| 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
tel evi si on BYoatcdbiab T QREoSEr ViTet iRy devire 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-



-

1 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 In Fig. 1, a received signal is supplied from
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



deéoder 104. The audi o packets are supplied to an audi o decoder 105. The

<vi deo decoder 104 perforns a 2 14 MAY 2004 deconpressing pﬂbﬁéﬁ@g@mzﬂaﬁe
vi deo packets corresponding to for exanple the MPEG 2 (Mving Pi'tt

Experts Group) systemso as to decode the video packets to video data. In
addition, the audio decoder 105 5 perforns a deconpressing process for the

audi o packetdcouprasfondipi®desd FRMUHe susteRMp@s 4 0 decode the audio
packets to audi o data. The video data decoded by the video decoder 104 is

suppl i ed t o carmgresginckiny doe OMexenpds ttHEOMPEGLR KMo vgmap Hics yfe0Ccessi ng
circuit 106 perfornms a picture 15 process. An output of the graphics
processi ng &Xpsritts Grsip)s sowbem sfor e die slstgudte thhenivisleol @Ack&tsout put

of the audio decoder 105 is output froman output term nal 108. The tuner
circuit 102rtc yddpomdlatiap| ekBradgditionhethpdavddecBaepder0405t he audi o

decoder 105, and the %{aphics processing circuit 106 are controlled by an
MPU BM cro PREEQIEST audiecrmpressAng Preressifofddher gndioheagigteil. The

e ook ST W EAEG S0A08 e deRdogaanr, 100, the
to the busaﬁﬁgb B&d%%%%t% nau%igo%%E5%12 anq for exanple an
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



| EEE (Institute of Electrical and El ectronics 25 Engineers) 1394 interface
.113 are connected to the bus 110. The nobdem 112 is used togperforma
charging process. The | EEE 1394 interface 113 exchanges a % 1ﬁ4ANh Ug
streamw th an external device. As was descri bed above, in a conventional
receiver for a digital television broadcast, the entire receiver is

controlled gggggngytthg ngggﬁ irﬁ%bicé controls each portion of hardware

usi ng coman hereof "1'n"consi era ion of precise tinmng levels thereof.

However, in that methgd QésmﬁégériﬂédNﬁﬁbv&e“iﬁaél¥oﬁ9@ﬁ£96ﬁaihe entire
device in consideration 10 of each portion of the hardware, since the

desi gn workyregheukd Berparfogiedif ee18echigavVbeBadthsthettesegtiob the
device is changed, software should be largely rewitten and hardware

shoul d be | gegeliveehasgedntTbusea bireadeMeliopiTige afift ccemtyabiysuch a
method is low In 15 addition, since parts cannot be used in common or
strust ured esntpdlkesachhportdbnodbft herdeareecusingr commantls additi on, the
size of the device may becone |arge. Moreover, digital television

br oadcast s phevied€ iar consideypéionf ofepveedse TAWMING devhédsnet hod of which
the 20 MPU centrally manages the entire device, it is difficult to dea
with new sethe&e®f.Thus, to solve such a problem functions

However, in that method of 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.



necessary for a television receiver may be structured as blocks and

connected through a common bus. Wth 25 such a bus, the de n i §hBANCY
of the television receiver is inproved and the design the?Lgf @y 2@62

easily changed. 4 14 MAY 2004 However, when the bus is standardi zed, data
transferred througﬂrbﬁeharbumemaﬂh@eo@c@ss:sﬁihdbydizreel uS£ta thassfedata

transferred through the bus na led and C ri

contents hREPUIROED %g’uﬁr%g?e%ye?ﬁ%‘? g’ff?:%e Yo tgg‘%la tﬁgn%$e§§§ t

I nvent i onthiSoukga trpsr @Msdﬁaﬁ bdi gopiadd ahgnale pdsmﬁsst R appawvatescsandy a nmet hod
that all ow gpnte %ansferred t hrough a bus to be protected in the case
that necd¥siFyPY EF? ns are structured as bl ocks and connected through a
standar di zed bus. Ditstdedsti e aof oltjeetl of emei presane aspatiowfist he present

nvent d tal gmg@ glgrﬁ{
:ol \tjral : ?ijproé'lagefaa Qaﬁ' i r&’cgggfsnlglgogﬁi srt]gﬁ a e &%‘ rit rr{efllhg‘g :
oper at i omqaﬁeoéssurragtsbémeld abrCBLLqimtal ons teebe ssatypctet mptme@%n@@ digital
. ¥ ¢ . :
signa e{"é%séfﬂr&ﬁ%@%ﬁéf 1. g@ﬁ*&eﬁge@r St BIBUC 0B Ak RHQGESP 1N

bl ock an st gnal processing
encrypt|m@améangibdrbancryptlng data of a stream transferred through the
bus, wherein said bus is a general -purpose bus, and each bl ock connected

to said bus can be replaced or new
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



bl ocks can be added, and wherein software of a driver necgssary for —adding
a new bl ock or replacing said block is downl oaded from a‘1e ¥I Zﬁﬂgnal
Anot her aspect of the present invention provides a digital signal

processi ng apparatus, conprising: a plurality of digital signal processing
bl ocks anskevidiagt médivdrBbh Ctippeladti 68 OR8N DIteaksasrfamnebi ons

necessary, for rocess digital nal.. a _bus for. connecting the host
o+t it 0 SRR o BEESeR e GRT WG B Hl S BFS i GrER™ ai gnal
processi ngnildl boksis an genkeslgoepber laums exneansadn Hloeet c@meaartedi te ng medi um

connected_ t.0, the bus; and encr ptin for ting the data of the
stream tshaJtCi Lgsoﬁ? lﬁe trﬁPo?J &’ i nlgn'?[glr Z(cse 3 eki eégx egamdgnh?u%%rfion 51

MAY 2004 srivwiade ngt medirunemhmetsfsergaf@r efddiihe a;trreerahiqxsk toramspeaciad t 0

t he exten53| %bﬁgn}gtisoréogr |Cqurn§d| u Jlgtlty ough the bus, wherein said bus
s a generaﬁ pur pose bus, each connected to said bus can be

repl aced or new bl &¢ksl caxm‘di)l@radﬁkeett arfdtkimem:@lsnnt sigfvenaien afroyides ver
necessar, L0g: 20(1919.3) 1MIacko She fith), ACHAGLs 33k 0l Aol Sofown] oaded

froma di git ano? her aspect pr esent i nvention
provides a digi talstsqugrtiarllm ooessiings mdmdgrzom beicpgsting st eps of :

struct uridqigtyncling 9eCessRiu1ioy d¥ AGE88ING Bnadi gidalksshgnalods 2
plurality gjfl gl gl tgqFl si gnal” processi ng g?oc‘is ang a host arithnetic
operat|(”ﬁqgfgcbggtrgfugm@@klc 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.
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



connecting the host arithnetic operation processing block and. the
plurality of digital signal processing blocks through a buf;’} MAY 2[]01,
encrypting data of a streamtransferred through the bus, wherein said bus
is a general - purpose bus, and each bl ock connected to said bus can be

repl aced sigmedw bl ocks can be added, and wherein software of a driver
necessary for addi & new b(legézsk qr rfgglazlacc'%.réq ?ajcd1 bl.ock i s dawnl oaded
froma digital signal. Stil e arother aspec 1952t hes pervelsséﬂ(%f1 TRvention

provi des axre ditgitabres] gerablerior esdi ngnmettiedd theonpr kspagetdke Birgpseof :
structuri f i 0o o] rqcessing.a. digital si l. a

pl urali tyﬂlgsf' g?‘%lgf a%}?s%]lgoﬁa s%&é?ésé?%éqb O&%ﬁé v%‘ﬁlcf;l% tﬁgg?gac%n?jﬁﬁéﬁ?%

oper at i ortglreodesen Ngrdslidoekt s comtectifigrt e drogtiear wéhamt imodopetatd on
processi ngl B acKa A 4 oBLIAE! ok L BhOIdA.3LO08] dilefCags! no bl ocks
through a bus; providing an ihterface for an extension function providing
medi um c RIFEYPEHOR cendsleuddecertk difclyppdry tineedalr lofcky heostterdam t hat i s
output = tIN0HGR,L0G HURIAACRe0bud N eCAeh OO UNCHHAN_ B Ol (RO, godi um
when the data of the streamis transferred to the extension function

provi di nERedrEn t feendigh ciheubusis whepesed sai @nbisterfagegeneriichparpose
bus, and &&c‘easighgmgcq&megx_«@dig Qt28bHeBUSHARNPE £10R 3G p HEWrBLOCKS
can be added, and wherein software of a driver necessary for adding a new
bl ock or TEpHAEPREE<RIADPBIRIEEERNl oaded froma digital 6 | MAY 2004

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



signal .- El ements necessary for a digital television receiver are
.Sstructured as bl ocks and connected through a general pur@q@ bus. Thus, by
substituting only blocks, various types of digital televi ﬁdﬁﬁbggﬁqéasts
that differ in carrier waves, nodulating systens, and conpressing systens
can be handl ed. When an encryption encoder /decode is disposed in each

bl ock, contents %tansferred t hrqugh_the bus can_be protected. Wen an
SERETaLIONS 48E o GOEPRL, FR sadF§58§8ddFﬁp§ﬁYFngégfaéelﬁo whi ch

encryption “€nco

an extensignSghggak@cca%gggapﬁgkggggg%F%??gﬁn%?ch&ﬁgnargeg%tEut from the

i nterface can be protect _ rawi ngs !g.rﬁmis a bl ock
di agram shoy agsaNpe¥aRRLeof Fdg. CENYENG! geglﬁmaﬁﬁg! &&agrgfg.%sg for a
ig. 2 is a block m

digital television broadcast; i agr or explaining the

basi c struck#pga®hinhhg BoAMERH sBHENEELER: theJnodtl Pracasherat FEgdi agram
for explaining 7 14 MAY 2004' generations of commands and a screéen display;

Fig.54 is & sehamgllbw dhagtafvioexpxaiaifgngha eqapBBOHaseAt atie8r a host
processor; Fig. 5 is a schematic diagramfor explaining a conmand sent from
t he host prisespetalked: F5g6 Fsid &l bhwckadiafypamexshbaingngnt he case t hat
adriver is installed; Fig. 7 is a block diagramshow ng an exanple of a

t el evi si on e®xgabder ofcaotrdiiayisdonhrecpivernaceavdingohp Ehg. 8 is a bl ock

di agram showi ng an _exanple of an enc[ypting process performed in the 10
tel evi si on PEREPREr 1B¥EBFUPRY FdIthE pFe3ehiorkvdhapsam showing an

example of an encrypting process performed in the

10 television receiver according to the present invéntion;
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 perspéctive 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.



Fig. 9 is a block diagram show ng anot her exanple of the encrypting

.process perfornmed in the television receiver according to tﬁ% p n '
invention; Fig. 10 is a perspective view for explaining the t§|§@$§igﬂg§5

recei ver 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
tel evi si on pEgeeMy@Es ag60! hPgyifgt bet pteseDAvenyeshi on; Fig. 12 is a
schematic di agram for expl ai ni ng generations of 20 conmands and a displ ay
screen in the case thadxia, neitth deeference atd atthedacéogpaidBing a fl ow chart
for explaining the case that the extension plug-in card is attached to
the tel evi sinawiegei van embodilmepgttofthke present invention; wiahd Fig. 14 is
a flow chart for 25 explaining the case that the extension plug-in card is

attached tobehdeserdbedi ohgeweding twddraliepadinent of vt i nvention. 8
14 MAY 200V Best Modes for Carrying. out the Invention Next, with reference
to the accorBapsRhginvedhinhs, 2afighbadi hehevoFiPReTBrPeL.RE LRvention will
be described., According to the enbodi ne f the 5 present inveption, a
digital t ol BUFAPEREPRCER BPcoa BERRRT uF BATi RLSHERTA RARMEP=FKat OBl onent s
st {Bhe G EAT. Bl e e LBORLRRE HEL BUESthshusgd oo blocke
blocks and connected 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



10 television receiver are structured as bl ocks and connect d t hrough a

-bus, various types of digital television broadcasts that vany; MA\C? r
waves, nodul ating systens, and conpressing systens can be han 4“%@

the devel oping efficiency of digital 15 television receivers is inproved.
In addition, when a neM/service is started, by adding hardware for the

servi ce, the devj ce can easi | h le th Fi g. h t he basi
s':]r ucture oftnayt g‘i”f‘%ﬁ:esﬁlé}% %d]r%ceef \(}e‘?serlr)#“‘gﬂ?ﬂ ct?#cgcf%ﬁe:ﬁ‘t gvﬁecegsaffll 1(‘:or
the 20 receiyer_are ct d ks, b I
Fig. 2, a drijf¥ard ‘f%l%ic’ék ol reecgt’Sl OJ?Ln isls@pe fcé)émeb%d‘gfn SUC ner

VI SI on ructure a manner

t hat bIock
t el evi si on%f#regge?vée%a Jrger ebjijﬁ)&,hknglggtj é‘pﬁ@ a %é&q%&rﬁoc S 11 12, 13,

14, 15, and; g6 necessary for the digital tel eV| sion receiver are a host
NPU bl ock 11, an AV 9 MAY 2004 signal processing block 12, a front end

block 13, an interfagg NHaak MPH M JURIAT Rontlaahdlanid, and a
built-in feature block 16 that are connected to the bus 10. 5 The host MPU

bl ock 11 carddelsert he ™t AVe signeilv rocEss iy dilgoekl 1@r pesformg @l ock 12
perforns a deconpressing process for a video stream and an audio stream
and a graphieceupressing hErdeess fom dlwibded Ftream and an audio

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



selects a carrier wave signal of a desired channel from 10 a received

.tel evision broadcast and perforns a denodul ating process, & h4 gggé
correcting process, and so forth for the selected signal so d

the video streamand the audio stream The interface block 14 is an

I nterface such as the | EEE 1394 interface for 15 connecting the receiver
Wi th an extgroahl18evieserdepupbogei aciiperfope bbemind5 sschnasnterface
for connecting the receiver with hardware for an extension function. The
built-in feanmlar@éoCkrlﬁeéncehpthehesraenr%qurréﬂrQU|atCLnGianctlon 20
Chr onol ogi cal successive streans of video data and audi 0o data, commands,
and data arthataaséeissdedtbotbeebl¥ SBInThePToRRaniBIaP&ofKkgh2level | ayer
commands that are not on real tinme basis and that do not depend on
hardware structure, ndeeR oy $‘é¥/-‘eﬂ’t I h@e‘ie%r%%?ﬁra‘ﬁ’d%hprﬂﬁ

controlllng har dware. For exa ommand "Receiye a frequency of X
chanhel . " $YchsenegatdorfeCfRo ? %ﬁﬁl Yo@ﬁcﬁ§9 FHbE é connands 10" 14 MAY

2004' are al so gener purjpose scti pt ty e gommands sug arge (or
reduce) the screen. "a%? %ﬁv%?%é?tl%ﬁ" ?%%Il%relgssue to EELAV si gnal

proceseing BECRk 3R olTe aBickbPh AR ATERE, PhSuen BUBEELRLL, © much
a script  of ¥hiENclPs 26P8NaK8Y 502 1AraNdi2P1By8a0aRA BbfifRands
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 screen 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



reduce keys 201C and 201D are di splayed and commands CMDL to CMD4
.corresponding to the indications 201A to 10 201E are enbedded utﬁpmﬁéwegﬂ 4
with hypertext. When such a script is displayed, a screen sho ' I'g. g
Is displayed on a screen of a browser. Wien the indications 201A to 201D

fFr t he channel up - down buttons and screen enlarge -- reduce buttons are'
clicked, 15 co nds CMD1.tQ CNQ? e I n e a nerpat ed. The
commands aﬂga%gﬁa &%S?%%e?e? van o%ﬁ?%0§88?§ gTﬁ% Bg&gﬁ gi %gkf?écelves
such a compid and Nes Bharko DAL B JZA BK OF CasuERELESPORLANT fife t e

command. To cause each to per orm nore conplicated process, JAVA

or the Iike, @ﬁk@emseﬁs &Edcpwﬁ% ﬁaec@ﬁﬁé@ﬂédlﬁaeﬁﬁeon is not limted
to the use o ypertext and JAVA e physical structure of the bus 10 is

st andar di zegkaddgrdt fcksbdd, PAtekhatlidellh, @iy ifdivbawde wiesiigned so
that they conply with the standardi zed bus. Basic bl ocks such as the host

MPU dl ock 111, the, iBjerdacesplamd 16, mapdbé hstphoguradi aserface bl ock 15
11 14 MAY 200k nmay be di sposed on a nother board. The other blocks 12, 13,
and 16 nay ibetegsapbeddcincaitsughtmedbbasd. The blocks 12, 13, and 16 may
be connected to the standardized bus. Alternatively, the individual blocks
5 11, 12, 13, 14, 15 Imrtha@bage mxample: dikel Ja%,ce$‘fﬁ%3ég%%t%"%¢?‘EU|ts or

nodul es.
into the host MPU block 11, the AV signal processing

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

.10 14, the plug-in interface biock 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.

- 20 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



In the above exanple, the receiver is divided into the host 3
.the AV signal processing block 12, the front end block 13, t ml\# W@%ﬁ@&'
bl ock 10 14, the plug-in interface block 15, and the built-in feature

bl ock 16. However, it should be noted that the dividing nethod is not
limted to such an exanple. O course, when each bl ock is disposed on a

board, one blfeds S N N@RYSnd dﬁg b%@%pof %%ChFogther wor ds,

two or nore functional blocks may posed on one boa or exanpl e,

the host MPUmd asiocid Bnd the infer sfaca%ui)lmku%fw ¢ disnasakpn one
board. Of course, one bl ock may be conposed of a plurality of boards. 20

Each of the dunmtdnd land Zexdditddt a IProdds oriddiii gl o agamand recei ved
through the bus 10, executes a process corresponding to the command, and
processes a cmmEnnd anfiaddt afr éhel badckir aagh 18he 1kys 15Q. abidnge aagonmand
that does not | argely depend 25 on hardware is received through the bus
10, dach of & Hrivgnddnt vpaitay harSiwared o tespaenGRlg (e rthel

Processing Unit) in nany cases so as to interpret the 12 J 4 MAY 2004

recei ved cofiRi-vat g, | A PPRELiopUtbatedangefly depeblscks 12, 13, 14,

15, and 16 interprets a received command and executes a process
cor r espondi H’(f”’t G5 CHURHRLRF ERUPST A hibscibdock therepnf. 15, and 16

ing to the
has 5 a driver that o&erat%%rh%%g sneagoghgagond gconceptual

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



recei ved conmand. A portion that |argely depends on hardware conpletes a
.process in the block thereof. In other words, as shown in a canﬁeﬁb&gl

di agram shown in Fig. 4, the host MPU block 11 side has 10 a *hitg w%@ﬂ#
interface HHF for a process with a high |level conmand that is a general

pur pose 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

i nterprets dMHtgEles) & ddvengxd-sdd@dpdariyess DRV shonddebe changedre depends
on hardware and a low |l evel interface LIF that directly controls the

har dwar e. The host MPHIEPoERSEE StHeamsngy¥ch RSgRTredBdSs e8niafAaot hr ough t he

' ' - [ h block th h the b 10.
The 270 dr CH5R BRG GHOBS RSO ARS APEPPEBRE 3onPgh PovEPatofdd. I that
i N h | ed h [ DRV of
cach of 1 hebagigcpuct B8] Sofhandd S 8ae® sl SRl Phakd® 56 ¥Run in Fi .
5, the 25 Bast WU kI BGK Uafl d5n "BYaherer dafiebafln PRGpLDEYEr.  in the
g. 5 ed or ha

case shown in Fi en new hardware Is a waré i s changed, a

new driver BEYashey #ake LRolhaNA¥ 2004 hestal baaOELhE RXpAting driver

DRV shoul d be changed. Hi gh speed streams such as streans 0f video data
and audi o dapaecandtietm kheh as WaBedNdatal ahdmauahasigatsughgag comands

and data are transferred to the

band for data that is not on 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
individual 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



5 bus 10. A bus that can transfer different types of data may have two

.bands that are a band for a high speed stream such as video. | O
LML A

data and a band for data that is not on real tine basis such
Alternatively, data may be assigned priority 10 in such a manner that
streans of video data and audio data are assigned high priority so that
the streans igdprostegd®o data and audi o data are transmtted at high speed. A
command that is transmtted to the bus 10 is for exanple a script type
command that is not oFoiSexaapllel,i nBechas Fromnidkeadret diigigagont rol command.
Thus, the data anpbunt of a.command that is sent can be remarkably

suppr essed. Coastpsntisy stameshna hed e sicen reerd vieat thaamands and
streans of video data and audio data. 20 In such a manner, the digital

tel evi si on Les@divesr iits sdouldt leedawiys deived opeidner Howaverhewhendi vi dual

bl ocks 11, 12, 13, 14, 15, and 16 are connected through the bus 10 and
com@nds, stifEakecedver dat designed Faogedhenbegdmning @$s the. Thus, the 25
digital televisi.on receiver can easi]y handle various types of television

br oadcast s. SEFYSESFuU wr W3 Fe 9 g e PFORGGRSH 167 StREteBoei ver i s

remar kabl y 14 _MAY 2Q04 i .oved. For ampl e, .when_a ground wave digital
br oadcast is%ﬁs ;&r Ve OPA e PEIS S Fe OFi 3@?%&?&’91‘7‘31‘“ bectmes Low.

Although 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

i5



receives it should be newly devel oped. However, when 5 the receiver is
.designed fromthe beginning as the service the ground wave digiazl
broadcast is started, the developing efficiency of the recei Aﬁ%@ﬁ@4
| ow. Although the carrier frequency, nodulating system error correcting
system transport stream 10 structure, and so forth of the conventi onal
digital satellite broadcasts are different fromthose of ground wave

di gi tal broR#ea&rastinénon: ke Ypgiapingr theenchfiveartbealayigit al
satellite broa%casts are the sane as those of the ground wave digital

br oadcast s, POAINYORE £RE AVONAGn¥AVEr ddeddphgbErgdrasisaadet he front end

bl ock 13 for _the. ground.wa digital .broadcasts can_be_ devel oped. In that
case, as thgegg%5ggés°8%yt%§06F0885t1ﬂ5§ec&Pg#FaPeHFXa88§§¥Qpﬁ e started,

on A 8 nekgbeRERS, 0. ShacholzAlon SEOURS YRYBU,gl Lgl roatcasts 20

and a front "en ground wave “di

devekoped. WigAqRA! ¥vt BRAAY: 5LIR 3 Is 2. and; th ont end
bl ock 13 are sgbstigutegﬁ%ﬁt? tﬁ% 3gbgﬁgﬁgkagr§%§§§?%goglg%& ﬁggﬁand t he
front end biegkbidAxk nespectively, the television 25 receiver can handl e
the ground wave digital broadcasts that will be newy started. Thus, it is

not necessary to devBikgwisépCeLed€ivéps P6PUAIgIENE €bbbatid® 14 MAY 20%
broadcasts fromthe beginning. Even if particular portions for ground wave:
digital brobdoadtasésethrough 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



required, only those portions can be newy developed. In addition, the
.operation of the receiver can be 5 changed by changing the a p#i@ﬁﬁ*gﬂ)
program of the host MPU block 11. Likew se, receivers for di 04
tel evision broadcasts through satellites in European countries and
receivers for digital television broadcasts of US CATV 10 stations can be
easi |y devepppednambhpuss nerd doview yttaesegntbhore peagivers fromthe
beginning. In CS digital broadcasts, a television receiver has a nodem
that i s usethferfacehalgtkgls pr dihess tdred Hlvatk s cmpilsntead ¢ Ehemnagenent
conpany 15 through a tel ephone line. In such a case, a nodem 16A is

di sposed asd¢wbcouistatbadkadute e Theg;im deberéaceneteskaly.for

recei ving such a broadcast service can be easily nmounted as the built-in
feature bIoﬁke1@erﬁramaWtb%nauﬁpm%gl%ahéfalﬁﬁﬁﬂiéﬁﬁind“béﬂ%?%e, 20 a

vi deo- on-demand service, and_other services are expected. To receive a new
service, ha?@%%rethﬁyob%ragﬁﬁéﬁy 3% RRFo¥sde, the hardmare i s added as a

device attached to the & in interface blo n a bl.ock ks
repl aced with anot her! %ré %& 1O, PO Wévﬂ'lacéjr%é Ps 9 ?réc?‘ne 8%t he
R e R R N LT
menory of the dexice gibaknes, tQ §va9&égcéﬁter may be called and
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

17



interface bl ock 15. \Wen the block is repl aced or the device is attached
.to the plug-in interface block 15, the driver nay be auto i ,
installed. In that 5 case, the operability is inproved. |nﬁgﬁdﬁﬁh§%2084
shown in Fig. 6, when a block is replaced or when a device is attached to

the plug-in interface block 15, a service center may be called and a

rel evant drive r may be downl oaded therefrom 10 In other words, as shown

in Fig. 6, a¥ekigReclarer meamigrdherith bF U MRCHTILY f T DHL a new

devi ce has been attached to the miﬁgd n interface block 15 (at step S101).

Wien a bl ock HE&Veeen HoxsVETed 16 &R SFev VRE™ FOTFEETCaCTadhed to the

plug-in interface 15 bl ock 15. the .replaced devi.ce or.the new device is

recogni zed E(%’ftjs?répaﬁhg?p%%sf et tré?'l?é‘f%e set vclﬁtaengecdehtler T Al ed by a

t el ephone ( ) ¥@Eﬁ ' r is called, software of
ﬁgcégégﬁfﬁg?ﬁal & é*ﬁ%iﬁ%&ﬂéﬁ?{?ﬁ&f

the driver “corres e recogni ze evice is transmitted 2 0
thraigh the tel ephongd i cﬁ?ﬁéargggyéﬁ dihp 30f ek Bford he driver is
i?%; Al ter [

downl oaded (at step S10 rnatively, "software of the driver may be
downl oaded piddudasigi 4l Sat@btnd® HHEANIASIarsi Gl ti¥nswi $hid al  ground

wave broadcast signal. 25 O course, only when each block requires a
driver as sheWums$ fuch s 4 heathiVvete shouwxbdisd waisd ald a@ATVhus, when
conmands for individual blocks 17 14 MAY 204
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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are high layer commands, it is not necessary to install a driver. However,
.in that case, when software of a portion that depends on hgr r&,l
changed, it nay be necessary to install a relevant dri ver.ilﬁmﬁé@a%ed
above, digital television broadcasts are perfornmed through various

transm ssion mediuns such as a satellite, a ground wave, a CATV network,
and a tel evésisnch i detelevisbin iewesivennduinafling sy.steansint@rhalbonpr essi ng
systens used for 10 digital television broadcasts vary dependi ng on
transm ssi dnusrezit uesterndunfrorsa dnas arded, 2br odd®aRt i (Rpadk dipdhi es, and so
forth." In addition, in digital television broadcasts,_various servi ces
such as HDMemdrphd2dsts @mlae@@CﬂVWyt%%r‘W%ezzand*Wl%W%]rmnd 15
service are expected. Thus, receivers for digital television broadcasts
cor r espondi Feg1® %ﬁri%u@On@?%ﬁ@ﬁngglFﬁﬁr%%ﬁ%ﬁ%?lé?%%szzsﬁ?v?ﬁego and so

forth should be develog As descri bed above, blocks that acconplish 20
i ndi ¥i dual ¥R RASTYR 5??%1eV|S|on receiver are connected to a

t andar d db dat & t d
exchanged_thr ough ¢ haie Bt A% SRr fren PR E108 Breafaf DR 00 o
efficiency of Lelevlsien é&fﬂge{éléélég&shan 148125 AddigRAn, 2ar i ous

types of tePRVISTrohrecei Vers can e services that wll be

newy startgd. obfeoctedPyseiRd ﬁé@ﬂ%ﬁ]oﬁ.lt herHee alprain WSS W o e
user's personal information and various types of
10 setting information. The host CPU 21 is connected to a
bus 30 through a bus qontroller 26.

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

i5 . are high layer commands that dé not depend on hardﬁare
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

20 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,
25 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



14.Nﬂg 2?04 of such a television receiver. In Fig. 7, an |nternal bus 22
.extends froma host MPU 21. A ROM (Read Only annry) 23 is ¢

the bus 22. An additional logic 24 is connected to the |nternaliﬁn§dzgﬁéo
as to 5 extend a function. The ROM 23 stores an application program for
operating the entire tel evision recei ver. An SDRAM 25 is connected to the

host CPU 21, The SDRAM 2 r.es al nf 4 vari ous

:ers ﬁf 1(b§i r}ffr‘?‘rg j‘?‘ﬁ% sf’ra‘ﬁotﬁj 'Fhlf t3qCP eijs cg{ldnrg{:t glgiyfg%a bus 30
rough a hus._ cgntro T S YPrHP rgas of

vi deo dataaattclﬁl %d rldi;t cal%engréewch% og| cgﬁ‘cfﬁélguccesésﬁ?e data and

commands ang, datgey TIE. Cah TaRde t19eake k&h@hbh@mrs @anmBRgs sthakndo not
depend on hardware and that are not "on real tineg' basis. An AV si gnal

processing @4%&23‘;& FeifOnNireths B0sdkS%r amtdgeital didfaritace bl ock 33,
and a built in Teature block 34 are connected to the bus 30 In 20

addigion, the bus 30 s afnyFdrrddtaandnacechzb hoit MPU @isi cnhqol ug-in card
36 can be attached to the plug- in interface 35. A portion conposed of the
host MPU 2IbXaykdesl di 3poskdl, amd bt hand bohe ;extendief nhwgtitocks 31, 32,
25 33, and 34 may be disposed on a daughter board. The shapes and tern1na|
posi tions ofaxde’drothesudivakiae it Ithelyapresd Joarderdlihe pre- desi gnat ed-

so that the
controller 26. Alternatively, data may be directly

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



19 "1 ~ MAY 20% daughter boards of the blocks 31, 32, 33, anﬁ gé be
. attached and detached to / fromthe nother board of the host EEE%ZZGU4
Al ternatively, the blocks 31, 32, 33, and 34 may be structured as bl ocks
or integrated circuits. 5 Data transferred anong the host MPU 21, the

bl ocks 31, 32, 33, and 34, and the extension plug-in card 36 through the
bus 30 is nanaged by tHe Aussidgedlt td®isihg Aliefinail tedgy/ ,.a dzR may be
directly transferred anong the bl ocks 31, 32, 33, and 34 and the 10
extensi on pdlug-anvided GEcoddrt42 pugh dbndidoIecdBet 243, by the DVA (Direct
Menory Access) control. Data can be transferred from one block to one

bl ock. Alteteranltdplexeiatdd can Peaphbesiproess$iog coneulp| 4Tk anda
plurality. of blocks. . In other words, data 15 can be broadcast. The
broadcast t& dekdg¢ i HEropEE 4% on Thea$BBe 4sedhpharides CAReIHT %X r eam
received fromthe front end block 32 Is transmtted to the AV signal
processi ng MoK LREYFRT ekt er HRE AR FIRICFPHCAA 33 €t the same tine

t hat whi | | ct | s _being, 20 d ot he t t St b
Cransm tt e TAPICT TR THHRBT LI the: LT PRPT A BIbEK 33, The

AV si gnal p{{)caegsié\&upégﬁé 3€oe§$rf§-tc§m‘f’¢]dt%95 pﬁ_ket s and audi o packets from
0 S

the transp reamn an econpr esses e Vi deo packets and audio 25

packets to original yfea.4ate a0 o Hatdn1 Jdies AY &dddlg Processing

bl ock 31-can performa picture
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

21



process for the decoded video data. 20 14 MAY 2004 The AV sig L
.block 31 has a CPU 41, a video decoder 42, an audi o decoder ZE% &/&?eﬁablfg
derul ti pl exer 44, a graphics processing circuit 45 and a bridge circuit
46. The CPU 41, the video decoder 42, 5 the audi o decoder 43, the
demul ti pl exer 44, the graphics processing circuit 45, and the bridge
circuit 46 are connected o _an in- chlquus 47. The frog{ end. bl ock 32

sel ects a dReFfegn ﬁa???%ﬁlﬁ%V%r%?ﬁﬁit % H& 3 terc & T g, 10

st oral B0 S8 Tl EhE DUl SE IRV ERLO08 v PO T4 ™™ mAD WRIELY- 0T T eoLi ng

and outp ransport Stream The

front end bie%eé&]réaél@cif@@t ept PagkcRlt af\ﬂ B EF LeomTigshegnt end

pack 51 has a mxer cifrcuit, oca oscl ting 15 circu

| nt er medi atgnfaeay%suafr@aﬁévwe fiﬁ Chis cAsdenpduba@éhangagarguit, an
error correcting circurt, and orth that convert the received signal

intogan i ngegnegi ate frequency S|gnal. The interface block 33 provides an
interface 20 with an external device corresponding to for exanple the
| EEE 1394 standard. Tiige epdiegniak imterfame 38 qukovBBedhagnan interface 61
corresponding to for exanple the |EEE 1394 standard and a CPU 62. The
built-in featteesbbockuddticn ufed receivingvadeevnserdiceon Tie cuit
necessary for receiving a
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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di gi tal broadcast. In a digital broadcast, received data i% transferred

.through a tel ephone line so as to 21 14 MAY 2004 .perform a dhd%ﬁi:
process. To do that, a nodemis disposed in the built-in feature gg¥k434.
an

The built- in feature block 34 has a circuit 71 that acconplishes
additional function (in this case, a noden) and a 5 CPU 72. The plug-in
interface 3Somrenteesdbsposxd ensi the fpucdbaba fan taecei andigsennebo ser vi ce.
The extension plug-in card 36 is attached to the plug-in interface 35.
The ext ensitdre pfoopt nendrbl&ek 3. amhel Enextegidopamctiomsededivrd a CPU
82. The extension function 81 is conposed of software and hardware that
acconpl i sh ancaxtiesiwave uptgirah. offhe devinedrehamemh FHOm BRe7 conposes a
tel evision receiver 20 that receives for exanple a 15 digital CS

br oadcast . ¥erekeed cakanalt he Theodfiradd smdbbdogk t%tpeﬁ"efﬁl%ﬁstbt%e QPSK

denmodul atin rocess the Viterbi decodi ng. proces agd_t he Reed- Sol
code® error r@%W?¢EF?ﬁ%E%sEr?ge%§ed€hqﬂglgﬁr§%g%%?oabP%cﬁggsﬁasb?ogﬂngl

that d | d K f.20 d
cor espond| H toe RS TRESO ey Tt oot Sharer batkifd BrogiRe 23
cor r espondi g {0, (e MEEG, sys bl de USS. rdfedydh i gha£3br eadcast, for

exanpl e, a gna and s used. recel ved sl gha 12
‘ transport stream.

At that point, the received channel is

10 seledted 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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25 GHz band transmtted froma satellite is received by a parabol a antenna
.(not shown). The received signal is converted into a signal, of around 1.
GHz by a |ow noise 22 |:14 MAY 2004 converter disposed in tﬁe&g‘gﬂr%ﬁ(ﬂ[]ﬂlr
antenna and sent to the front end block 32. The front end block 32 sel ects
a carrier wave signal of a desired channel fromthe received signal. The

f t d bl pck 32, f h ' '
decodi ng. prRESEn tAnfePhot RRBGEs BhoR E0me BIVEroebP cRITRE P ocess for
the signal §9 gctacfGreds: LhereECtyfdughopal bP1hbE 4bTaRgPERL Stream Al

t hat point, € reCéive annel i ected corresponding to a conmand

sent from thg. besh pYEUF] ORI D0 4 T bant Pl sends a

hi gh | ayer conmand such as "Recelve a frequency of channel ." through the

bus 30. Thei£onBBAdti §t868h 1h08) vi880 bpscROLS OahliealfibSBasketse front end
bl ock 32. 15 The CPU 52 interprets the comand and generates a control

si gngl for.qHesvgaabi pagckbesr ecei vedtfteqtieacyidéo dededered2carrier wave
frequency corresponding to the conmmand. In reality, the CPU 52 generates a
control signake atidibepRtkethaareospontetot biee| agdio28ecgder| 4Bor. As a
result, the frequency of the received channel is designated. The front end
bl ock 32 ouThetvidebr daspder 42t peufieoms phlakecdeconPyLEBLNYRPHEOCDHFRPr essed

for the 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 S0 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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corresponding to the MPEG 2 system and packets of audio 25 data conpressed
.corresponding to the MPEG system The transport streami e t o e AV
signal processing block 31 through the bus 30. Thereafteﬁ,étﬂéerzdd&port
23 1 -4 MAY 200~ streamis sent fromthe AV signal processing block 31 to
the denul tipl exer 44 through the bridge 46 and the in-chip bus 47. The
demul ti pl exgerddnsepar at esmihBfd foangpeettiyr esnrirbil0ivigdhargaeket s and
audi o packets. 5 The video packets are sent to the video decoder 42. The
audi o packets ahe geaphiost hecaadsindecateni$345Theorvedpondéngdep 42
perfornms the deconpressing process for the video data conpressed

corr espondi hpet vechavePEGigR $gyesnrowmandt o decode the video data. -The
audi o 10 decoder 43 perfornms the deconpressing process for the audio data
conpr essed correspondFirgst olk hehaPrexanpie. thet &pdsviddalo decode the

audi o data. The video data decqoded by the video decoder 42 is sent to the
graphi cs pFBRESIPRF EFF@EF?rXSfPﬁrEGéHCFH€1Pﬁ-EﬁPptS&§V&§?O?he 15 graphics

[ ' it 4 f th i ct h id data. Th
D1 Cture probRGELREF! 4P hBEeoGOTRRSEP ApfiPc ShepPUBEEs; Ad-cPPeuPt 48 daepends on

d I yed, f h t. h 0. A high
gocgggﬁgndrgﬁglégaﬁgléﬁgkéggcga?oHygﬁbéﬁ%%)éfﬁgggégégggaréis sen{gfroﬁysae

host WPU 21+10h8egRrbBetRESudfl: tABCousORBENdmSn SERE o™ hesbus 30 to the
CPU 41 throug o

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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t he bridge circuit 46. The CPU 41 interprets the command and generates a
.control signal for reducing 25 enlarging the screen in the designated size

corresponding to the conmand. In reality, the CPU 41 send IANG i gha
for reducing or enlarging the 24 I k MAY 2004 screen and a?égJﬂQWEQ@Q%

directly controlling hardware to the graphics processing circuit 45
corresponding to  the_received high |layer conmmand. Thus, in that exanple,
t he individﬁ%?PSCFﬁﬁE}Yons necessary for structuring the television
receiver 20 are conngcted as tpe bl ocks. 31 ?2 33 34,4 ang 35_to the bus
30. ' Conmands and stPeafRCRyRULYY FRFAITEY £ nForatcThetbus80. 6%nen t he
bus 30 is ?éangﬁ‘&dgée%ﬁc&&& in‘?éﬁ?'&ﬁ @I&é&!ﬁ/&&&’e{’é gndelgyigion 10
recei ver |Is’Ifiproved. Uus, a television-Tecei'ver correspondrng to a

change of o BLRBACARLARGESYSLEEron FHEEEOLs B3 PRrY) Co33 013 2) 2l ] On of

a service can .. easi |y developed. However, In’that case, since streans

conpgsed  1350tn¥bdgR PREKELS S0U UG RAGKRIE e WidRridackdtansferred
to the. bus 30. Thus, an external device my be connected to the bus 30 so

as to extraghdvad@fo packets tnsheEshtedatked$glseitie thi®unh ke bus 30 and
copy themto the device. Wien the bus 30 Is 20 standardi zed, there is a
Fi sk of whiehcaypeedcint fathi 3 manmerect the tconbentaisc&d ed t hat extracts
vi deo packets
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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and audi o packets sent through the bus 30 is easily acconplished, é
.protect contents, as shown in Fig. 8, 25 encryption encoder‘l;l( M#E{o ﬁﬂé‘ 48,
58, 68, 78, and 88 are disposed in the blocks 31, 32, 33, 34, and 35, and
t he extension plug-in card 36 connected to the bus 30, 25 14 NMAY 2004
respectively. The encryption encoders / decoders 48, 58, 68, 78, and 88

encode streaife Pradddfo PR SoraNGiiithe RAEkEIS1dd Srieddrpm the
bl ocks 31, 32, 33, 34, and 5 35 through the bus 30. Since streans of video

packets and Zmudi grackeaial thangferdeh o ughtdhe sl o3 qs e35 encrypted in
such a manner, the contents can be protected. In that exanple, to protect
contents thatew fihdtiion aan e EE1GD,sd HBhandihptrareeremdss /| decoders
48, 58, 68, 78, and 88 are disposed in the blocks 31, 32, 33, and 34, and
t he extensi dansley-a mayarsrdsice r espectivel y. However, since the bl ocks 31,
32, 33, .and 34 are housed in the set of the receiver, the risk 15 of

whi cR contents are | edRe@tHGT MOEES.h&Shishew® 3B Fig. 183 iandhe4 |s
relatively lLow. On the other hand, the bus 30 extends fromthe plug-in

i nterface 35 &Ry inrth SFRGRERT 1t dsisiePethidPa%e céhnect ed
to the plugilid MGHAGE 5309 GOMPYS A Red 3 The Frdd B4 e bus 30
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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| eaked out becones the highest. To prevent that, as shown in Pig. 9, an
-encodi ng encoder / decoder 89 may be disposed in the plug-ﬁnglgﬂﬁgf 35
so that data of contents that flow 25 on the bus 30 is not I'eak om
the plug-in interface 35. In the television receiver 20 according to 26 14
MAY 2004 the present invention, when the extension plug-in card 36 is

attached t er %‘t?iﬂs” 140535 fungdq @G be added
so t hat thgaér%gcell?%/%'r %%1 %&a(:llt’] e a n‘%\;/v servc?ce? a%h(?ﬁxg(l)ltﬂﬁer V\ﬁ%s, as shown
in Fig. 10,+4d #dee |y e sion receiver 20 structured as described above, a
card attaching portion 91 is disposed on the front of the television

recei ver 20. The extemsidthdl Wehrds Caldd shfvr Sratd adirdgtmdihe card
attaching portion 91. Wien 10 the extensi-on plug-in card 36 is attached. to
the card alizghdmosiosd iion Bilg. tike, ettieernsttosngiog-plugain S6d 36 connect ed
to the bus 30 through the plug-in interface 35. Wen the extension plug-in
cards 36 i s Hés coneeuia tocript HCMD 30 tdomoeayid tirterface CIht earfdace 35, a
function corresponding to a new service can be _extended. To allow the
function ofa tdrilesa RV on Whleliga nevc gE¥ess 1oma P lug-da: £8/Ed 3o ifor k,

controlling . .
attached, the host MPU 21 recognizes that the extension

plug-in card 36 has been attached. Thereafter, the
command script CMD for causing the extension plug-in

10 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.

15 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

Zb 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 andrfeproduces a program, as shown
in Fig. 12, a script is described as hypertext that

25 o embéas 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
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20 software may be required. The controlling software. may be provided as
.a record nmedium such as a nmagnetic disk or an optical digc; may
install the software to the television receiver. Fbmeverj %nwﬂﬁézﬁﬁﬂke,
the wuser should spend time for the installing operation. 25 Thus, to
prevent that, as shown in Fig. 11, a script is stored in the nenory of the
extensi on @lRyikey c0AC36a Feh foeward dreY o20pPugand 2arecssdis 27 14 MAY
200R attached, the script is uploaded to the main nmenory of _the host MPU
21. In ot hefewoR¥2C . e sPRGRLYRL Y. coheaptsial aiseiidh showtad B g. 11, the

extension plug-in card 36 5 has a conpand. scri pt ) command i nterface
ClF, and a $F¥SeR ?ﬁaﬁhﬂﬁ%nl%.%%%re&%eﬁ%i%ﬁs i%gg?c%mg?gbﬁ%w?gr‘attached,

élthte ached. THRSBFEE é‘s%%ifo%%ﬁ#&tn%ﬁ%%?%%%‘s%ﬁi%%f‘%%%é‘i %@6%%‘2@%2?;25&2
-in 10 | ] | fle.
Phe Rommnd- v rits FEF e ffatdny” GHREARd el o et vpu

21 side ca &1 8+ Pot OF B dO%iEQUSE NEohPEoEXEENSI ON plug-in card 36
t hat has bggﬁgngétac edﬁto operate.115 When theoextension plug-in card 36

is operated, a scripkjgndiNeaamENEAPf 1heat@st1dPUrErsd dhogemgr ates a

command. The command is sent to the extension plug-in card 36 through the
bus 30. Thesuch a process. In Fig. 13, when the extension plug-in

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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command interface CIF of the extension plug-in card 36 20 j nt mez %he
.conmmand. The driver DRV controls hardware correspondi ng ftht e QB ed
command. \Wen 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 25 enbeds CVD 11, CMD 12, CMVD 13, CMD 14, and CMD 15 for

rewi nd, sto Voo | f n fesponding to a
rewi nd key %E%%o%tﬁ)}%e%% %ng(Béq%%rﬁ%Y%%m}é'p%e ck:c"feHy l(;J;)“-j(Z)C, a fast
forward keycl?@&&weean a(;%gt ;ﬁ]fe%pcgﬁykewh%%gftéﬁp%t jkelpteVheResuch a script

Is read, a own in Fig. 12 is displayed by a browser. Wen the

keys 202A tyh2025 a5 fd# aked cHduxeahediad 5 < agmidds: ot garey at ed.
Corresponding to the commands, the operation of the device is controll ed.

Fig. 13 ancsFiy. hear ehkl elechadt seshawi ng nstchozrrpctcess. albmmFi g. 13,
when the extension plug-in card 36 is attached (at step S1), the host MPU
21 1 det eris nestpiat (dthestext 3isi on fphey- ithecghécBedhaesihddnisat t ached (at
step S2). Thereafter, the host MPU 21 determ nes whether or not the
attached Cazaerrect hethexaariptbrenging FEN@rinBeRRatstde SPTiBMen the
determined result of the host MPU 21 represents that 15 the attached card
is not the € ese®SH LEnG seese cammabdatvstien Hhabut S88n al arm (at

step S4). When the determ ned result, of the hqft MPU 21  _.
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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represents that the attached card is the extension plug-in card 36, the
.command script CVD stored in the 20 extension plug-in card;F@ Lf ﬁeéoaded
(at step S5). Wien the command script CVD stored in the extén 0% @@#g-in
card 36 i s uploaded, the host MPU 21 recognizes a command for the attached
extension plug-in card 36 and perfornms a process for the attached

ext ensi on pengrygbion eacdd8s. /| deéode dilrcaiteist Aespopwdndnsani pt has
been upl oaded, when the user perforns an operation for the 29 1 4 MAY 2004
ext ensi on piuberfiacarto3ghialh asnepxBinyionhelygript casd &hecked (at step
S12). Thereafter, it is determned whether or not the checked result is
correct (atattaghedjsgontpristHeathatEreeuirdt| from Hbe éBEeEERCean alarm 5
is output (at step S14). \Wen the checked result is correct, the script
engi ne SENE#htRepPEPEefhedscript (at step S15) and issues a command (at
step_S15). Th xtensjon. plug:in _device is operated corresponding to the
comand (at£é$%§€§&§ . 361$ﬂg6ﬁ£15%0ve exanpl e, the case that a new
extension plug-in cargd, 36 | tac was,..descr | be . When, a new bl ock is
added to the bus 30, Igs che %ﬁge‘gcgﬁp eTofflgFf' fs‘%rel?l%%vggllo%‘ﬁe%iéﬁo%el%pl oaded in
the same ”@&gﬁéblé% P 5h@ef@x‘?z‘.’gigﬁaf@é&%g%?ﬁ%ﬂéﬁsggbebﬂgfﬂ' on 1S

applied to a gl tal broadcast recelving
receives a digital broadcast. In addition, the present

invention is suitable for protecting data of contents

10 transmitted by a digital broadcast.
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However, the present invention can be also applied to other devices such
as a digital VTR According to the present invention, elenents 20
necessary for a digital television receiver are structured’al hAYKB4d
connected through a general purpose bus. Thus, by substituting only

bl ocks, various types of digital television broadcasts that differ in
carrier waves, nodul ating systens, and 25 conpressing systens can be

handl ed. \When an encryption encoder /decode is disposed in each bl ock,
cont ent SLAMRnsf erred t hrough the bus can be protected. Wien an 30 14 MNAY
200+ enﬁryption.en o?er./ qgcode circuit is gisposed i.n.an_ interface to

whi ch ar~ext EhSHEHCRF LIt RFGCPES 1Y tHERed, "BontEHtS*tHat are output from
the interface .gan.he oy oeeted. 3 !S?%%telr P%locé@@i abih by A3 qdgseshed

above, the present 1nvention’i's Sui rra tél'evision receiver that

especi a'alﬂitr{n%@ﬂd/%l%eﬂ:a@igﬂﬁ HrIHRaAGRS b1 ddk addidini: e nREeS8ALy

invention is suitabl'e for protecting data of contents 10 transmttéed by a
di gi tal fyrogdersissial 24aMhYr3004iGh&AI M5 1. A digital signal processing

apparatus, conprising: a plurality of digital signal processing bl ocks and
a host a bus connecting said host arithmetic operation
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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arithmetic operation processing block as functions necessary for

processing a digital signal; a bus connecting said host arjthnetic
operation processing block and said plurality of digital ib;ﬁn\( 2[][]4-

processi ng bl ocks; and encrypting neans for encrypting data of a stream
transferred through said bus, wherein said bus is a general - purpose bus,
and each bl ock 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 bl ock
or repl &ei ng The Gienser ?%gaég\nPB%B%ﬁs%ﬂP%n"i‘%P"%ﬁ"i‘j’iUcSalaS SN PXth 1fhe

digital signal, processi ng apparatus_as set forth.in_cl.aim1l, erein said
ol ot ali 50 dr GRPEESehghaF . PLORRaGRTy Bbok? (W cabendryst 5
decrypti or.encrypting / decrypting the data of the stream
transfe%%%ﬁltﬁrgdLﬁ&§%$d bus. 3. The digital signal processing apparatus as

set forth in claiml1, wherein the data of the stream contains video data
and / or audio data. 32 14 MAY 2004 4. The digital signal processing

appar at s as aseti Jitdih diynLl b Ge s MG ehppd her vk degodgt s Ak / or the
audi o data has been conpressed. 5. A digital signal processing apparatus,
conprising: aapluradlity o ddiggittadl sSiggrdl Hceee3Iinkgy
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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bl ocks and a host arithnetic operation processing block as functions
necessary for processing a digital signal; a bus for connecting said host

arithnmetic operation processing block and said plurality oﬂ Qiﬁ&qyﬂzuq%gnal
processi ng bl ocks; an interface for an extension function providing di um
connected to said bus; and encrypting neans for encrypting the data of the
stream that is output through said interface of the extension function

provi di ng medi um when_the data of the streamis transferred to the
ext ensi GRFUREEYh HrRF NG M diaing t Bf cight 528 Budt ihePeFRUSaid bus is a

gener al - pur pose bus, and each bl oc conpected to said bus can, be replaced
or nem/8ﬁ8§ﬁ§3 P B TARE ,C%nﬂgmﬁg?e?ﬁgggffﬂﬁrgu $t%9%r?5%¥l%k%%ssary f or
addi ng %Egﬁ$wlblock or replacing said block is downl oaded froma digital
signal . "©. € digital signal processing apparatus as set forth in claim

5, wherein said interface of the extension function providing nmedi um
i ncl udes encrypting / decrypting nmeans for 33 14 MAY 2004 encrypting /

decrypting datre ofigisd1 e@i@ﬁ@:@tpwc@ggmgr apphoHgiissakd interface of the
extension function providing medium 7. The digital signal processing

appar at uss=tagogzeh fordirinn 56! &herdinwWhes elatat b€ datastofedrhecsiteeam cont ai ns
video data and / or audi o data.
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.

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.
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8. The digital signal processing apparatus as set forth in claim?7,
wherein the video data and / or the audi o data has been c?qgressed. 9. A

di gital signal processing nmethod, conprising the steps of tMM @Umg
functions necessary for processing a digital signal as a plurality of

digital signal processing blocks and a host arithnetic operation
processi ng bl ock; connecting the host arithnetic operation processing bl ock

and the plurality of djgital _signal processing blocks through a _ bus; and
encrypt ilﬁg dats BEIat3t rHhal BROFEFFERY (i dith ath&Shusor tivnkt 5121 d bus

IS a general-putpo bu nd. each bl ock. connected to said, bus, can be
Fepl aced oM PRENA ) ik P MR T 20edo%ERY SAEPET PsRrife BRORR L ver
necessary f addj ror i i K. ed
Froma dbsr e d oo ol PN n0 Ca MR AR T, BrPi ot ar iR daet
net hod asasgkelpLd ehibuaich QusWherein the plurality of digital signal
processi ng bl ocks include a step for encrypting / decrypting the data of
the stream transferred through the bus. 11. The digital signal processing
met hod as set forth in claim 9, wherein the data of the stream contains
vi deo ddatla amthe/ dieritaudisd gahatla prbzesEiagdingithald sisgralt @oetassnngladed hod
as set forth in claim 11, wherein the video data and / or the audio data
has beer®, 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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conpressed. 13. A digital signal processing nethod, conprising the steps
of : structuring functions necessary for processing a digital signal as a
plurality of digital signal processing blocks and a host 1%%2@4
operation processing bl ock; connecting the host arithnmetic o i '
processing block and the plurality of digital signal processing bl ocks
through a bus; providing an interface for an extension function providing
medi um ¢annected to the bus; ,and encrypting the data of t treamthat is
out put . W G ol Paee 01 PEReCRAT BROTRRLSTSRAY JIFbIASh g e deum
when theacgcgetcg %fn Qg%esfter.%am if% JLLan fer&gldvég theesextrensg an fd.lc{lcti an

provi di ng nmedi um hrougﬁ tRe"Bis: efefn Sat I Pue I A goernea\'a -rgu?pose
bus, an blLoe ct ed ' .eplraced or
new bl oc egﬁ%ﬁe%%ag%§&%ggﬁg \%ﬁgrﬁegggggf%ﬁa?%&%’f@éa cf? :i\slreoﬁt?n%eg%gggc%)} for
addi ng a4 bl ock or replacing said block is downl oaded froma digital
signal. 14. The digital signal processing nethod as set forth in claim 13,
wherein the interface of the extension function providing nediumincludes
a step for -encrypting / decrypting data of a streamthat is output through
t he i nt e acgef dilye tedt engheh pfonedsiong prehhodi Bg sedi Gorti5in Hieidi git al
signal processing nethod as set forth in claim 13, wherein the data of the
st r eam dont aheseindele ditzerzinty odr 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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audi o data. 16. The digital signal processing nethod as set forth in claim
15, wherein the video data and / or the audio data has bee conpressed. 36
"Abst ract El ements necessary for a digital teIevisioﬁF#Fh&AﬁV@@Uhre
structured as a plurality of digital signal processing blocks and a host
arithmetic operation processing block. The bl ocks are connected through a
general purpose bus. Conmmands for Q{fﬁé%ing operations of the bl ocks and
data of a streamare transferred throug he bus. When an encryption

encoder /decode is di gRezedtisN neRel sB9CEorC ARt fSfilf¢,f hrough the
bus can be protected. Wien an encrypti on encoder ecode circuit is

di sposed i nrageliRes haee st@uditiugldaasent gua&ﬁni&g;u%' RLiGARG ] s attached,
contents that are output fromthe interface can be protected.
signal processing blocks and a host arithmetic
5 operation processing block. The blocks are connected
through a general purpose bus. Commands for
controlling operations of the blocks and data of a
. stream are transferréd through the bus. When an
encryption encoder /decode is disposed in each block, _
10 contents transferred through the bus canﬂbe_protected.
When an encryption encoder / decode circuit is disposed
in an interface to which an extemnsion plug-in card is

attached, contents that are output-from the interface

can be protected.
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