. On t heemttyptéddni) skeh dHusaBeRxtErRISCIMRRERELH REIn interface 35
to the 15 outside. Wen a device that copies data is connected -to the
plugin i nterébeetsdd. and contents are extracted fromthe bus 30, the risk

of which the contents are |eaked out becones the hi.gh Q. prevent that;
as shown in Fig.9, anothaeHHP YR PTO R E:"srréxal tlbée)t di sposed in

0 oV o 6%, SR B e Ehar b0 SRboubiat  fastbagpsthe bus 20
' 48, 58, 68, 78, and 88 are disposed in the blocks 31,
32, 33, and 34, and the extension plug-in card 36,
10 respectively. However, since the blocks 31, 32, 33,
andl34 are housed in the set of the receiver, the risk
of which contents are leaked out from the blocks 31, 32,
| 33, and 34 is relatively low. On the other hand, the
bus 30 extends from the plug-in interface 35 to the
15 outside. When a device that copies data is connected
| to the plug-in-iﬁterface 35 and contents are extracted
from the bus 30, the risk of which the contents are
leaked out becomés the highest.
To prevent that, as shown in Fig:-9,-an —

' ZQ encoding encoder / decoder 89 may be disposed in the
plug-in interface 35 so that data of contents that flow
on the bus 30 is not- leaked éut from the plug-in
1n£erface 35.

In the television receiver 20 according to
25 the present invention, when the extension plug-inrcarq
| 36 is attached to the external ektensién bridge 35, a

new function can be added so that the receiver can
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.In the television receiver 20 according to 25 the present invention, when
the extension plug-in card 36 is attached to the external extension bridge

35, a new function can be added so that the receiver carR526ué Jue 2004

handl e a new service. In other words, as shown in Fig. 10, in the

tel evision recejver 20 structured as descri bed above, a card attaching

portion 91.9%“%*%ﬁ%s%ﬁwoﬂe¥ﬂ%c?ront of 5 the tel evi sion receiver 20. The

extension plug-in car];jl_l 31:%4,15 O}(g%hlegsls ﬁe%grglgtt%hlgg Qg tion 91.

When the extension plug-in car he~car achi ng

01, b
portion 91 tépgg .%8?ﬁ%§r g%gg %g §g£9$ﬁﬁréa agoaagakﬁﬂehoﬁba%e ug 30

t hrough the eén the extension plug-in card 36 is

connect ed tQO,ffea PLscPnd NpOHE ok 61 Ph ¥4k BpbBEa" bACehe3Proatl Waction
corresponding to a new service can be extended. 15 To allow the function

of tdie extepisd ofe Pé¥fsidN £8EEivErt HAl iPhe Ak BEMESLoH Op YOG Kin COAEAO! | i NG
software may be required. The controlling software nmay be provided as a

record medi3en BsiCHt tachedbbnethe dasll abtaaniapt pegltidnsel.Thghesser may
install the software 20 to the television receiver. However, in that case,
the wuser stioelexts@entonipPufeintbardn3dtaliki agjtepbedt tontheTkasd to prevent
that, as shown in Fig. 11, a script is stored in the nenory of the
ext ensi on pﬁt@p¢h&ng portion 91, the extension plug-in card 36 is
connected to the bus 30 through the plug-in interface
10 35.
When the extension plug-in card 36 is
connected to the bus 30 through the plug-in interface
-35, a function corresponding to a new service can be
extended.
15 | To allow the function of the extension plug-
| in card 36 that is attached to work, controlling
software may be required. The controlling software may
be provided as a record medium such as a magnetic disk
or an optical disc. The user may install the software e
20 - to thé television receiver. However, in that caée, the
| user should spend time for the installing operation.
Thus, to prevent that, as shown in Fig. 11, a
script is stored in the memory of the extenéion plug-in
card 36. When the extension plug-in card 36 is
25 attached, the script is uploaded to the main memory of
| "the host MPU 21.

In other words, as shown in a conceptual
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.card 36. Wen the extension plug-in card 36 is 25 attached, the script is

" upl oaded to the main nenory of the host MPU 21. In other words, as shown in
a conceptual 27 25 June 2004 diagram shown in Fig. 11, tie dxhenzfi®h
plug-in card 36 has a command script CVMD, a command interface CIF, and a
driver DRV. Wen a new extension plug-in card 36 is attached, the host MU
21 recogni Zgfadiak shewexiersien bl pl tige i extaishiGb phsgberncatrfashed.
Thereafter, the conmand script CVD for causing the extension plug-in card
36 to operdiss is egphmantdseniptheClibsta CRunRdndi teterfhea €RE, candand scri pt
CVMD is uploaded to the host MPU 21 side, the host MPU 21 side can generate
a command 1@ dmiveraBRng Whenext eresi @xisingg-am pdlarar 136 qard Hasieen
attached to operate. Wien the extension plug-in card 36 is operated, a
scri pt engiafket8iNG] of thedr s tMRIPLE D Irecegnlees cthabsthe ce¥RaR810%he
command is sent to the 15 extension plug-in_card 36 through the bus 30. The
contfand i ntRMGTE (FIr ¢3¢ raepesri ahtarhedi n sreafeT ntttprets the

command. The driver DRV controls hardware corresponding to the received
conmand. VVEQWT%%@e&?%&EﬁcﬁM?H%@Ei?P%%}ﬂQB%h?seﬁfgﬁsﬁggiBiugﬁéP records and

yper Lext 19 ShobnsoRats 0. Lenipiofaedrrq SRt pPhy EeiaT BPAE. TC,

rewnd, stqpopl e ESihad@" YEF ot 33D " ££O5H160888NES the host MPU

21 side, the host MPU 21 side can generate a command
10 for causing the extension plug-in card 36 that has been
attached to operate.

When the extension plug-in card 36 is
operated, a script engine SENG of the host MPU 21 side
genérates_a command. The command is sent to the

15 extension plug-in card 36 through.the bus 30. The
command interface CIF of the extension plug-in card 36
interprets'the command. The drivei DRV controls
hardware corresponding to the received command.

When the extension plug-in-card-36-isa~

‘zq device that records and reproduces a pfogram, as shown
in Fig. 12, a script is described as hypertext that
embeds CMp 11, CMD 12, CMD 13, éMD 14, and CMD 15 for
rewind, stop, play, fast forward, and reéord commands
corresponding to a rewind key 2027, a stop key 202B, a

25 play key 202C, a fast forward key 202D, and a record
key 202C, respectively. Whén' such a'séript is read, a

screen as shown in Fig. 12 is displayed by a browser.
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-corresponding to a rewi nd key 202A, a stop key 202B, a 25 play key 202C, a
fast forward key 202D, and a record key.20.2C, respectively. Wen such a

script-is read, screen as shown in Fig. 12 is displayed 25 Janbr 308%er. 28

25 June 2004 Wen the keys 202A to 202E are clicked, the enbedded conmands

are generat enC@ﬁEe%§9 gB%Atht %2%ogggbw CCREQF gﬁ%mﬁngqgisuchh: devi ce

Is controlle Fig are art s

process. |nNcEhflands, asefeegeha%a%hensceﬂragﬂenaﬁzngcebdtﬁ@ LemAbhashed (at
-step Si), the host MPU 2 determ nes that the eXtension plug-in card 36

has been athécbﬁéréﬁioﬁteﬁ bRk atReRafileicontidda sest MPU 21 determ nes
whet her or not the attached card is the 10 extension plug-In card 36 (at

step S3). Wen the deigtnipedndertiyt ot whe Kook MBdrdL sepwaseNts that
the attached card is not the extension plug-in card 36, the host MPU 21

out peits an abahnma(prostsp.S4jn Mhen 1Be dhear thaedxtesglibnoplubeihost MPU
21 15 represents that the attached card is the extension plug-in card 36,
t he commandcszrdi 6 CyDattecbed fathetepxiSdisi direphegt MREArAL 36 is upl oaded
(at step S5). Wien the command script CVD stored in the extension plug-in
card 36 is Gﬁt@ﬁ@éﬂes that Kbet embenzion; pdatg-ignicanss 32Mmas dwarand f or
the attached extension plug-in card 36 and perforns a process for the
attached ex®ERIFBRApLaS- SFﬁPc§?d -3eTheRepffery 4thgs basti ¥BUcddmand scri pt

has been determines whether or not the attached card is the

10 extension plug-in card 36 (at step S3). When the
determined result of the host MPU 21 represents that
the attached card'is not the extension plug-in card 36,
the host MPU 21 outputs an alarm (at step S4).
When the determined result of the host MPU 21
15 represents that the attached cérd is the extension
Vplug-in card 36, the command script CMD stored in the
extension plug—in'card 36 is uploaded (at step S5).
~ When the commdnd script CMD stored in the extension
plug-in Ca:d 36 1is uploaded,.the host MPU 21 recognizes . ..
20 a command for the attached extension plug-in card 36
and §erforms a process for the attached extension plug-
in card 36.
In Fig. 14, after the command scriﬁt has been
uplocaded, when the user performs an operation for the
25 extension plug-in card 36 (gt step S;l), the script is
| -checked (at step S12). Thefeaftef, if.is determined

whether or not the checked result is correct (at step
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.upl oaded, when the user perforns an operation for the 25 extension plug-in
"card 36 (at step S11), the script is checked (at step S12-). Thereafter,
it-is determ ned whether or not the checked result is cori®eciuncal8iep 29
25 June 2004 S13). When the checked result is not correct, an alarm is
output (at step Sl4). \Wen the checked result is correct, the script

engi ne SENGE13} er pihetrs tihee cdoraked restuldt e SR amd:etslsuem aaammand (at
step S15). The 5 extension plug-in device is operated corresponding to the
command (atisteptmiy)(atnster Sbble deampltdie tdieduyt 1erIll hes new
extension plug-in card 36 is attached was described. Likew se, when a new
bl ock is add@¥reedt ¢ heheusCBbyt enging nFHllE %%?@EPr¢§F the ae®iBtock can be
upl oaded in the sanme nanner. |In the above exanp a receiver_for a
digital brobdtagteRnas? %Es%?¢b%ﬂSUQﬁeap?%@%ﬂ?dlh@EnFF%ﬂ S¢ah-betB® so applied
to of her devices suc %ﬂs a, di ordin esent

| nvent i on. %’\“é%ﬁ%%“ Ratul $ev e 8 opotn b o Lo EdhoatEenEE o s

struct ur ed K n 0, t hrough a general - purpose bus. Streans
of video dara an a%nl gtgpgﬁdggb connands are transferred to the bus.

Thus, by replacing of] Yl Ofksve e Ass Slisdigidal théelll&)f' si on

broadcasts that differ in carrier waves, nDdu at1 ng systens,
conpr essi NGe#¥Sh #1&n GfTudPLin card 36 is attached was described.

Likewise, when a new block is added to the bus 307'a
10 command script for the new block can be uploaded in the
same manner.

In the above example, a receiver for a
digital broadcast was described. 'The present invention
can be also appliéd to other devices such as a digital

" 15 VTR..

Accofdihg to the present invention, elements
necessary for a digital television receiver are
structured as blocks and connected through a general-
purposé bus. Streams of video data and audio data and

ZQ_ commands are transferred to the bus. Thus, by
replacing only blocks, various types of digital
television broadcasts that differ in carrier waves,
modulating systems, and compressing systems can be
handled. Consequently, the developing efficiency of a

:_25 . television receiver is improved. In addition, when a
new service is started, bf adding hardware for the

service, the service can be easily handled.
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~~handl ed. Consequently, the devel oping efficiency of a 25 television
receiver is inproved. In addition, when a new service is started, by

addi ng hardware for the service, the service can be easidS Jhandk@@® 30 25

June 2004 Industrial Applicability As described above, the present

invention s rticularly suitahle for acconplishing a tel evision

recei ver tﬁ&@uggéél eéRH£$Q§h?¥§§€s of digital 5 broadcasts that differ in

carrier waves, nodul gti i eSS St ffrerfihsodorth. 31

25 June 2004 CLAI M5 %% %g&f%%?%ﬁaﬁaﬂﬁui' procéSS|ng appaf%tus,_conprising:

a plurali téa‘}fti@'ug.'a‘f’]{y %l%@b]ﬂi Q555 S dWsbrip POk R0t ac dnsdi g hetic

operation processing block as functions.necessary for processing a digital

signal; andecd iRt QORNEGlddi vl wNOSdudriffeRtlof @Dgiedion processing

bl ock and said plurality of digital signal processing bl ocks, wherein

comzands f @roa@idasdld ittt [ ORear ain afsrnier edave®f mddubaikg and data of

streans are transferred through said bus; wherein said bus is a

gener al - pusgetemays ,compdt-e shiorei sy staaris pl ok sonfectled to said bus can be

added or substituted and software for operating the added or substituted

block is automatically installed when the
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bl ock is added or substituted. 2. The digital signal processing apparatus
as set forth in claiml, wherein said plurality of digital signal
processi ng bl ocks include at |east a front end block for processing a
received signal of a digital broadcast. 3. The digital signakd piscdBdi ng
apparatus as set forth in claim1, wherein said plurality of digital
signal processing blocks include at |east a signal processing block for
decodi ng ﬁfMQf streans. 4. The digital signal processing apparatus as set
forth in ¢rarml, 32 25 June 2004 wherein said plurality of digital signal
processi ng bl ocks include nmeans for interpreting a conmand received

t hrough said bus and executing the command. 5. The digital signal,

processi n§- appar at Us Ikl Fal iBrGETHYY ARRAE N hETRFEIRI's a

hi gh | ayer conmmand %ﬂﬁéf : And j ot on
real tinme basis. 6% '@%r I gi ant?fs%%%p%c@fﬁ?%pparﬁ%?ggs%t forth
in clai mdndwhehestn ahetiooetrhndopsralieson i ecdcansl egribdedaeld asn a  scri pt of
hypertext, wherein the hggert Xt is intergretqg_bf albrpmse . and a picture
for operaf PRGETHRS SXTEREFORY f EAELPHACFESINg @ digftal signal; an

a bus connecting said host arithmetic operation
processing block and said plurality of digital signal
processing blocks,

wherein commands for controlling the operations of
each of the blocks and data of streams are transferred
through said bus;

wherein said bus is a general-purpose bus; and

wherein each block connected to said bus can be
added or substituted and software for operating the added
or substituted block is automatically installed when the

block is added or substituted.

2. The digital signal processing apparatus as set
forth in claim 1,

wherein said plurality of digital signal
processing blocks include at least a front end block for

processing a received signal of a digital broadcast.

3. The digital signal processing apparatus as set

forth in claim 1,
wherein said plurality of digital signal
processing blocks include at least a signal processing

block for decoding data of streams.

4. The digital signal processing apparatus as set

forth in c¢laim 1,
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di spl ayed, and wherein a conmand corresponding to the function is enbedded
and di splayed in the picture for operating the extension function. 7. The
digital signal processing apparatus as set forth in clain11,%%hﬁ{ jAn4t he
data of streans contains video data and / or audio data. 8. é 5%%#?a|
signal processing apparatus as set forth in claim?7, wherein the video
data and / or the audio data has been conpressed. 33 25 June 2004 9. The
di gital signal processtabnapphdapusrabisetoff@iyhtan shighanl, wherein
software for ogeratinaﬁthe added or substituted block is stored in a
menory t hBF8EESSang PhAEKE| AnGhEASt ReaBFoERTi dnkadrgesinguls Coraeed t he
sof tware stekedelinthPeugRMBAY éuhnaﬁal {eﬁgcu{lgn Thﬁe.d'c% ghgsi gnal
processi ng apparatus as set forth in claiml, erei n when each bl ock
connected to said bus is added or substituted, a service center is
accessed through t el ephone. I i ne oftware for operating the added or
Substitut&d bl ock | B HGHHF batb 1Y 4R (FEOSer91 P8 BERPLALUChPOUGA L he
t el ephonetbipe, iandithe dpwnl oaded software is installed. 11. A digital
signal processing nethod, conprising the

wherein the command is a high layer command that

=

does not depend on hardware and that is not on real time

basis.

6. The digital signal processing apparatus as set
forth in claim 1,

wherein the command is described and embedded in a
script of hypertext,

wherein the hypertext is interpreted by a browser
and a picture for operating the extension function is
displayed, and

wherein a command corresponding to the function is
embedded and displayed in the picture for operating the

extension function.

7. The digital signal processing apparatus as set
forth in claim 1,
wherein the data of streams contains video data

and / or audio data.

8. The digital signal processing apparatus as set
forth in claim 7,
wherein the video data and / or the audio data has

been compressed.
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steps of: structuring functions necessary for processing a digital signal
as a plurality of digital signal processing blocks and a host arithnetic
operation processing block; and connecting the host arithnmetisc)paepaki on
processing block and the plurality of digital signal processing bl ocks

t hrough a bus; wherein commands for controlling the operations of each of
the bl ocks and data of streans are transferred through the bus; wherein
said bus is a general -purpose bus; and 34 25 June 2004 wherein each bl ock
connected to said bus can be added or substituted and software for
operating the added or substituted block is automatically installed when

the block is addeduor eustdlulfghalderdbessifyt abostenal 85osgesing
met hod as set forth inc ain11f%9&he%%fn t%e p?u%%?ity of digital signa
processi ngprigh obksclathuble at | east a front end block for processing a

recei ved signal of igital broadcast. 13. The digital ;signal processing
nmet hod as set forthﬁle:jgn&c aélomﬁ"i,r%\hg?%i%p?ﬁ%tbrll%r%’?t@d%?gd?ﬁi tal signal

processi ngubdockst édchLsiek als | easte@ shoaahepbogesBengorhl aak for decodi ng
data of streans. 14. The digital signal processing nethod as set forth
wherein when the block is added or substituted,

the software stored in the memory is installed.

10. | The digital signal processing apparatus as set
forth in c¢laim 1,

wherein when each block connected to said bus is
added or substituted, a service center is accessed through
a telephone line, software for operating the added or
substituted block is downloaded from the service center
through the telephone line, and the downloaded software is

installed.

11. A digital signal processing method, comprising the
steps of:

structuring functions necessary for processing a
digital signal as a plurality of digital signal processing
blocks and a host arithmetic operation processing block;
and

connecting the host arithmetic operation
processing block and the plurality of digital signal
processing blocks through a bus;

wherein commands for controlling the operations of
each of the blocks and data of streams are transferred
through the bus;

wherein said bus 1s a general-purpose bus; and
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in claim1l, wherein the plurality of digital signal processing blocks
include a step for interpreting a command received through the bus and
executing the coomand. 15. The digital signal processing nethgd)as 88k
forth in claim1l, wherein the command is a high |ayer command that does
not depend on hardware and that is not on real tine basis. 16. The digital
signal processing nethod as set forth in claim1l, 35 25 June 2004 wherein
t he command is descwhdeei anes enrbetaekl ¢@nmeetedptoosab@pbuSexan h€. The

di gi tal pet hod  as inclaimll mh rei.n the

Garn of cadagy B o BRI TR e S o Eiar R EPranhreafuby tos A9REN: i ta

si gnal pr@§e§§b§glﬁﬁ£@edb§§c§e1sf9&%BmatmcshﬁynhﬁZtam@eaewﬂehh%hgldeo data
and / or the audio data has been conpressed. 19. The digital signal

processi nglagkhbd addedt ofopphstihutedi m 11, wherein software for operating
the added or substituted block is stored in a menory thereof, and wherein
when the block is added or substituted, the software stored in the nmenory
is instalizd. The digital signal processing method as set forth

in c¢laim 11,
wherein the plurality of digital signal processing
blocks include at least a front end block for processing a

received signal of a digital broadcast.

13. The digital signal processing method as set forth
in claim 11,

wherein the plurality of digital signal
processing blocks include at least a signal processing

block for decoding data of streams.

14. The digital signal processing method as set forth
in claim 11,

wherein the plurality of digital signal processing
blocks include a step for interpreting a command received

through the bus and executing the command.

15. The digital signal processing method as set forth
in claim 11,

wherein the command is a high layer command that
deoes not depend on hardware and that is not on real time

basis.

le. The digital signal processing method as set forth

in claim 11,
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20. The digital signal processing nethod as set forth in claiml1l, wherein
when each bl ock connected to the bus is added or substituted, a service
center is accessed through a telephone line, software for opgf aldehouhe
added or substituted block is downl oaded fromthe service center through
t he tel ephone line, and the downl oaded software is installed. 36 Abstract
El enents necessary for a digital television receiver are structured as a
plurality of digitakhesegnathprocessndgibl deksrdbddaahdstmbpédatlii an a
processing blOﬁk. The bl ck% are connected through a general -purpose bus.
Cormand f8F ¢Bht PbI 'YRGEERET -operati ons of the biocks and data of streams
are transferred through the bus. Thus, -by replacing only bl ocks, various
types of digital television broadcasts that differ in carrier waves,

modul ati n§7syst ens, Thaddigbhpt essonglspseenssiéan Bethaddredsetofisegbent |y,
t he develgpgﬂgiﬁfikciency of a television receiver is inproved. In

addi tion, "whén a new service is started, by adding hardware for the
service, the servi ceheanibetheagaty bandtedams contains video data

and / or audio data.

18. The digital signal processing method as set forth
in c¢laim 17,
wherein the videc data and / or the audio data has

been compressed.

19. The digital signal processing method as set forth
in claim 11,
wherein software for operating the added or
substituted block is stored in a memory thereof, and
wherein when the block is added or substituted,

the software stored in the memory is installed,

20. The digital signal processing method as set forth
in claim 11,

wherein when each block connected to the bus is
added or substituted, a service center is accessed through
a telephone line, software for operating the added or
substituted block is downloaded from the service center
through the telephone line, and the downloaded software is

installed.
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