| MAY 2004 DESCRI PTION DI G TAL SI GNAL PROCESSI NG APPARATUS AND METHOD
- Technical Field The present invention relates to a di gi@at} %f&?'m
processing apparatus, a systemthereof, and an extensi®ndf: [
provi ding nmethod that are suitable for a digital broadcast receiving
device that receives a satellite digital broadcast or a ground wave
digital broadcast, in particul arpegorthosent hat allow the 10 receiving
device to be effectively designed, easily design-changed, and easily
applied for an addEAderSAGNAL AROCESIING ARFARATUS iAND MEEHO ound Art
Anal og tel evision broadcasts are becom ng 15 changed to digital television
broadcast s. T&phhiieal Biglidal satellite broadcast services using CS
(Communi cation Satellites) have been started. In addition, digital
satellite broadcast sEr&iRESSeRt BN LIGR oerfbrkes nke Satdlgitak) are being
prepared. Mreover, 20 digital television broadcasts using ground waves are
sche¥ul ed tHLERALIBFPLYSSIRY (RBPEERL RS} i SYBheBr BABEaRfs, 2aRd R t he
frequency effjciepncy Ls iproved, tre chapnel s, can be assjgned than
anal og tel V¥ ?%ﬁl%gogﬂﬁﬁg¥ép ﬁoﬁggéﬁgiT? ?Akfﬁﬁﬁ(@FﬁhS%kF €ion
Tel evi si on) . broad t n be easi| erfornmed. . Morgover, in.digita
Lel ovi i on BT batchesscab T otdedsr FEetTeily eviye (That retdives
a satellite digital broadcast or a ground wave digital
broadcast, in particular, to those that allow the
io ' receiving device to be effectively designed, easily
design-changed, and easily applied for an added service
and an improved function.
Background Art
Analog television broadcasts are becoming
15 changed to digital television broadcasts. So far,
digital satellite broadcast services using CS
{Communication Satellites) have been started. In
addition, digital satellite broadcast services using BS
(Broadcasting Satellites) are being prepared. Moreover,
20 digital television broadcasts using ground waves are
scheduled fo be started.

In digital television broadcasts, since the
frequency efficiency is improved, more channels can be
assigned than analog television broadcasts. 1In

25 addition, HDTV (High Definition Television) broadcasts

can be easily performed. Moreover, in digital

television broadcasts, various services such as bi-



-

14 MAY 2Q04 directional service, data delivery service, and video-
+on-demand that are not avail able in conventional analog tele |€l}@g .

br oadcasts can be acconplished. A television receiver that rece \Eaﬂﬁ%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 tuner CIrCUIt 102. In the case of a CS digital broadcast, a

si gnal of 1?@%%11(??%"%%@% W%"ﬁd’ﬁat‘ﬁﬁ%ﬁé’r@t emid (Vr#@teoshovm) The
::g(r:\\e/:a\r/teceirSI %na I S ff‘ﬁrﬁvf}ﬁgt ed | nto a S|g ﬁ Oflﬁﬁg(gglzg bang&l?%/l a I%vg\fﬁ 20| se
supplied togé'iee‘} e Cfc;’ Cd,léas qu?nT%% tafucpgr ﬁ g?ﬂglgéellsgdsel ects a carrier

15 frequency Signa esire ahne signal and

perfornms a denodul at| 'lgt%rl%%‘iﬁ alngegglg LL-Ok 1 aGOLL gg&gecoghgﬁe s for the

selected signal. As a result, e tuner circuit es the selected

signa to adlrgartsegprﬂel%ﬁ%qrarpms%f i %9@%&%%11&0 and audi o
packets. 25 An output of the tuner circuit 102 is supplied to a

demul ti pl exestAifdturd®e (esHdwmpliexerigl03, separates the transport stream
I nto video packets and audi o packets. The video packets are supplied to a
video decoder 104. Tha &ugdi.olpaekeesedvedsspphaediksosapplasdi ergacoder
105. The vi deo decoder 104 perforns a
an input terminal 101 to a tuner circuit 102. In the
case of a CS digital broadcast, a sigmal of 12 GHz band
10 is received by a parabola antenna (not shown). The
received signal is converted into a signal of 1 GHz
band by a low noise converter disposed in the parabola
antenna. The converted signal is supplied to the tuner
circuit 102. The tuner circuit 102 selects a carrier
15 frequency signal of a desired channel from the received
signal and performs a demodulating ﬁrocess and an error
correcting process for the selected signal. As a
result, the tuner circuit 102 decodes the selected
signal to a transport stream composed of video packets
20 and audio packets.
An output of the tuner circuit 102 is
supplied to a demultiplexer 103. The demultiplexer 103
separates the transport stream into video packets and
audio packets.
25 The video packets are supplied to a video

decoder 104. The audio packets are supplied to an

audio decoder 105. The video decoder 104 performs a



2 14 MAY 2004 deconpressing process for the video packets correspondl ng to

<for exanple the MPEG 2 (Moving Picture Experts G oup) sys @ﬁ% égﬂz
decode the video packets to video data. In addition, the audi & 4 105

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 decodedidvorigieasidep pieredsy fok04He wladY iREKaa 2 graphi cs processing
circuit 106. 10 The graphics processing circuit 106 perforns a picture 15
process. An couiqaspofdirie tgr fohi escaupdee SHenMPEG QUi (Movidfy iFsiotiidaut from
an output termnal 107. An output of the audio decoder 105 is output from
an out put t @&pertls BRUlhsyshesr so rauitto Rodehdheemildeplpacketk03, the
vi deo decoder .104, the audi o decoder 105, and the graphics processing
circuit 106 t&r &idea Gttiaed 30 aﬁdlk/mﬂqwltbeoapfl@@eég@ad@m EtPp5111. A bus 111
extends from the MPU 111. The tuner circuit 102, the denulti pI exer 20 103,
the Video d®&FFSTMEHA dﬁ?@“‘é’t?&isélﬂ‘gcé’df&cef% £ogndhe BaddoapRicke tsr ocessi ng

circuit 106 are conn Qted to $%§¥$ In addition, a nodem 112 and for
exanpl e an SPEEESRORERG,LE (ijheE i e&h&%la@cttrooﬂleé’?d% tBRgi neer s)

1394 int e_rf %ﬁijolga%ﬁz%t%o'%ne%gﬁq. %attrée_ bus _110. The nmbdem 112 is used to
performa chargin

The video data decoded by the videco decoder
104 is supplied to a graphics processing circuit ibé.

10 The graphics processing circuit 106 pexrforms a picture
process. An output of the graphics processing circuit
106 is output from an output terminal 107. An output
of the audio dedoder 105 is output from an output
“terminal 108.

15 A The tuner circuit 10#, the demultiplexer 103,
the video decoder 104, the audio decoder 105, and the
graphics processing circuit 106 are controlled by an
MPU (Micro Processor Unit) 111. A bus 111 extends from
the MPU 111. The tuner circuit 102, the demultiplexer

20 103, the video decoder 104, the audio decoder 105, and
the graphics processing circuit 106 are connected to
the bus 110.

In addition, a modem 112 and for example an
IEEE (Institute of Electrical and Electronics

25 Engineers) 1394 interface 113 are connected to the bus

110. The modem 112 is used to perform a charging

process. The IEEE 1394 interface 113 exchanges a



process. The | EEE 1394 interface 113 exchanges a 3 1 4 MAY 2004 streamw th
.an external device. As was described above, in a conventiongl, .receiver for
a digital television broadcast, the entire receiver is coﬂf&omiéﬁ’gﬂgﬁh
MPU. The MPU centrally 5 controls each portion of hardware using commands

t hereof in consideration of precise timng |evels thereof. However, in

t hat nethodsggfggi%chhﬁnwgytegﬁg&rﬁ%kxc%ontroIs the entire device in
0] e

consi derati on each portion of ardware, since the design work

shoul d be performed fﬂ% §2cNad8¥}-£6eal bbPE, U881 ANcBhivehPEofRYI CE 1S
changed, software should be largely rewitten and hardware should be

largely chapgedivibUgor hhaigevahopemevebioai prerachssycitna eathed is |ow.
In 15 addition, since parts cannot be used in conmon or structured as

nmodul es, theegesireef ikheotle¥bleedayyr aseMPUL N Pgdi MPONcentieasige of the
device may becone |arge. Moreover, digital television broadcasts provide
vari gus typeateblseewcheporihos, ofnhahdwarehuding whmmanfise 20 MPU
centrally manages the entire device, it is difficult to deal with new
servi ces. Thherepf dvl vensiudhratpepbpEnpreghsei samingedevedsy for a

tel evision receiver may be structured as blocks and connected through a
common bus. terRofE5 such a bus, the design efficiency of the tel evision

receiver is i roved and the design thereof _can be
' P However, in 9hat method oP which the MPU

centrally controls the entire device in consideratién

10 of éach portion of the hardware, since the design work
should be performed for each device, if the design of
the device is changed, software should be largely
.rewritten and hardwaré should be largely changed. Thus,
the dévéloping efficiency of such a method is low. In

15 addition, since parts cannot be used in common or
structured as mo@ules; the cost of the device may rise.
In addition, the size of the device may become large.
Moreover, digital television broadcasts provide various
types of services. Thus, in the method of which the

20 MPU centrally manages the entire device, it is
difficult.to deal with new services.

Thus, to soclve such a problem, functions
necessary for a television receiver may be structured
as blocks and connected through a common bus. With

25 such a bus, the design efficiency of the television

receiver is improved and the design thereof can be

easily changed.



easily changed. 4 14 MAY 2004 However, when the bus is standardized, data

transferred through the bus can be accessed by the user T ,
transferred through the bus may be copied and the copyrignribhm§X22004

contents may not be protected. Therefore, an object of the present
invention is to prewiciera @ thé misgnal smasestdadly apparabsfaatdda nmet hod
that allow contents transferred through a bus to be protected in . the case
that necE¥LARY ﬁﬁh%P?dﬁ@ ?é“§??ﬁ%§3?gah%§wﬁFo ’aﬂ%u%&ﬁﬁgﬁggﬁeghrough a
st andar di ziethugtisthdimel asyibe obpidie ahavdrt caryr@pkt agpekbd cohtéltes papsent

I nvention_provides a digital signal processing apparatus, conprising: a
pIuraIityn%h%ﬁi%?ﬁﬁFt%égnal processing bl ocks and a host arithnetic

oper ati on processi nthdxedoke asnf dngeicdtons mecessany froentperodesseng a digital

signal; a bus for conpecti.n he host. ariih i rat i I Ng
bl ook andPtHacs LHPT S oohr pittaroSriga e o (R0 hedion PAATRIIL
encrypti neprteahs frenséacredthnongbababed ta bé rmatectednsf e adsehrligh t he

pus, wher gl 32dl el 58 IENALARIPASC, S, (AR RRCECI asikocannect ed

to said bus Can be replaced or new S can be a and erein
sof t war e gfandaddtiizedrbymecessary for adding a new bl ock or replacing said
bl ock is downl oaded froma digital signal. Another aspect of the present

i nvention provides a digital signal processing apparatus, conprising:
Disclosure of the Invention

One aspect of the present invention provides a digital
signal processing apparatus, comprising:

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

a bus for connecting the host arithmetic operaticn
processing block and the plurality of digital signal processing
blocks; and

encrypting means for encrypting data of a stream
transferred through the bus, wherein said bus is a general-purpose
bus, and each block connected to said bus can be replaced or new
blocks can be added, and wherein software of a driver necessary for
adding a new block or replacing said block is downloaded from a
digital signal.

Another aspect of the present invention provides a digital
signal processing apparatus, comprising:

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

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

an interface for an extension function providing medium
connected to the bus; and

encrypting means for encrypting the data of the stream

that is output through the interface of the extension function

5



a plurality of digital signal processing blocks and a host arithmetic
operation processing block as functions necessary for ‘E M;Ahfgzaﬂl;ll g| t al
signal; a bus for connecting the host arithnetic operatlon processi ng bl ock
and the plurality of digital signal processing blocks; an interface for an
ext ensi orpfdieti h@nmedion ¢heg tedidate 6onfecistdetn :Ishe:rbtleeﬁfmﬂ encrypti ng
means for_encryptin e data of t, estrem ut through the

i nt er f ace %gnﬁk‘%’s nGH PRt BT ™ %Eﬁom 'E mEERE en the
data of tdwedsbneahs is gtelnaﬂsi-q:m’r@dséobusi hanelxéaﬁtslbdncfcucmtnemueer| di ng

medi um t hr.ough t he erel sa d is_a general - pur JPus, and
each bl ocié™ &%%H%c‘f dlfzteorega?%ecgt? eocrkgp ace Olgne&/v gt can be

added angbitverei of $@hfumrene:ﬁesaady| fer adddeg samew blo@ldchmgep.la{rewgbl ock
or pI acj 1 NG, v$aLg ol %%‘émhé geomrggdggdjyﬁghaﬂq iital signal. Still another
e

aspect of “%he resen I"MVEnti on provi aI si gnal processing
met hod, conpri SI ng Stthél sarepseof a5p®;tr wét ting mg:efsam;tl;mgth@me:su@azriyle$ or

processi 09 g, 0 01d:3ha?i 9Alec23n8 PR | Lin s gl 1AL sicgabe processi ng

bl ocks and “a°host a c ope atlon processi ng - bl ock; onnectlng t he
host arithnetic opeﬂrta‘tup(bnrpm@c@@ﬂtmgns biergiesand fdre pgpgw?rmgyaof di gi t al

signal pracesal neiblacks o (YoUgh. A digioang SAGHYP!LAGAaLA ol Ryst T eam

transferre rou the b erein sai S I's a general -purpose bus
and each a@idoekhedhrieditbaetio sfirgthos prareseirgdtlac&d or new bl ocks can be

added, and wherein connecting the host arithmetic operation processing

block and the plurality of digital signal processing blocks
through a bus; and

encrypting data of a stream transferred through the bus,
wherein said bus is a general-purpose bus, and each block connected
to said bus can be replaced or new blocks can be added, and wherein
software of a driver necessary for adding a new block or replacing
said block is downloaded from a digital signal.

5till another aspect of the present invention provides 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;

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

providing an interface for an extension function
providing medium connected to the bus; and

encrypting the data of the stream that is output
through the interface of the extension function providing medium
when the data of the stream is transferred to the extension
function providing medium through the bus,

wherein said bus is a general-purpose bus, and each
block connected to said bus can be replaced or new blocks can be
added, and wherein software of a driver necessary for adding a

new block or replacing said block is downloaded from a digital

6



software of a driver necessary for adding a new bl ock or replaci sai d
bl ock is downl oaded froma digital signal. Still another a§£ ;A %'Qﬂﬁk
present invention provides a digital signal processing nethod, conprising
the steps of: structuring functions necessary for processing a digital
signal asskgmpllurality of digital signal processing blocks and a host
arithnetic operati essi ng. bl oc con g, the .host arithmetic
operation proce33|%%j%b %ckn%ﬁé%%ﬁﬁg %Fur%lf%?‘o? %?Q|H§P°E|g Cﬁlﬂgfocessing
bl ocks t rmughruatibus) apr biedimgnancomtertiedc ehforgtan gxneraﬂ(yuﬂp@metion
providin di conpe nc g.the d
strean1t%§%F|§%ghfp§? géfrougﬁapﬁeggf g%% o?gﬁhéEEQ %%%f%% %lon
provi di ngtef@dllamvnvwe:mdcmtdat@‘a)fdltfﬁerstm gamriisrt wav@f,emoedlamltme

ext ensi ory,, gyéﬁgtlggdp h : rejn said bus is a
general - purpose bus, gé% %g%g%n§“%¥éﬁ( %o%%%g#%%gﬁnggiJﬁgﬁsg%an be repl aced
or neM/bIQﬂﬂéypéaﬁnkﬁPCQQ@dedde%ﬁﬂﬁ\Mﬁedéﬁmp%ﬂﬁtmnaﬁeC@beQQlevewtanééessary for
addi ng a ¢ New-ahegk earaﬁﬁal aebngusalg, ?J oskotéc@éafmmaﬁegnfém cdigital 6

| MAY 2004 S|gnal El ements necessary for a digital evi sion ecelver
are strucdificsgrad #gerdes caﬁ@uhibriﬁe@tléaow# dmgﬁnalg*eereﬁra@p paryoigd apus.

Thus, by %Tshgﬁt%mg%l ¥abh OCK St thBhE@UScdniRAE s Ofn i rbabucdi! %\fbﬁ' on
broadcasts that differ in carrier waves, nodul ating systens, and

conpr essifitf dpseeRRce sRnpke HarRiies@edwhen an  encryption encoder /decode s
di sposed in each bl ock, contents

Brief Description of Drawings

Fig. 1 is a block diagram showing an example of 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



transferred through the bus can be protected. \Wen an encryption encoder /
.decode circuit is disposed in an interface to which an iﬁ% S|on plug I n
card is attached; contents that are output from the int 33

protected. Brief Description of Drawings Fig. 1 is a bl ock dlagran1shomnng
an exanpl e of a conventional receiving device for a digital television

br oadcast ; ock d| ram.f or Iala the Ea3|c structure of

t he presentgFﬁve F8Hs ? cogmpg ggﬂeﬁafpf &fa Per %glalnFﬁg 7 14
MAY 2004’ generatl, @icotal TARNE3; 20022985 REN AL SRAY Ebfly
nf RGSt F8@essor

schemati c dlagram I ni ng rom

Fig. 5is aaSﬁBerEabhssc@tseessaerer gx aangeﬂ ﬁ.afeﬁzmslggi»smt ghpom the host

processor; Fig. I's 4 Tlow Chart exp al nin case that a driver

is 'nSta||eéxthﬂn1ﬁglﬁ dohhasak QéﬁgrﬁﬂbﬁhQﬂbnﬁo§ﬂ gf@HEEEOEt pigel evision
recei ver according to the present invention;, Fig. 8 is a bl ock di agram

showsng an eexanpl €16% anaeﬁcfﬁﬂtéﬂgl&iﬁiﬁ§stﬁérﬁaéaedhhﬂ khgarifetel evision
receiver according to the present invention; Fig. 9 is a block diagram
showi ng anoibeinskxairjpked; oFigth2 g#acayplool diageam pRowQngedni n the
television receiver according to the present invention; Fig. 10 is a
perspectlveeﬁﬂemﬂﬂopfeﬂptalﬁvnglohereebeve5|@chSdmegetvethaccordlng to the
present invention, Fig. 11 is _a block diagramfor explaining the case that
an ext ensi BRepERE- FHVQHFHOPS 5%9&cﬁe§5t6 heckefléapsapnsheeiegvan

accordlng to the gre%e Il nvention; 12 is
an encrypting pr cess performed in the

10 television receiver according to the present invention;
Fig. 9 is a block diagram showing another example of
the encrypting process performed in the television
receiver according to the present invention; Fig. 10 is
a perspective view for explainiﬁg the television

15 receiver according to the present invention; Fig. 11 is
a block diagram for explaining the case that an
extension plug-in card is attached to the television
receiver according to the present invention; Fig. 12 is
a schematic diagram for explaining generations of

20 commands and a display screen in the case that a new
device is attached; Fig. 13 is a flow chart for
explaining the case that the extension plug-in card is
attached to the television receiver according to the
present invention; and Fig. 14 is a flow chart for

25 explaining the case that the extension plug-in card is
attached to the television receiver according to the

present invention.



a schematic diagram for explaining generations of 20 commands, and a di spl ay
.screen in the case that a new device is attached; Fig. 13 is“aé} MA Epgkt
for explaining the case that the extension plug-in card is attached

the television receiver according to the present invention; and Fig. 14 is
a flow chart for 25 explaining the case that the extension plug-in card is

attached togbthe 16hEYI BLENCALERINGr 0BRECOREI DEvéRLibR present invention. 8
14 MAY 200V Best Modes for Carrying out the Invention Next, with reference

to the acconpanyi ng mksawy ngsth are febatkcearend die tdaecanpsening nventi on wil |
be described. According to the enbodinent of the 5 present invention, a
digital tel@vasiogsieari smbodimentrattthedprassnthiaventher vhad el enents
necessary for the digital television receiver are structured as bl ocks

and connected désonibed. biccaniting|tardihe eadigesnt off E)ligital 10
tel evision receiver are structured as bl ocks and connected through a bus,
varidus typeEesentli nvartien) oai dightat ohatavisipRatrevaryeri hScarrier
waves, nodul ating systens, and co resg'n S steng can_he gangled. Thus,
the devel opf FEUEFRFef oty SUFRGR FRANSE sTPAF 51 SREACP cREPTEFEZTS Phpr oved.
oo afeaf ot SET SRl B BFAECyp ) BEEPRRE T (o0 P
structure Oﬂlgcﬂgggﬁalconnected through a bus. '
When elements necessary for a digital
10 television receiver are structured as blocks and
connected through a bus, various types of digital
television broadcasts that vary in carrier waves,
-modulating systems, and compressing systems can be
handled. Thus, the developing efficiency of digital
15 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.
Fig. 2 shows the basic structure of a digital
television receiver of which elements necessary for the
l2b receiver are structured as blocks and connected through
a bus.
In Fig. 2, a digital television receiver 1 is
structured in such a manner that blocks 11, 12, 13, 14,
15, and 16 necessary for the digital television
25 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



tel evision receiver of which elenments necessary for the 20 JECEIVEF are
.structured as blocks and connected through a bus. In Flg 2 t
television receiver 1 is structured in such a manner that bIocksAﬁizagﬁ
13, 14, 15, and 16 necessary for the digital television 25 receiver 1 are
connected to a bus 10. The bl ocks 11, 12, 13, 14, 15, and 16 necessary for

the digital _television receiver are 1, AV 9 MAY 2004
s: gnal proc%’s%‘?‘?’nlg BFOcss g PEeght 2'e'ncfl gﬁs%ocrgtp &ﬁoqjlﬁt]e na% bl ock 14, a
plug-in inter ac 5,. and b 56 t
connect ed thP Qﬁ%ocjk 51‘¢'h ?Fbs‘%éll\?lil Jbriko !E&ﬁr con‘%cﬂglkls t héelngnt ?;g
recei ver. dfrh LSRN0 O Gek: WP L dBedn LRSSt N

a video a graphlc

process for rean1a an audio stream a process. The
front end bjgpck 13 selects a carrier wave signal of a desired channel from
10 a received tel evision broadcast and perforns a denodul ating process, an

errog correcting proc@ss hoytd MO H1dK flofedite-aiel atleedritiighal so as to
decode the video streamand the audio stream The interface block 14 is

an interfactsectierns tihe RFEEiLRed proeccksdad dlotk danmpecstfionmst lae recei ver
wi th an external device. The plug-in interface block 15 is an interface
for connedeéamupiessioeivmycasd Edmralvweided gtegamxanhsdmwmudimct i on. The
built-in feature block 16 acconplishes a
stream and a graphic process. The front end block 13
selects a carrier wave signal of a desired channei from
10 a received television broadcast and performs a
demodulating process, an error correcting process, and
so forth for the selected signal so as to decode the
video stream and the audio stream. The interface block
14 is an interface such as the IEEE 1394 interface for
15 connecting the receiver with an external device. The
plﬁg—in interface blodk 15 ié én interface for
connecting the receiver with hardware for an extension
function. The built-in feature block 16 accomplishes a
required built-in function.
20 Chronological successive streams of video
data and audio data, commands, and data are transferred
to the bus 10. The commands are high level layer
commands that aré not on real time basis and that do
not depend on hardware structure, not low level layer
25 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

10



required built-in function. 20 Chronol ogi cal successive streans of video
.data and audi o data, commands, and data are transferred to-?meh@qz'ggg4The
commands are high | evel layer comands that are not on real’ti a and
that do not depend on hardware structure, not |ow |l evel |ayer 25 comrands
for directly controlling hardware. For exanple, a command "Receive a
frequency oirX ghabngéneralspussoed script typatcemdahisckudB. a¥hose
commands 10 14 MAY 2004' are al so general - purpose script type commands such
as "Enl ar geEhbarged(oe) réftecelr tea. scveeti IF aora"Rirawl 2. circhat "are i ssued
to the AV signal processing block 12. Wien a script is described with
hypertext, tBatusheopssaefiohe the b€ 8ignal preeapsiBHcHLIOFK dfmer words,
as shown in Fig. 3, a script of which up - down keys 201A and 201B and

enl arge - reduce keysWien @ o5Rrbol [iarershres o6 th I EReHERES- ovDl to
CvD4 corresponding to the indications,iOlA to 13_201 are enbedded is
creabed wit BUGhpePEEILioNRFARBR ©35LlY| AFCPUPLiERPSyed, a screen shown in

Fig. 3 is displayed on a_screen of a browser.. n_th | ngj fons 201A
to 201D for the channg? OHRET JEINRAS LT o RO FAd R T E2h %hl%rgggﬁétreduce

B o Bl HE R P A oIS Sgppanshsgel bereto ore
bl ock recei ¥ggu5UCRedsCTR na tbEnPheekaREpiayel anhr e6fhEnaS! responding
CMD1 to CMD4 corresponding to the indications 201A to
10 201E are embedded is created with hypertext. When such
a script is displayed, a screen shown in Fig. 3 is
~displayed on a screen of a browser. When the
indications 201A to ZOiD for the channel up - down
buttons and scréen enlarge - reduce buttons are clicked,
15 commands CMD1 to CMD4 corresponding thereto are
generated. The commands are sent to the relevant
blocks 11 to 16. When a block receives such a command,
the Block performs a process corresponding to the
command. To cause each block to perform more
-20 complicated process, JAVA or the like can be used.
-Of course, the present invention is not
limited to the use of hypertext and JAVA.
The physical structure of the bus 10 is
standardized. The blocks 11, 12, 13, 14, 15, and 16
25 are designed so that they 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

11



command. To cause each block to performnore 20 conplicated process JAVA
.or the like can be used. O course, the present invention is % £h£g42994
to the use of hypertext and JAVA. The physical structure of the' bu
standardi zed. The blocks 11, 12, 13, 14, 15, and 16 25 are designed so
that they conply with the standardi zed bus. Basic bl ocks such as the host

85, B B, AR R I BTl o

02edon a nDt oar s 12, 13,

and 16 may p égﬁOfgmeﬂdg?gég % QQ@rQ dg@§h56%035§r&2 M3 and 16 may

be connecte Altern t he i ndivi dual bl ocks

> 11, 12, ﬁ&l s 19, #9d d0q MRy ﬁ@ysﬁéuééﬂﬁéétéé tbn{ggrated circuits or
nodul es. In t%e above exanpie, the teceiver is divided into the host MPU

bl ock 11, thead¥aBafred HHOCeSitrnddi0aK 2 tHheiddDrdwdd dilgaks 13, the
interface block 10 14, the plug-in interface block 15, and the built-in

f eatsire bl ork, 162, Hospves, 1%, simodl té heapobedsthattthed dsvi ding nethod is
not limted to such an exanple. O course, when each bl ock is disposed on a
board, one hhbegrasedotintwbys. oconpdebes of one board. 15 In ot her words,
two or nore functional blocks nmay be di sposed on one board. For exanple,

the host MPU bl ock 1Hn gflep takovertesdnpke bl Pek q&c%ve%el%%b‘&%%ﬁon one

board. O course, one bl ock X be conposed._ of
into the host MPU block 11, the AV 51gnal proce551ng

block 12, the front end block 13, the interface block

10 14, the plug-in interface block 15, and the built-in
feature block 16. However, it should be noted that the
dividing method is not limited to such an example.

Of course, when each block is disposed on a
board, one block is not alwafs_composed of one board.
15 In other words, two or more functional blocks may bhe
&isposed on one board. For example, the host MPU block
11 and the interface block 14 may be disposed on one
board. ©Of course, one block may be composed of a
_ plurality of boards.

'.26 Each of the block 11, 12, 13, 14, 15, and 16
interprets a command received through the bus 10,
executes a process corresponding to the command, and
processes a stream and data received through the bus 10.

Since a command that does not largely depend
25 on hardware is received through the bus 10, each of the
blocks 12, 15, 14, 15, and 16 has a CPU (Central

Processing Unit) in many cases so as to interpret the

12



plurality of boards. 20 Each of the block 11, 12, 13, 14, 15, g ,
.interprets a command received through the bus 10, executes ak ggJ@?9’2ﬁ04

corresponding to the conmand, and processes a stream and data received
t hrough the bus 10. Since a command that does not |argely depend 25 on
hardware is received through the bus 10, each of the blocks 12, 13, 14,

15, and 16 i Semt sl MOEES L ng; Uni i S as to
I nterpret t%&%mﬁ&% KIE\/AY 2%%461?(50& ve%gégglr#hng gngpﬁ%e%;%%ﬁt .°§$he CPU of

each of thetrd askscil?,143,134.145,18NGhid 1OLE{RLS5 G £l Med e FO0MMand

and executes a process corresponding to the command. Each of the bl ocks
12, 13, 14, ddmmandl difd haseduitedra efoddd anparaimsndmigves eor r espondi ng
to the received conmand. A portion that largely depends on hardware

conpl etes a qrowEsd. | Bache offl dhle bleckef 12I,n16t her ,wasds anas 1shawe i n a
conceptual diagramshown in Fig. 4, the host MPU block 11 side has 10 a
hi gh 3 evel isntdrifee Hiat fapers g dessiwdna aprhiegpdralialg domtaed that is a
general purpose command and that does not depend on hardware. On the other
hand, each ¥caiedh|suand. f3poriiognghat dpgeehysdgpenidsepn DRV t hat

i nterprets hi gh | evel conmand and perfornms a 15 process that nore depends

on har dwar e ToFIRiAaTes § drogesa im tihe tigdettheresfirol s t he

, ' i I mmand t hrough t he
el 1o e b Ao wotddS 38" Shotnil"d €6Rceaptial :

diagram shown in Fig. 4, the host MPU block 11 side has
10 a high level interface HIF for a process with a high
level command that is a general purpose command and
that does not depend on hardware. On the other hand,
each of the blocks 12, 13, 14, and 15 side has a driver
DRV that interprets a high level command and performs a
15 process that more depends on hardware and a low 1evél
‘interface LIF that directly controls the hardware.

The host MPU block 11 side sends a high level
command through the high level interface HIf and
transfers it to each block through the bus 10. The

.Zb driver DRV of each block interprets a high level
commanda. .In that case, portions that depend on
hardware are handled by the driver DRV of each of the
blocks 12, 13, 14, and 15.

On the other hand, as shown in Fig. 5, the

25 host MPU block 11 side may have a driver DRV. However,
in the case shown in Fig. 5, when new hardware is added

or hardware is changed, a new driver DRV should be

13



transfers it to each bl ock through the bus 10. The 2 0 driver DRV of each

.block interprets a high | evel command. In that case, portions tEa&h§$p nd
on hardware are handled by the driver DRV of each of the bljc SivikR jbﬂ4
14, and 15. On the other hand, as shown in Fig. 5 the 25 host MPU bl ock
11 side may have a driver DRV. However, in the case shown in Fig. 5, when
new hardware is added or hardware is changed, a new driver DRV should be
13 14 MAY 2808 Gaddesl |oay the erdsding: idag ved P&V pReudidobied chengldnged.

Hi gh speed streans such as streans of video data and audi o data and data
that is not on real tPAE" SREPE SLERAMS EYFHaAdsShkGaBat afavédepansferred

tothe 5 b 10. bus .t hat .can _transfer different types of data may have
two bands tﬁ%ttaal’aééaaﬁglﬁa’ taaaﬁldgﬁa%?p@@l&tsf'ﬁegﬁltsﬁ h 881 tdB6 data and

audi o dataA??gi% S%% dagoégﬁﬁ%%g§h%édiﬁa%%ta n E%%?F?ig%s%?§5§5§”Ch as

commands. ernati vely, assi gned pr ff a manner

that sstreanbug! 19ldeg dabacagd audl eraflabaran e Asalopefyhighypriority so

that the streans of vi ata and audi o data are ted at high

speed. A cogaradmbRahave kwdNpEhukeE¢nk? bhe BUBakl fb% HOhigyanmple a script
type command that is not on 15- real tine basis unlike a timng control

command. Thepeedt beérdamasadhuak ¢fidaocaamandnihatais aamk ean he
remar kably suppressed. Consequently, the same bus 10 can send both
commands antastlr €ams datavitthad dat aco&ndn real time basis such as
commands. Alternatively, data may be assigned priority
10 in such a manner that streams of wvideo data and audio
data are assigned high priority so that the streams of
video data and audio data are transmitted at high speed.
A command that is transmitted to the bus 10
is for example a script type command that is noﬁ on

- 15 real time basis unlike a timing control command. Thus,
the data amount of a dommand that is sent can be.
remarkably suppressed. Consequently, the same bus 10
can send both commands and streams of video data and
audio data.

20 In such a manner, the digital television
receiver is structured in such a manner that the
individqal blocks 11, 12, 13, 14, 15, and 16 are
connected through the bus 10 and commands, streams, and
data are exchanged through the bus 10. Thus, the

25 ! digital'television recelver can easily handle wvarious
types of television broadcasts. Consequently, the

developing environment of the receiver is remarkably

14



audio data. 20 In such a manner, the digital television receiver is
.Structured in such a manner that the individual blocks 11, 13, ' ,
and 16 are connected through the bus 10 and conmands, streané,héﬁg¥ﬁggng?
are exchanged t hrough the bus 10. Thus, the 25 digital television receiver
can easily handle various types of television broadcasts. Consequently,
the devel oginiig-Bfsda.ronment of the receiver is remarkably 14 14 MAY 2004

i nproved. For exanple, when a ground wave digital broadcast is started, a
tel evision receiver tlFer exempileeswhienshkhogrduba ravky ddenekaped. However,
when 5 the receiver is designed fromthe beginning as the service the
ground wave hdiggidcHs thrigaddagttead st ardled;isitone meeedlveni duaaf fi ci ency of the
recei ver becones | ow. Although the carrier frequency, nodulating system
error corr edEaeg vQss tidmshoudiss ey thestliye gievel@psid.ucHaweyveandwienf ort h of

t he conventional digital satellite broadcasts are different fromthose of
groufd wavdl§ FacELVsTo ddc e angde F roth & %P@S@WJ@H #@Fe theonvent i onal

digital satellite broadcasts are the sane_. as those of the ground wave
digital broZ§EYCE WreRnd, waxe glgﬂélalpPa‘eé'é&ﬁ?& HBiSo&tartegsnd the front
end bl ock t roun wayv.e d broadcasts can be developed. In
that case, itget %ve ffJTcﬁém 3 th\ﬁa&?@ 8|1§E’Fal%elﬁ’r°5'§5ci§’f"s are

started, an AV S'gnalAlthough the carrier frequency, modulating
system, error correcting system, transport stream _
10 structure, and so forth of the conventional digital
satellite broadcasts are different from those of ground
- wave digital broadcasts, when other systems of the
conventidnal_digital.satellite broadcasts are the same
. as those of the ground wave digital broadcasts, only
15 the AV signal processing blockllé and the front enﬁ
| block 13 for the ground wave digital broadcasts can be
ﬁeveloped. In that caée, as the services of the ground
wave digital broadcasts are started, an AV signal
processing block 12A for ground wave digital broadcasts
" 2b and a front end block 13A for grouﬁd wave digifal
broadcasts are developed. When only the AV signal
processing block 12 and the front end block 13 are
substituted with the AV signai processing block 12A and
the front end block 13A, respectively, the television
25 receiver can handle the ground wave digital broadcasts
that will be newly started. Thus, it is not necessary

to develop a receiver for ground wave digital
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prdcessing bl ock 12A for ground wave digital broadcasts 20 and a front end

.block 13A for ground wave digital broadcasts are devel oped. ¥q§ad |y the
AV signal processing block 12 and the front end bl ock 13 are#- zﬁféQGQd

with the AV signal processing block 12A and the front end bl ock 13A,
respectively, the television 25 receiver can handl e the ground wave digital
broadcasts _that will be newWy started. Thus, it is not necessary to
devel op a r BFeRFERsESr fgpButenkegiangngal Beensifmyarbisntandcasts from

t he beginning. Even if particular portions for ground wave digital

br oadcast s BgEthQEUFPEGQrBHPQ FﬁB?edﬁ&ﬂ??&n?reégcﬁétﬁeﬂF? devel oped. In
addi tion, tQ% qRer tion oft he recel yer can bg 5 chigggd bi changi ng t he
appl i cati onTFRSGF S oP "t Re *ROSE PRAGIBPGcLaR) e pREGYs8evRLeBEders for
digital teleyis| -hroadcas h satellites.in _European countries and
receivers f§¥ %Pg?Fépregggié%%%g%gggd8§s%geoFeﬁglﬁﬁfVCTB E?ations can be
easi ky deve 1 {,50 t e : Iy ecel S m t he
begiEning. Fﬁaggegqg?fgPagggggcgggs%bgl%gﬁg&ggigﬁga?g@eﬁgeﬁﬁ%aggéenodem
that is useppfiobigckh@ngi Nng process and that is connected to a nmanagenent
conpany 15 through a tel ephone line. In such a case, a nodem 16A is

di sposed as the buil tEiRef£sér eedbivdhysron dﬁ?ﬁ.ﬁ&l t8esessooy for
recei ving such a broadcast service can be easily nmounted as the built-in

feat ure bl obkod@casts through satellites in European countries and

- receivers for digital television broadcasts of US CATV

10 stations can be easily developed without need to newly
design those receivers from the beginning.

In C5 digital broadcasts, a television
receiver has a modem that is used for a charging
process and that is conneéted to a management compahy

15 through a telephone line. In such a case, a modem 16A
is disposed as the built-in feature 16. Thﬁs; a device.
necessary for receiving such a broadcast service can be
easily mounted as the built-in feature block 16.

In addition, a music data downloading service,

20 a video-on-demand service, and other services are
expected. To receive a new service, hardware may be
added. In that case, the hardware is added as a device
attached to the plug-in interface block 15.

When a block is replaced with another one or

25 when a new device is attached to the plug-in interface

block 15, a driver thereof may be required. In such a

case, the driver may be stored in a memory of the block

16



In addition, a nusic data downl oadi ng service, 20 a video-on-demand
.service, and other services are expected. To receive a new. eﬁghﬁgz
hardware nay be added. In that case, the hardware is added '2&04
attached to the plug-in interface block 15. Wien a block is replaced with
anot her one or 25 when a new device is attached to the plug-in interface
bl ock 15, aoflravireémbéhereof thayabeiceouttadhedntsutheaplagsen the driver may
be stored in a nmenory of the block 16 .14 MAY 20% or a nenory of the device
attached t oifitherphitg- bbhock n1&r f akeerbltdsk HimnchMien itdpldtat ko sthreepl aced or
the device is attached to the plug-in interface block 15, the driver may
be aut onat i devigeihstattadhedfinte hbhesptageint hrteptaadi PLegKi 85 nproved. In
addi tion, as shown in Fig. 6, when a block is replaced or when a device is
attached tothﬁedﬁiﬁgrimaYih@e@ﬁﬁ@@aEl%%leSIHEt§é£9@ce Fertkat may be call ed
and a relevant drive r may, be downl paded therefrom 10 In other words, as
showh in Fig2s®; thejepega é%h¥$eﬁsmh@?ﬁ%Veg bl ock has been repl aced or a
new devi ce has been atta d to the -in |€£erf ce bl ock %5 ﬁat step
S101). Wen a bl ock W3 ?) 1é¥% 1oVt ce™had BerhCtt ached to

the plug-in, |nter%%8§Eé§¥b% k 15 %ggetﬁglggggcﬂgalgg Qﬁetpgugg device is

recognlzed AT &r8a e Service center ed by a

tel ephone (fh+81ecE188bck I8! ! Derseey! ConteP! fby' BeCBbieda aRA!vAre of

a relevant driver may be downloaded therefrom. —
10 In other words, as shown in Fig. 6, it is
determined whether a block has been replaced or a new
.device has been attached to the plug-in interface block
15 (at Step S101). When a biock has been replaced or a
new device has been attached to the plug-in interface
15 block 15, the replaced dévice or the new device is
recognized (at step S102). Thereafter, the service
center is called by a telephone (at step S103). When
the éervice center is called, software of the driver
qqrresponding to the recognized device is transmitted
-:20 through the telephone line. As a result, the software
of the driver is downloaded (at step S104).
Alternatively, software of the driver may be
downloaded with a digital satellite broadcast signal or
a digital ground wave broadcast signal.
25 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
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cofresponding to the recogni zed device is transmtted 2 0 through the

.tel ephone line. As a result, the software of the driver i 0 a&gat
step S104). Alternatively, software of the driver may be Z%&hﬁ@éﬁggﬁ th a
digital satellite broadcast signal or a digital ground wave broadcast
signal. 25 O course, only when each block requires a driver as shown in
Fig. 4, the driver should be installed. Thus, when conmands for |nd|V|duaI

bl ocks 17 BFevAYigiDslaze® erErandgeritotiirfs, negesIATHt L LAY

install a drjver. However, in that case, when software of portlon t hat
depends on h&ihwEeS |§{°8"ﬁ’é(ﬁ§ed 1“1 t'C gse nFHEDs 5OF WG TN OFaP a rel evant
driver. 5 As descrLﬁ% (gove taJ éelq¥|5|o br o dcaggéaar per f or med
t hr ough vari Gus I arink W & & %ﬂ%er ite %round wave, a
CATV net | evis es, nDduIatlng syst ens,
and conprggggﬁaﬁgy é%§5ﬁ¥%d£$gr Jig%ﬁgltal evi si on broadcasts vary

depapdi ng on transmasifukdEgi bcﬁRalmtdl staq_nctésiregﬁ%lgq{ oadcasting

conpani.es, and so forth." In addition, Igital television broadcasts,

various serpiEffcasied a?a.se l@%oﬁn&ﬁd&m&dugmﬁ@cﬂﬂis Vefahsie{sdGgh and
vi deo-on-demand 15 service are expected. Thus, receivers for digital

t el evi si on g @REASESclE g e5 Psrich TN £, e rdaonimnd twaares, 1 & STAFV nedi uns,
areas, services, and so forth should be devel oped.
network, and a television line. Carrier waves,
modulating systems, and compressing systems used for
10 digital television broadcasts vary depending on‘
transmission mediums, countries and areas, broadcasting
,dbmpanies, and so forth. In addition, in digital
ﬁelévision broadcasts, various services such as HDTV
broadcast, data delivery service, and video-~on-demand
15 service are expected. Thus, receivers for digital
television broadcasts corresponding to various
transmission mediums, areas, services, and so forth
should be developed.
As described above, blocks that accomplish
' Zb individual functions of a television receiver are
connected‘to a standardized bus. Streams of video data
and audio data and commands are exchanged through the
standardized bus. In that case, the developing
efficiency of television receivers is improved. In
25 addition, various types of television receivers can
easily handle services that will be newly started.

Fig. 7 shows an example of the real structure
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. As described above, blocks that acconplish 20 individual functions of a

.television receiver are connected to a standardi zed bus. Sﬁrg f
t *ﬁgr

dat a
bus.

r eal
i nter

is connected to the bus 22. An additi onal

i nter
appl i

and audi o data and commands are exchanged through the

v .deo

W Hed

In that case, the developing efficiency of television receivers is
I nproved. In 25 addition, various types of television receive
handl e servw€esudhad vélévihei sewtacsiwet ed InFiFdg.7 Shams iatexepl e of the

structure 18 14 MAY 2004 of such a tel evision receiver.

rs can easily

In Fig. 7, an

nal dumss 222 esctberds f£100m aa Hoss t NERU 221 . AZRBAM R&erdIBAY Menory) 23

logic 24 is connected to the

nal bMemdergb 23 19 conrsehed ko fibRtPen. 22he AROGIH GRS an

cation programfor operating the entire television rece

i ver. An SDRAM

25 is conmkegitd 29 iReCorRRectpl Pa the ol ERIRbsPEs 0f8sSCuR8r e personal
mation and vari ous %i es of 10 setting information. The host CPU 21 is

i nf or

conngct ed t¥¥teng 2 Sane

SUcoessi ve. data and UG Shd U ko] AR

commands tha egé)tfxl% FERE0% PRe E‘?%%%@:&%ioxg bbbpgefl € Pg'ftsﬂihﬂeﬁ time

basis. An AV STgna

interface bfock,iecfd foPlthdtnost cpPu 21.

10

i5

20

25

processing ront end

user's personal information and various types of
setting information. The host CPU 21 is connected

bus 30 through a bus controller 26.

gh a bus controller 26. The bus 30 is used to
o] ically
dtggayer

ock 32, an external
The SDRAM 25 stores

to a

The bus 30 is used to transmit streams of

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

block 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.

A portion domposed of the host MPU 21 may be

disposed on a mother board. Each of the blocks 31, 32,

33, and 34 may be disposed on a daughter board. The

shapes and terminal positions of the mother board and

the daughter board may be pre-designated so that the

19



in feature block 34 are connected to the bus 30'. In 20 addition, the bus
.30 has a plug-in interface 35. An extension plug-in card 36.%¢

attached to the plug- in interface 35. A portion conposed of heAﬁaQZZQgé
21 may be disposed on a nother board. Each of the bl ocks 31, 32, 25 33,
and 34 may be di sposed on a daughter board The shapes and term nal

positions o e not her ht '

22 t hat bth 61"@ frher ch% %tab‘:ﬁter oar g ot 1 he 'bI r[%%g%‘a% g)é:lggl ggﬁéed
may be

SRS °% AAENGE G1F 5 GRI8E S0 Sganghe gt et o she hos

|veI 33, and 34 may be structured as

bl ocks or 1{15;99 L?dzf'rili'tte%nafu%tl L raRshanced ammng2thgshoshaWPu 21,
the bl ocks %? 33, and 34, and the extension plug in card 36 t hr ough

the bus 30 48 rﬁ@ﬁqg@ds@'uém:&y%s wrsdied |@f Bfceddtimaiinalits data may be
directly transfierred anong the blocks 31, 32, 33, and 34 and the 10

ext ensi on plug-in carht3b eindfumgh drivmdatte Mad2 MPthy It.héhBVA (Di r ect
Menory Access) control. Data can be transferred from one block to one

bl ock. At esThadkyedly, 3Int 33 amibt 34 amvidrihel ¢ximnsione pBiodito a
plurality. of blocks. . In other words, data 15 can be broadcast. The
broadcast tcawdfé ribwpugierthe dms c3h e naraushdy she Miport st ream
received fromthe front end block 32 Is transmitted tQq th% AV si gnal
processi ng eewERoBlen P ¢ h@ lberdatdvelyic feife Mo e §3rectly

transferred among-the blocks 31, 32, 33, and 34 and the
10 extension plug-in card 36 not through the host MPU 21
by the DMA (Direct Memory Access) control.

Data can be transferred from one-block to one
block. Alternatively, dafa can be transferred from one
block to a plurality of blocks. In other words, data

15 can be broadcast. The broadcast transferring operation
can:be ueed when a transport stream received from the
front end block 32 is transmitted to the AV signal
processing block 31 and the external interface block 33
at the same time so that while a picture is being

éo reproduced the transport stream can be transmitted to
a device connected to the external interface block 33

The AV signal processing block 31 extracts
video packets and audio packets from the tfansport
stream and decompresses the video packets and audio

25 packets to original video data and audio data. The AV
signal processing block 31 can perform a picture

process for the decoded video data.

20



at the same tine so that while a picture is being 20 reproduig,g&
.transport streamcan be transmtted to a device connected to tth t@@@@l

interface block 33. The AV signal processing block 31 extracts video
packets and audi o packets fromthe transport stream and deconpresses the
vi deo packets and audio 25 packets to original video data and audi o dat a.
The AV signal processpiy At arigndl gatodeydiTdnElquiiet3nr ehaPraoce™s for the
decoded video data. 20 14 MAY 2004 The AV signal processing block 31 has a
CPU 41, a 41 den diotededed@enandaudcanm aedtiaeled@der 43lenal ti pl exer 44, a
graphics processing circuit 45, and a bridge circuit 46. The CPU 41, the
vi deo decodiemuRtipleter adrli ca decapleicst Pro¢rs sion | cipteker4d4, ange
graphics processing circuit 45, and the bridge circuit 46 are connected to
an i n-chi p dlaridge TErerbht4end o PBAlsethe yigdaedacferc &% er wave
signal fromthe received signal, 10 denodul ates the selected carrier wave
si gnal , per?QﬁrﬁPd%RlQﬁ?%ﬁegoﬁ$ec??%dﬁ?WQﬁ%%R@?%ﬁrtﬁ%'dEm%dulated si gnal ,

d out put t t st The f d. b 32. has.a f t d
pack 51" ancPRbrE Erardr TER o Lh ol S8 Wiaed PHEaE s Toca

oscillati ng%éLSa]%r #ﬁﬁec@é‘di’&g eégegﬁgéﬁ%r&%eﬁy anplifying circuit, a
, |

denodul ati ng ciTcui an error correc circult, and so forth that

convert the received g{dnalodinteh@bhiddit el & 4 LN adi gnal .
carrier wave signal from the received signal,
. 10 demodulates the selected carrier wave signal, performs
an error correcting process for the demodulated signal,
and outputs a transport stream. The front end block 32
has a front eﬁd pack 51 and a CPU 52. The front end
5pack 51 has a mixer circuit, a local oscillating
15 -circuit, an intermediate frequency amplifying ¢ircuit,
a demodulating circuit, anlerror correcting circuit,
and so forth that convert the received signal into an
intermediate frequency signal.
The interface block 33 provides an interface
.Zb with an ekternal device cdrresponding to for example
.the IEEE 1394 standard. The external interface block
33 has an interface 61 corresponding to for example the
IEEE 1394 standard and a CPU 62.
The built-in feature block 34 is used to
25 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
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The interface block 33 provides an interface 20 wth an exterqal |
.corresponding to for exanple the |IEEE 1394 standard. The exté?%ahﬂﬁvﬂﬁﬁﬂ4
interface block 33 has an interface 61 corresponding to for exanple the

| EEE 1394 standard and a CPU 62. The built-in feature block 34 is used to
25 provide an addition circuit necessary for receiving a digital

broadcast. In a digital broadcast, recei QF) |s trqpsferred t hrough a
tel ephone [PFEFSH"aS ?%aEQ?QQ-Rﬁﬂé%%%H q%br or Eh i Ny process To do

h d b - f | b [t-
1Eegtur2 lr)rFo gé‘is% sgoﬁﬁrcw%ig ?Ea?étﬁlﬂe ?(5&639 O%éﬁ? “meth o

acco i shes ~an ad tlonal function

(Inthis caps £2.PRAEM180¢ 34 %é?wzlrg@& Py H0ch A | A E6hGEEHBSPr OVI des

an extension I on recelving a new service. ext ensi on pI ug in

card 36 is éﬁtéﬁéfélsﬂaihfuﬂéyﬁoﬁn(mnéﬁ;{éa@55§5 aTrH@d@ﬁﬂ easdoa plug-in
card 36 has an. 10 extension function 81 and a CPU 82. The extension

funcgion 8lcpg ¢enposed of software and hardware that acconplish an
extension function. The structure shown in Fig. 7 conposes a television
recei ver 20 that receTivespIwg-axaiptertacd 53%8imrdwldesS domoadcast. I n that
case, the front end bl ock 32 that perforns the QPSK denodul ating process,
the Viterbiextendiog funceien fod réeceRebug Sal pewnseddeceer r'Bre correcti ng
process is used. The AV signal
extension plug-in card 36 is attached to the plug-in
interface 35. The extension plug-in card 36 has an-
10 extension function 81 and a CPU 82. The extension
function 81 is composed of software and hardware that
accomplish an extension function.
The structure shown in Fig. 7 composes a
television receiver 20 that receives for example a
i5 digital CS breoadcast. In that case, the front end
block 32 that performs the QPSK demodulating process,
the Viterbi decoding process, and the Reed-Solomon code
error correcting process is used. The AV signal
processing block 31 that decompresses video packets of
20 transport streams compressed corresponding to the MPEG
2 system and audic packets compressed corresponding to
the MPEG system is used.
In a digital CS broadcast, for example, a
signal of 12 GHz band is used. A received signal of 12
25 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
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prdcessing bl ock 31 that deconpresses video packets of 20 transport streans

.conpressed corresponding to the MPEG 2 system and audi o pqakkt [?quHP%sed
corresponding to the MPEG systemis used. In a digital CS broadcast, r

exanple, a signal of 12 Giz band is used. A received signal of 12 25 Gz
band transmtted froma satellite is received by a parabol a antenna (not
shown) . The:déeeertved &igpeded sin coiw epdrabod camtsnmmakndfsemoubd 1. Giz by
a low noise 22 |1:14 MAY 2004 converter disposed in the parabola antenna and
sent to thehd réminenshdl bbdci232 Th&ber divondn@ensl ddlocd? Ielsscherts carri er
wave signal of a desired channel fromthe received signal. The front end
bl ock 32 peafeamsiehewsversiorahoaf| atderipedceannehetXpmetR® decodi ng
process, and the Reed-Sol omon code error_correcting process for the
signal so aceeeived oubgrsb. r Jhe Ja@ry g HethS2 Mt WS eam At

that point, the received channel is 10 selected corresponding to a comrand
sent5Pron1tQﬁ§$m@ﬁm°ﬂF%?§ﬁp¥h?B%ﬁﬁsﬁhet%%é&§%§99%e&ﬁggglﬂ&Lpgﬁcggﬁds a

bus 30 The Rhmn AT S e R B v e R et S pre et 808 £0E"f Tont end
oi gnal 1 or . URCTHTATT oo 1 e “FE B SoE FHECTERECI AR SEAEATI & BerTer vave
frequency cgféﬁgﬁgpgiggrégm_the command. In reality, the CPU 52 generates a
| At that point, the received channel is
10 selected corresponding to a command sent from the host
MPU 21 through the bus 30. The host MPU 21 sends a
‘high layer command such as "Receive a frequency of X
channel." through the bus 30. The command is sent from
the bus 30 to the CPU 52 of the front end block 32.
15 The CPU 52 interprets the command and generates a
control signal for designating the received frequency
to a desired carrier wave frequency corresponding to
the dommand. In reality., the CPU 52 generates a
control signal of the PLL that composes the local
'20 oscillator. As a result, the frequency of the received
channel is designated.
The front end block 32 outputs a transport
stream of péckets of video data compressed
corresponding to the MPEG 2 system and packets of audio
25 déta compressed corresponding to the MPEG system. The

transport stream is sent to the AV signal processing

block 31 through the bus 30. Thereafter, the transport
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control signal of the PLL that conposes the local 20 oscillator. As a
.result, the frequency of the received channel is designated. The front end
bl ock 32 outputs a transport stream of packets of video datla
corresponding to the MPEG 2 system and packets of audio 25 data conpressed
corresponding to the MPEG system The transport streamis sent to the AV
signal processing .block, 31 thrpugh the. bus.30. Thereaft he, transport
231 -4 wasgﬁﬁéﬂsffeﬁﬁ?Fs%Egﬂt9?$oﬁ$tﬁ%g%&}s?6%%?s %%%egg?%% g}ock 31 to
the denul tiplexgr 44 e, brj LNzghipsbis. 47. The

; 1&4Ra PR
denultlplexg? ﬁﬁeséﬁgég%géggﬁép %?aﬁggg?éﬁs?ﬁgaéffﬁ % v?deo pacﬁets and

audi o packef§. B; Theu¥i #90 PRGKSIdnAIS SRAler 4 d heopddlac.laapder 42 The

audi o packets are sent to the audi o decoder 43. The video decoder 42

perforns the deecpBPECSSHBIMPIRESSE1aES phbRe Y d@RAdatiai 6 OpRERSES
corresponding to the MPEG 2 system so as to decode the video data. -The

audi§ 10 degpdeviddoppatRets &he denbtnpoeslséngifeocdssofier ke audio data
conpressed corresponding to the MPEG audio system so as to decode the

audi o dat a. Theeauddeopdakatsdecedsenbyto hthei dedidedededen?243s sent to the
graphics processing circuit 45 through the In-chip bus 47. The 15 graphics
processi ng Thecviifled5dpenfiernd2t hberformsr the pdeceBpredslrgcPYPERBSdat a. The

pi cture process perforned bx the graphics processing circuit 45 depends on
a conmand r§g§ivgg video data compressed corresponding to the MPEG

2 system so as to decode the video data. -The audio‘

10 decoder 43 performs the decompressing process for the
audio data compressed corresponding to the MPEG audio
éystem so as to decode the audio data. The video data
decoded by the video decoder 42 is sent to the graphics
processing circuit 45 through the in-chip bus 47. The

15 graphics processing circuit 45 performs the picture
.process for the video data.

The picture process performed by the graphics
processing circuit 45 depends on a command received
from the host MPU 21 through the bus 30. A high layer

26 command for example "Reduce (or enlarge) the screen.”
is sent f?om the host MPU 21 through the bus 30. The
command is sent from the bus 30 to the CPU 41 through
'the-bridge circuit 46. The CPU 41 interprets the
command and generates a control signal for reducing /

25 enlarging the screen in the designated size
dorrespondiﬁg to the command. In_reality, the CPU 41

sends a timing signal for reducing or enlarging the
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fromthe host MPU 21 through the bus 30. A high |ayer 20 conmand for

.exanpl e "Reduce (or enlarge) the screen.” is sent fromthe, host %&%ﬁﬁl
t hrough the bus 30. The comuand is sent fromthe bus 30 toktﬁﬁ&

through the bridge circuit 46. The CPU 41 interprets the command and
generates a control signal for reducing 25 enlarging the screen in the
desi gnat ed skzeencanfdesapasminagdt forhaieesipdcohiroealnyyhatrieatBU 41

sends a timng signal for reducing or enlarging the 24 | k MAY 2004 screen
and a commahd the draphity pootesklinggchacdwar é5 torrbepgndphoc$oprocessi ng
circuit 45 corresponding to the received high | ayer command. Thus, in that
exanpl e, ththendecedval Bighnéavenscamwandary for structuring the

tel evision receiver 20 are connected as_the blocks 31, 32, 33, 34, and 35
to the bus 30. ' CommBRds.ahd thabagsampee. t thpsivdiegdefdtough the bus 30.

When the bus 30 is standardi zed, the develoging efficiency of a tel evision
10 recei ver FPRCEABPRSVBBCCFRAEY HOFeFEVISTHRINE: P@eFelegFﬁéQBonding to a

h f br oad ' t h ' diti f
@ corvice CERCBEVEE. ehafry RBOBPGREA. PoRBecPLOPRS: HAr 23se3% e stroans
c d 15 of jyi d | ' I t f d
Co The. busa S¥nhE tHA°EGPoPMA CHIMAETAR Palilalls 017, 112 hus 50 so

as to extragl ¥Lden: .RagkeligANtnaughe BacKaisemertie HESUSH 1he bus 30 and

standardized, the developing efficiency of a television
10 feceiver is improved. Thus, a television. receiver
corresponding to a change of a broadcasting system, a
change of a service, or an addition of a service can be
--easily developed.
However, in that case, since streams composed
15 of video packets and audio packeté are directly
transferred to the bus 30. Thus, an external device
may be connected to the bus 30 so as to extract video
packets and audio packets sent through the bus 30 and
copy them to the device. When the bus 30 is
.Zb standardized, there is a risk of which a device that, is
connected to the bus 30 and that extracts video packets
and audio packets sent through the bus 30 is easily
accomplished.
To protect contents, as shown in Fig. 8,
('25 encryption encoders / decoders 48, 58, 68, 78, and 88
| are disposed in the blocks 31, 32, 33, 34, and 35, and

the extension plug-in card 36 connected to the bus 30,
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coby themto the device. When the bus 30 Is 20 standardi zed, there is a
.risk of which a device that is connected to the bus 30 and that extracts

vi deo packets and audi o packets sent through the bus 30 i Al
acconplished. To protect contents, as shown in Fig. 8, 25 ilﬁﬁggpng04

encoders / decoders 48, 58, 68, 78, and 88 are disposed in the blocks 31,
32, 33, 34, and 35, and the extension plug-in card 36 connected to the bus
30, 25 14 NﬁﬁsEeﬁﬁlVﬁéﬁectlvely The encryptlon encoders / decoders 48,

58, 68, 78, and 88 epcode stre ns_of vi ets and di packet s
transferred fron1théﬂ%?o%%% %ﬂ 1%, e%ﬁ? %e CedeEs t gﬂ t% *bus 30.

Since streagg ofpy ngegésﬁtétéggmsugfo ﬁ&&é%@ @QS&ﬁarﬁdthrough the
us 30 are "ehcrypted rn such a nman can be protected In
t hat exanplﬁacﬁ@tgr9#§§§f89fé§nffoﬁh@ﬁe bﬂ&hﬁéoyion ﬁhe3?u

encryption ‘encoders ecoders 48, 58, 68, 78, and 88 are dﬁsposed in the

bl ocks 31, 382thBdugBnhd4pudnglo i N iRt anY W Vid® baskets
respectively. However, since the blocks 31, 32, 33, .and 34 are housed in

the set of ahe aeafovgackéhg fréﬂsﬁérﬁédvﬁﬁéumnﬁmtﬁuﬁf:ﬁMMEd out from
the blocks 31, 32, 33, and 34 Is relatively low. On the other hand, the
bus 30 ext esmisrfpbedtihe pholy-a mamber f atlee 3Gonvente camtise de. When a devi ce
t hat copies data Is connected
protected.
In that example, to protect contents that —
10 flow on the bus 30, the encryption encoders / decoders
48, 58, 68, 78, and 88 are disposed in the blocks 31,
32, 33, and.34; and the extension plug-in card 36,
respectively. However, since the blocks 31, 32, 33,
.and 34 are housed in the set of the receiver, the risk
15 of which contents are leaked out from the blocks 31, 32,
33, énd 34 is_relativeiy low. On the other hand, the
bus 30 extends from the plug-in interface 35 to the
outside. When a device that copies data is connected
to the plug-in interface 35 and contents are_extracted
20 from the bus 30, the risk of which the contents are
.leaked ouf becomes the highest.
To prevent that, as shown in fig. 9, an
encoding encoder / decoder 89 may be disposed in the
plug-in interface 35 so that data of contents that flow
25 ' on the bus 30 is not leaked out from the plug-in

interface 35.

In the television receiver 20 according to
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to the plug-in interface 35 and contents are extracted 20 fron1the2% 30,
.the risk of which the contents are |eaked out becones the ﬁﬂgddﬁﬂt ﬁi
prevent that, as shown in Pig. 9, an encoding encoder / decoder 89 may be
di sposed in the plug-in Interface 35 so that data of contents that flow 25
on the bus 30 is not | eaked out fromthe plug-in interface 35. In the

tel evision reeeipiisedt aGhRIMtiith | Qiddh Jh M RA04 S 1l tcdFyention,

when the extension plug-in card 36 is attached to the external extension
bridge 35, @6 riewdttnritiaan wartie addaths0 d:hainddvh neerigerasam handl e a
new service. 5 In other words, as shown in Fig. 10, in the television
recei ver 20 rstw fotnarisibrascate 3y idiktbdlzov eshegt ey deextdiacdy ngprportion 91 i s
di sposed on the front of the television receiver 20. The extension plug-in
card 36 ishanddehed nay tdewiared att achi ng portion 91. Wien 10 the
extension plug-in card 36 is attached. to the card attaching portion 91,

t he &tension plug-inlBardhes wWerdsendscFd@Wo ith& itsiis 190 timr ddigh t he
plug-in interface 35. Wen the extensionuPIu -in card 36 is 15 connected to
the bus 30 tHFI&YGFHMe HRSRIVST iaf SRS rﬁf%f%nw%&%mi ng to a

New service L3y %ecta%)flti%%d%%rt&%nalgllovz\{st réli(an'.sfpuonscet %rh Oigchet qferoer{% %nfSI on plug-

the television receiver 20. The extension plug-in card
— 36 is attached to the card attaching portion 91. ﬁhen
10 ' the extension plug-in card 36 is attached to the card
attaching portion 91, the extension plug-in card 36 is
connected to the bus 30 through the plug-in interface
35. ' |
When the extension plug-in card 36 is
15 connected to the bus 30 through the plug-in interface
35, a function corresponding to a new service can be
extended.
To allow the function of the extension plug-
in card 36 that is attached to work, controlling
-20 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
td the television receiver. However, in that case, the
user should spend time for the installing operation.
25 Thus, to prevent that, as shown in Fig. 11, a
script is stored in the memory of the extension plug-in

card 36. When the extension plug-in card 36 is
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in card 36 that is attached to wor k, controlling 20 software may be

-required. The controlling software. may be provided as a rﬁC?rﬁM‘fﬂ! ”PE}

such as a magnetic disk or an optical disc. The user may i

sof t war e
as showni

att ached,

to the television receiver. However, in that case, the

shoul d spend tine for the installi ng operation 25 Thus, to prevent that,
S | £ q{ a € ensi on

olug-in ca dﬁ%%né% the SEEAt | £ St dd et T Ye Jlk?

t e SCo4 PiMp 2P| 0aded to the mai n menory of

en the e en5|o ug-1n car 36 s 27 MAY

ot her words as shown in a conceptual diagramshown in Fig. 11, t
ext ensi on pl ug-in cargh Fhedr Rasd CUFRIMbWECHPla @aceparmmmand i nterface

CIlF, and a driver DRV. Wen a new extensi-on plug-in card 36 is attached,

user

200R

t he host MPU 21.

he

t he host MUizdrdm csigawr etn tihieg . t1le, ebtienstioans phugplug-can 863 B been
attached. Thereafter, the command script CVD for causing the extension

plugsin 10 has ca éortmampercrint CNIpl onderimand M testa@P IR, gide.  \Wen
t he conmmand script CMD is uploaded to the host MPU 21 side,
21 side carf gimerer DRV comeid a Mew @%@W@%@J@Eﬁéﬁslwdpﬁﬁghsn card 36
that has been attached to operate. 15 \Wen, the exten5| ogeéE)I ug-in card 36

i s operat edttached; ph %rﬂﬁsﬁé MG bITeFRETHARS N

o LS IR Satd 3¢ Had e afedGlSd O ol IS8T 4o P ouh he

10

15

20

25

command script CMD for causing the extension plug-in
card 36 to operate is uploadéd to the host CPU 21 side.
When the command script CMD is uploaded to the host MPU
21 side, the hqst MPU 21 side can generate a commaﬁd
for causing the extension plug-in card 36 that has been
attached to operate.

When'the-extension plug-in card 36 is
éperated, a script engine SENG of the host MPU 21 side
generates a command. The command is sent to the
extension plug-in card 36 through the bus 30. The
command interface CIF of the extension plug-in card 36
interprets the command. The driver DRV controls
hardware Eorresponding to the received command.

When the extension plug-in card 36 is a

device that records and reproduces a program, as shown

in Fig. 12, a script is described as hypertext that

embeds CMD 11, CMD 12, CMD 13, CMD 14, and CMD 15 for
rewind, stop. play, fast forward, and record commands

corresponding to a rewind key‘ZOZA, a stop key 202B, a

28
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command interface CIF of the extension plug-in card 36 20 interprets the
.conmand. The driver DRV controls hardware correspondi ng Ho tﬂf y | ved
command. \Wen the extension plug-in card 36 is a device th%t ¥¥é and
reproduces a program as shown in Fig. 12, a script is described as
hypertext that 25 enmbeds CVD 11, CMD 12, CVD 13, CMD 14, and CMD 15 for

rewi nd, staplaplksy 202€¢. farfinsd, feardareéceey 20aPanasd @oree’pdnding to a
rew nd key 202A, a stop key 202B, a 28 14 MAY 20K play key 202C, a fast
forward keyke028)2Gndraspeebiielkey WEIC SUs fedqiidlly 19WERSuch a script
Is read, a screen as shown in Fig. 12 is_displa b browser. Wen the
keys 202A t3FERPE &F SROYRKER, F1¥e thbbdddH® P %%&a gaa EO¥RGHEr at ed.

Co di h , ' f .thg deyi ' | I ed.
Fio. ei?&ﬁ%f’téﬁ%ﬁﬂ?@?ﬁ et L RRERE okt afyd cuiBebsanon (05

t ' - 36 d h VP
2110 dot or MR RERE s fEEGn ) i BdsRiltithd To (o cinadd, Thoa (ot

step S2). 1%%%‘%§éfé}i6ﬂebﬁoﬁﬂeN%%bgée fdet g5 pSpL¥get her or not the

attached Card ist ext ensi on ug-1n card 36 (at step S3). Wen the

deternmined result of gfie ho$tad®PU2d, rEOrL88 N Tow hatiadts tdrowthgched card
is not the extension plug-in card 36, the host MPU 21 outputs an alarm (at

step S4). \edhthepBetessi namh mEsl t110f wien hast JWtiendli onr qyineseint s t hat
the attached card is the extension _
card 36 is attached (at step S1), the host MPU 21
1o determines that the extension plug-in card 36 has been
attached (at step S2). Thereafter, the host MPU 21
determines whether or not the attached card is the
extension plug—in card 36 (at step S3). When the
determined result of the host MPU 21 represents that
i5 the-attached card is not the extension plug-in card 36,
the host MPU 21 outputs an ala;m (at step S4).

"When the determined result of the host MPU 21
représents that the attached card is the extension
plug-in card 36, the gommand script CMD stored in the

20 extension plug-in card 36 is uploaded (at step S5).
When the command script CMD stored in the extension
plug-in card 36 is uploaded, the host MPU 21 recognizes
a command for the attached extension plug-in card 36
and performs a process for the attached extension plug-

25 in card 36.

In Fig. 14, after the command script has been

uploaded, when the user performs an operation for the
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pltjg-in card 36, the command script CVD stored in the 20 epsign g-in
.card 36 is uploaded (at step S5). Wen the comand scrip?rzmgm§?02@Q¥

I n
the extension plug-in card 36 is upl-oaded, the host MPU 21 recognizes a
command for the attached extension plug-in card 36 and perforns a process
for the attached extension plug- 25 in card 36. In Fig. 14, after the

command scrj S N , é”?ﬁtt r{ \per ation for
the 29 1 4?\7&%6%0%*3%&1?%% p ug?’-! n _car%%?é%?alt) 'St%r%g g!}:lx)%!btf[)%:sr script is
checked (atclfé&PedS:L(Zat Jhgs eafder . Thbrbardeter gicngd awkeihghear not the

checked result 1s correct (at step S13). Wen the checked result is not

correct, angd@ide o ShPUtiHE diicidErresidlt (e dhestchenkettaesult is
correct, the script engine SENG interprets the script (at step S15) and

i ssues a cam@nd (mlenstie Sherkelheesaitensi antprogrentdewncalismoper at ed
corresponding to the command (at step S17). 10 In the above exanple, the
case t hat aisevatmxt efest antgy 84 N c#hén36hees checkededewad tddscri bed. \Wen
a new block is added to the bus 30, a command script for the new bl ock can
be upl oadedrdorradie, sthe semiplerendisig FRNfe IqierPrsdmpite SHELRF esent
invention is applied to a digital broadcast_ receiving device_.  However,
the present(ataFep chl Thrialt Hsieapp eyl GhateR itk sdlf as a

digital VIR . . . .
extension plug-in device is operated corresponding to

the command (at step S17).
10 " In the above example, the case that a new
extension plug-in card 36 is attached was described.
When a new block is added to the bus 30, a command
script for the new block can be uploaded in the same
manner. | |
15 In the above example, the present invention
-.is applied to a digital broadcast receiving devicg.
However, the present invention can be also applied to
other devices such as a digital VTR.
According to the present invention, elements
20 necessary for a digital television receiver are
structuréd as blocks and connected through a general
purpose bus. Thus, by substituting only blocks,
various types of digital television broadcasts that
differ in carrier waves, modulating systems, and
25 compressing systems can be handled. When an encryption
encoder /decode is disposed in each block, contents

transferred through the bus can be protected. When an
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According to the present invention, elenments 20 necessary for a digital
.television receiver are structured as bl ocks and connectea?%h

general purpose bus. Thus, by substituting only bl ocks

digital television broadcasts that differ in carrier waves, nDduIatlng
systens, and 25 conpressing systens can be handl ed. Wien an encryption
encoder /deendeyptidihsensedern/edebolé ockrcudht at dispoandf énran t hrough
the bus can be protected. Wen an 30 14 MAY 200+ encryption encoder /
decode circimterfadéesposedich am exheesianeplogwhnctaad &stension plug-in
card is attached, contents that are output fromthe interface can be

pr ot ect ed. %ttﬂﬁhsﬁrl99“%@%?$c5%@t|@93ABUH@§Erf§@@ shevéntegEageesent
invention is suitable for a television receiver that especially receives
a digital b?%%d%%s?roFﬁCE%@rtlon the present invention is suitable for

prot cting 0., nsmtted by a digital broadcast. 31 14
004 ﬂ?%&?g iﬁ$&2+%h§¥ processing apparatus conprising: a
pIurM|ty of dlgltal oces bl rlthnetlc
. . %ﬁo sc:.p e(? J'tge 'l%: ézagsel%fo} r%€

operation processing unc I ONS" necessary S g adigita

signal; a bE&iEQHﬂéckaga5€%£E$E§£oﬁffé@§f$é£ Pﬂ§£3E588c1a11y

receives a digital broadcast. In addition, the present

of

invention is suitable for protecting data of contents

10 transmitted by a digital broadcast.
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processing block and said plurality of digital signal processing bl ocks;
and encrypting means for encrypting data of a stream transferred throu
sai d bus, wherein said bus is a general -purpose bus, and eadhlbphk¥ 2002
connected to said bus can be replaced or new bl ocks can be added, and
wherein software of a driver necessary for adding a new block or replacing
said block is downl oaded froma digital signal. 2. The digital signa
processin ﬁgparatus as set forth in claiml, wherein said plurality of

di gi tal processi ng bl ocks include encrypting / decrypting neans for

t / [ t dat f the st t f. dth h d
bus. 5. Uhe d) GREATRL; Gl pFBEERET Y AVBAFAL S OB BBt in  olaim 1

wh th t di 32
19 MAY 2004 %a@h@a&%ﬁft K e SR e

clai m 3,5 Mhgneidy d %é@ﬁﬁ%ﬁ@&c@% inPhitde %éd'ﬁn%tl%n@aﬁecgggﬁry

conpressed. 5. A digital signal processing apparatus, conprising. "a

pl ural i tapyofordc@isisahgskynalipar0Ccesghay; bl ocks and a host arithnetic
operation processing block as functions necessary for processing a digital

signal; a busduw ccomeettinggsaaddhbest aai theet¢ coppestatdron processi ng
bl ock and said plurality of digital
processing block and said plurality of digital signal
processing blocks; and
encrypting means for encrypting data of a stream
transferred through said bus,
wherein said bus is a general-purpose bus, and each block
connected to said bus can be replaced or new blocks can be
added, and
wherein software of a driver necessary for adding a new

block or replacing said block is downloaded from a digital

signal.

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

wherein saild plurality of digital signal processing blocks
include encrypting / decrypting means for encrypting /

decrypting the data of the stream transferred through said bus.
3. The digital signal processing apparatus as set forth in

claim 1, wherein the data of the stream contains video data

and / or audio data.
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signal processing blocks; an interface for an extension function providing
medi um connected to said bus; and encrypting neans for encgy,pt.i the data
of the stream that is output through said interface of thi lb)Mgg(siZﬁﬂ!r
function providing nmedium when the data of the streamis transferred to

t he extension function providing nmediumthrough said bus, wherein said bus
is a general -purpose bus, and each bl ock connected to said bus can be

repl aced or new bl ocks_can be_ added, and wherein software of a driver
necessarly forlP&ddilfd ta1nehInBE oBKOGESFERY RPRRF &Y a5 &8¢ iferFSwioaded

froma digital, signal. The digiital signal processi ppar atus as set
forch i %imain EhdRRdPeFhe s BEaer fatt AT o The T eara Cotohan on

provi di i i es encrypting / decrypting neans for 33 14 MAY 2004
encrypt?%ﬁﬂfq%%@%épﬁ+%g'data of a streamthat is output through said

interface of the extension function providing nedium 7. The digital
signal processing apparatus as set forth in claim5, wherein the data of

t he Stfgﬁﬁ]C@nwmdgtaﬂﬂgkghékﬂﬁt@ﬁg%éiﬁ? aheh Pagds 2. c8mpdheighi gital signa
processi ng apparatus as set forth in claim?7, wherein the video data and /
or the audi o daflauds theeyT dCeidssadnal. phcdicgistialg si gnal processing
nmet hod, conprising the steps of:
blecks and a host arithmetic operation processing block
as functions necessary for processing a digital signal:;
a bus for connecting said host arithmetic
operation processing block and said plurality of digital
signal processing blocks;
an interface for an extension function providing
medium connected to said bus; and
encrypting means for encrypting the data of the stream
that is output through said interface of the extension function
providing medium when the data of the stream is transferred to
the extension function providing medium through said bus,
wherein said bus is a general-purpose bus, and each block
connected to said bus can be replaced or new blocks can be
added, and
wherein scoftware of a driver necessary for adding a new

block or replacing said block is downloaded from a digital

signal.

6. The digital signal processing apparatus as set forth in
claim 5, wherein saild interface of the extension function

providing medium includes encrypting / decrypting means for
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structuring functions necessary for processing a digital signal as a
plurality of digital signal processing bl ocks and a host ithmetic
operation processing bl ock; connecting the host arithnetic%ébehﬁqzqul
processing block and the plurality of digital signal processing bl %
through a bus; and encrypting data of a streamtransferred through the
bus, wherein said bus is a general -purpose bus, and each block connected

to said bus can bee}e | aced or new bl ocks can be added, and wherein
sof t war €T P er ¥REHI fértadet iy Sty Brakkisr o¥EBrAci ng sai d

bl ock is _downloaded, froma_.digital ,signal. 34 1 Y. 2004 10, . The digital
o gnal | FEORHET rep tb P Ree s OF ot bR PRECPSTRR BUnGhErRi RETRA T Gr al (ty of
digitallggé% processi ng blocks include a step for encrypting /
decrypting € data of the stream transferred through the bus. 11. The

digital signal processing nethod as set forth in claim 9, wherein the data
of the stream contains video data and / or audio data. 12. The digital

signal processidgiwtihod 959581 HPsE8stn§! abpurituswhgrein the video data
and / or the audio data has been conpressed. 13. A digital signal

processigig Fekhndin coOrgim S, nghthein stlepsdadfa oft tHet st tdrgn fosnekiaps
necessary for processing a digital signal as a plurality of digital signal
processivigicol deks amd A orhesidiar datmeti ¢ operati on processing bl ock;

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

compressed.

9. 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:

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

encrypting data of a stream transferred through the bus,
wherein said bus is a general-purpose bus, and each block
connected to said bus can be replaced or new blocks can be
added, and wherein software of a driver necessary for adding a
new block or replacing said block is downloaded from a digital

signal.

34



connecting the host arithnetic operation processing block and the
plurality of digital signal processing blocks through a bys; providing an
interface for an extension function providing nediun1conngCQdWAﬁbzﬂ@4 bus;
and encrypting the data of the streamthat is output through the interface
of the extension function providing nmediumwhen the data of the streamis
transferred to the extension function providing nmediumthrough the bus,
wherein _said bus ii.s,a general-purpose, bus, and each 35 14 MAY 2004, bl ock
connect 'tngﬁiGlﬁﬁgaga§FQﬂ?1r@EPS@EBlEﬁ TP Geksetabobe? RidePi%ind

wh [ f dri . f ddi bl ock | aci

Sar 0 bl Gk e RGN BRI bihin O e PAF TSP AT L BEROSRen BLOSKosi ghal
is hqd f ' | ai [ L pt th

Gt onsi i IREL RoRCaR our i s TReard | ReF iRt aFien el SRR Bt 1 °

decryptingndatarf ehrsildreankthas, i s output through the interface of the
extension function providing nmedium 15. The digital signal processing

nethod as set forth in claim 13, wherein the data of the stream contains
video data and / or audio data. 16. The digital signal processing nethod
as set fldr.t h The diajimallsignedr @inoddss iigdee tihalda aand et dortheiaudlaindat a
has been conpressed. 36 Abstract

9, wherein the data of the stream contains video data and /

or audio data.

12, The digital signal processing method as set forth in claim
11, wherein the video data and / or the audio data has been

compressed.

13. 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;

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

providing an interface for an extension function providing
medium connected to the bus; and encrypting the data of the
stream that is output through the interface of the extension
function providing medium when the data of the stream is
transferred to the extension function providing medium through

the bus, wherein said bus is a general-purpose bus, and each
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El ements necessary for a digital television receiver are structured as a
plurality of digital signal processing blocks and a host arithnetic

operation processing bl ock. The bl ocks are connected thr h&@@gﬁ@ﬁy
pur pose bus. Commands for controlling operations of the bloc ata of

a streamare transferred through the bus. Wien an encryption encoder
/ decode is disposed in each bl ock, contents transferred through the bus can

be protected. Wen an encrypti.o encoder / decode. circuit sposed in an
Pt o ot T o RO ABT DB Gt iPE aF S LS S (e Y RIRIESTE 8t o o

out put fﬂﬂﬁk}h cpt%%&%g% %%@twarBrO%ECtgrlver necessary for adding a

new block or replacing said block is downloaded from a digital

signal.

14.- The digital signal processing method as set forth in claim
13, wherein the interface of the extension function providing
medium includes a step for encrypting / decrypting data of a
stream that is output through the interface of the extension

function providing medium.

15. The digital signal processing method as set forth in claim
13, wherein the data of the stream contains video data and / or

audio data.
16. The digital signal processing method as set forth in claim

15, wherein the video data and / or the audio data has been

compressed.
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