fESeDL(O6fT~V 4w v L DESCRI PTION DI d TAL SI GNAL PROCESSI NG APPARATUS AND
METHOD Techni cal Field The present invention relates to a digital signal

‘“_processing apparatus, a systemthereof, and an extension vi di ng
met hod that are suitable for a digital broadcast receivi“ Mmmmwmumwmﬁt
receives a satellite digital broadcast or a ground wave di gi t@};sor oadcast,

in particular, to those that all g pk&gaecei ving device to be
effectively designed, easily design-changed, and easily applied for an

added service a ng’?AL”@%@Nﬁﬁ prOEEESINGBAPRARAYUS AND MBEHOD tel evi sion
broadcasts are becoim ng changed to digital television broadcasts: So

far, digit t it rgpadcast services using CS (Conmuni cation
SatelIitesﬁkﬁgggﬁﬁgéﬁqggéfted. In addition, digital satellite broadcast
servi ces using BS (Bropdgasidend Satvedntitors redrad eseitry gprddisirted.  Mor eover,
..~20 digital television broadcasts using ground waves are scheduled to be
starg ed. | n5idjrl1 Prdcdsuing apirmEinnsta, SE iRk thereelqu@My2Rf fi ci ency
is inmproved, nore channels can be assigned than anal og tel evisjon

br oadcast s.esttre i ardl diun ai, oHIMO M g S thed | ha e R i $1bFIP1T oadcast s

can be easily performed. Moreover, in digital _te]evision br ts,
various serfiores @&igitak proadcast kRGREYIRHFCELTT @?Qdﬁ?ggg‘gﬁgvery

service, and videoon-denand that are not avail i v i | anal og
tel evi si on @r%@b%b%i%ec%%g%ﬁa%égfﬁﬁﬁ#§%5d9rﬂét ?%@?é?%%9€e§£§%g€§that

receives such a_5 digital te]evision bro tidS4C tiggal |y structured
as shown ihb¥?§€°§§t{n1¥i%@rgfcgf?ﬁbe?éeggégén%#é?SQ£¥§gIied from an i nput

termnal 101 to, a,tuner ¢circpjit, 10 96n8aCSedisgi{yal broadcast,
a sl@nal ofrﬂ96%¥%n%a§ﬁviﬁeigbr%%egsgéeg%bgl%géﬁgo a ant enna %not shown) .

The received signal,l nverged.i0i9 sppigsal 6 anGHadbandebyieel ow noi se
converter d&%ﬁ%gﬁdcvéﬁgﬁg'pgégbg?gﬂagte%%a. The converted signal is

suppl i ed toaﬁaeaﬁugﬁﬁrgbéaufﬁnéggonThe tuner circuit 102 selects a carrier
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 to 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 pefinition Television) broadcasts
can be easily performed. Moreover, in digital

television broadcasts, various services such as bi-
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15 frequency signal of a desired channel fromthe received signal and
perf.orns a denpdul ati ng process and an error correcting process for the

.selected signal. As a result, the tuner circuit 102 decodes the sel ected

signal to a transport stream conposed of video packets 20 and audi o
packets. An output of the tuner circuit 102 is supplied to a denultipl exer
103. The denultipl exer 103 separates the transport streaminto video

packet s andiae¢tdopadk@B§ViE§.Tﬁét@i6@@1H55Wé§§IXF€esuﬁﬁg;8&dF8'a vi deo
decoder 104. The audi o packets are supplied.to an_audi.o_dec r. 105. The

vi deo decoderdepwnge thatmarg pot aa@é&ﬁﬁﬂés§9n§°8P8@%§§ %) %g%&o deo
packets corresponding _to for exanple.the %FEglas%QQWing Picture Experts

G oup) sysitekeydsion Hreadsas tch&an 88 ITTRE s S Vi deo data. In addition,

t he audi o decoder 103 ggggﬁg%%gé %eggggggr%ﬁgkngeg q¢ess slieh Lhe audio

packets correspondin G'system so as to decode the audi o packets

Lo qudio data, [The i den ok enoled Oy d Rondeiradienager 104 is suppl i ed
|

to ésgraph essing Ccircurt 106. 10 The graphics processing circuit
106 perforg%fﬁéngégeagﬂgﬂgyﬁaiﬁmrfgurnu of the graphics processing
S out put

circuit 10 roman out put termnal 107. An output of the audio
decoder 105 is out putyqf rlzq?_aqplat pélcdised rdlgnils.isl subpd itegndiradi r cui t
102, the denultiplexer 10 t he vi deo decoder 104, the audi o decoder 105,
and the graghi Gyl eassingl oL Uid dOfuree ciomuidl R by Iantheu (M cro
Processor Unit) 111. A bus 111 extends fromthe MPU 111. The tuner circuit
102, the desasd gt exers .di@ltdDHraddcas e cekPmt abal2 (H2 RRRD decoder
105, and the graphics processing circuit 106 are caonnected o the bus 110.
I n peidi ti onis arewetiored 19y andarabela M tennd | @t (FHYR ) ut El ectri cal

and El ectronics 25 Engineers) 1394 interface 113, are connec, to the bus
110. The noceeeivedsigral 19 %‘PY%‘F‘Fﬁ‘i {:'ha’é‘?g?n%;i%?%%e%gbf 1@9 | EEE 1394

interface 113 exchanges a 3, stream wt e i was
descri bed é%%w%,bYe%e+@%rn?b§ea??ﬁfﬁ?%ﬁrt€+%€?§%%n{$2%%€ eéf?goégntrolled

oreci 1 hor cRRESRRA” & T B BH Lot R et ) e TR entral 1y
using Connaggécuit 102. The tuner circuit 102 selects a carrier
15 frequency signal of a desired channel from the received
signal and performs a demodulating process 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
'426 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



se timng |levels However, in that nethod of which the MPU centrally

_ controls the entire device in consideration 10 of each portion of the

" hardware, since the design work should be perfornmed for each device, if the
design of the device is changed, software should be largely rewitten and
hardware should be | argely changed. Thus, the devel oping efficiency of such

a method is, low. In 15 it | NG PaFided PHEMe e used in conmon or
struct ur ed EEWRRAS sl,ngfﬂ)cey%do%ﬁb o‘?dl?he dein' ce nay rise. In addition, the

size of the device Py DaGPE adap W @Y MBEG! Zi (dvimy eiristare
broadcastscp)o%%{})go varlggus types of pservi ces. Thus, in the nmethod of which

the 20 MPU & Qe dPassstidie sotad erdledecmie i the sviliéd i packetd deal

wi th new services. Thus, to solve such a problem functions necessary for a
tel evi si on ¢ £GRIdES d@ya be T faddiitrien ,ashel @oidd canassieredi®® t hrough a
comon bus. Wth 25 such a bus, the design efficiency of the television
reced ver i pérfsaneca aecimpraesing phecess ten beecaddiy RAgkeRd. 4
However, when the bus is standardized, data transferred tﬁro h the bus can
be accessedcdyrédponding Tduthe MPEGt FEPESB $R02% hEQUGRCPRE ﬁﬂg may be
copi ed and the copyright of the contents may not be protected. 5 Therefore,
an obj ect cdudhe packehs tovawdiend@tato provide a digital signal

Pus o be protect ed iThe e dae At dresaed by " CHRE BEEEEEE 1 It 0aas”
'nvent i on THe® pLEcEWPPIRSUNEPoR PESBEACH PEPCSrgiar pregustiaess aratus.
i Pt o BT atroRLY oBeede bt b S e BR e e Scessi ng
a digital S;i_ngggle;ss? bis S REpFONEECERE IgEaieh 1OS pPéEéHeBhg Coircuit
106 is output from an output terminal 107. An output
of the audio decoder 105 is output from an output
terminal 108.
15 The tuner circuit 102, the demultiplexer 103,
the 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.
Tn 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



operation processing block and the plurality of digital signal processing

. blocks; and 20 a neans for encrypting data of a streamtransferred through
.the bus. The present invention is a digital signal processing apparatus,
conprising: a plurality of digital signal processing 25 blocks and a host
arithnmetic operation processing block as functions necessary for processing
a digital signal; a bus for connecting the host arithnetic 5 operation
processi ng stmwadm avicklt e Exkernal d&Fvifiey tal si gnal processing bl ocks; an

interface for an extension function rovidin%ggediunlconnec2§S to the bus;
and 5 a means for enchﬁyr!tqsngi%wjdﬁ‘ﬁ%@%e e SATER 49Ut put  t hr ough

the interface of the extensjon functjon providing. med umwe data of
the stream¥ece¥vaRiiey & 411t e‘i&je%‘?r T RS %a%?bvifhl né&lén{é?l um

t hrough the bus, 10 The resgg# ' veq%i (S | YipiAlceditgdadlyPr ocessi ng
zed i . ce 1
net hod, comfRFSHYRF tH %‘?’éﬁo e‘.\ésqwu rftcﬁtl,l?\g tlj%c ons necessary for
processing &, 4.gh 18l cshonal Ot W Aldddr Ofudl gl t Gbmsididl processing
bIocis and %P?&éhi%f???ﬁ’ |%€§§§operatlon proceggéng bl ock; connecting the
host _ari thphl L. Opel AL oM, DISELERNbop! PRkc il tiRLig LTGYely of di g tal
si gnal processing bl'ocks through the bus; and encrypting data of a stream
transferred.ys20,¢ hrough the bus. The present invention is a digital signal
processi ng nethod, conprising the steps of: structuring functions necessary
for processing a di gigeteweNain ahat meattadd tof ofhiklyi theed MEJ si gnal
processi ng bl ocks and a host arithnetic operation processing bl ock;
connecti ng ¢&gthably acontnelsctbpeention device in consideration
10 of each portion of the hardware, since the design work
should be performed for each device, if the design of
the device is changed, software should be largely
rewritten and hardware should be largely changed. Thus,
the developing efficiency of such a method is low. 1In
15 addition, since parts cannot be used in common or
structured as modules, the cost of the device may rise.
In addition, the size of the device may become large.
Moreover, digital television 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 solve 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.



L processing block and the plurality of digital signal processing bl ocks

_ through a bus; providing an interface for an extension function providing
.medi um connected to the bus; and encrypting the data of the streamthat is

out put through the interface of the extension function providi ng nmedi um

when the data of the streamis transferred to the extension function

provi di ng nedi um t hrgltéggvtet}e %%.n 1 Ehfrentss Wjﬁé@r &t gital

tel evi si on receiver Stiuctured as bl ocks and connect ed t hrough a

general purpose us.. Misodhh thfditdd Wl ¥cbb9sks by atheusséypes of
digital tel@vision broadcasts that differ in carrier waves, nodul ating

systens, a%%é ASSA HEF S & MBhafRig ec Ha sl € dnayVies eopbedr yption
encoder /decode is disposed in each block, contents transferred through the
bus can be g{Ptiasd esbpyiegh 8o nelie/ pdomreets aiey notecoedpretected. is

di sposed in an interface to which an extension plug-in card is 20 attached,
contents that are outuérdforres t ken iohjadtacE cehe RresentecipEn BioRf
Description of Drawings Fig. 1 is a block diagram showi ng an exanple of a
convent i onals reesepnovifelevi dtgival asstyrplt Aproceseing aPBRATBEBRARASt; Fig. 2
is a block diagramfor explaining the basic structure of tﬁe péesent

i nventi on; &imeti8od sthatcwbhew | eoRteREatFIRSESPFEnEREOYIR 24BARr at i ons of
comands and a screen diﬁslay; Fig. 4 is a schemtic dh@grggéggr expl ai ni ng
a command skatbe rpretedtrd Bhotheserse FHat snecesSatRehBl Fetal 8gr am f or

| ai ni d t f t h ; +Fl [ fl har t
For oxpl ai ritH TREVEREESrat BLORED ort CPREFRFRR,thEBaoR, 4, (%% ) ook

di a ran1shomﬁn$ andgéa Ig of a television receiver according to the
prek@nt i nvBRRRAATAEFES BYPS a bl ock di agram showi ng an exanpl e of an

encrypting §%$§§§§u€§5$gggﬁg Eﬂg%ggigg tel evision receiver according to the

present inv I's a ock di agram show ng anot her exanpl e of the
encrypting process pefforgpdséntt igvépt eyhsionaracgival atgnadling to the
present invention; Fig. 10 is a perspective view for explaining the

tel evision 35o6868iM8" apsaeaduBy tompbespngsent invention; Fig. 11 is a

bl ock di agram for explalining the case that an extension plug-in card is
attached to the tel evhspburakityvef atgbtdingignalhprpeessandi nventi on;

Fig. 12 is a schematic diagram for explaining generations of 20 c%hnands
and1g di spl Byoskseandi a hhetcasdthmetis pegration processing bloc

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; and
V20 a means for encrypting data of a stream
transferred through the bus.
The present invention is a digital signal
processing apparatus, comprising:
a plurality of digital signal processing
25 blocks and a host arithmetic operation processing block
as functions necessary for processing a digital signal:

a bus for connecting the host arithmetic



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 tel evision receiver
according to the present invention. 8 Best Mobdes for Carrying out the

I nvention Next, with reference to the acconpanyi ng dr.aw . nbodi nent
of the‘pre%ﬁ,rgragﬂquptﬂmesgﬂngommramﬂe&heAMrg!Hgth flopal i Tl
the 5 present invention, a digital television receiver is structured in
such a nangﬁgﬁgynpﬁﬂaﬁgyﬁngrb&nﬂ&%ﬂy for the digital television receiver
are structured as blocks and connected thraqugh .a bus,, Mich el enents
necessary for a digital irGemflagg W 3% &H are structured as bl ocks and

connected through a bus, various t s, of diagital fgkevision broadcasts
that vary ipreetdimg nediyn ?RRRR%%? gU%y% égéﬁéhnd conpr essi ng systens can

be handl ed. Thus, the devel oping effi .lﬁﬂ.‘f ﬂ{,d&gﬁéaéf 1thé edEmeanm on
recegvers i s inproved meARS) of 5 o‘?‘f}cj\:/&n agneV\? service is started, by

addi ng hardware for the service,.t deyiegrgas efsthy eaheheiene service.
Fig. 2 shom&hahelﬁaQPEPEFrEEFBP%hoFﬁg g#gital tel evision receiver of which

O e os S anbn Drobi81R8 hEALLHCUNBRCLRL! datar of ABCDFSERSTand

ig transferred to the extension function providing

medium through the bus.

10 The present invention is 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

15 operation processing block;

connecting the host arithmetic operation

processing block and the plurality of digital signal

processing blocks through the bus; and

encrypting data of a stream transferred

20 through the bus.

The present invention is a digital signal

processing method, comprising the steps of:
structuring functions necessary for

processing a digital signal as a plurality of digital

25 signal processing blocks and a host arithmetic

operation processing block:;

connecting the host arithmetic operation



a bus. In Fig. 2, adigital 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 bl ocks 11, 12, 13,
14, 15, and 16 necessary for the digital television receiver are a host MPU
bl ock 11, an AV 9 signal processing block 12, a front end block 13, an

interface bl ock 14, | ug- iy 4 f AR oo d ik A1 heidgiain feature
bl ock 16 ti?ftocaersjeﬂél@ﬁrpg"cotl%d é{hod %rger t}j}s 10. The host MPU bl ock 11 controls

the enti re J& | g oS SifRigPrPasesi ng bl ock 12 perfornms a
deconpressi-ng process tor a video stream and an audi o stream and a graphic
process. The front engduiealgl ansalmerEate @dr amn wasersipral of a desired
channel from 10 a received tel evision broadcast and perforns a denodul ati ng
process, arrd{dilor Preaetdigy meatass ,cantesied ord itlierbuhe ardect ed si gna
so as to decode the video streamand the audio stream The interface bl ock
14 i an interface sumcmptineg [HHeE de3SY afttdvd stwrgan Wt okhecting the
receiver with an external device. The plug-in interface block 15 is an

i nterface fartmonngutowgh ttie riottentace of e BRFeNFHPD HIRKELAR| on
function. The built-in feature bl ock 16 acconPIishes a required built-in

function. Jorohkding deedium swheksthe A3t AhstRe $HHRY"dhPa and audi o data,
commands, and data are transferreq%%g th& bus. 10. Thg.ﬁggyaﬂga ahe hi gh

| evel |ayertzanskerced nt® the eHteRAloRatU R heh RV WAt 948 not  depend
on hardware structure, not |ow |l evel layer 25 commands for directly
EPéFQFSEXaane, a command "Receive a frequency of X

control | i ngt a9 &R &t
mge%nié %c@%&?ﬁ& 13. afdos&1 cosT@PdsidR  are also

chappel ." is issued to t
gen 9a|-purpose scri Vpe-tonman as "EnfTarge (or reduce) the

screen.” or_ xawa clLckerycthibaans bESERE ARAtB6nAYcEe@nahrpughessi ng
bl ock 12. en a script 1s %escrlbed with hypertext, 5 such operations can

be easily aﬁcggﬂgj_-gi]e 1rpBs&t bes . Wortiss, asy shupstitutinmg &hlwy script of
whi ch up - down keys 201A and 201B and enl arge reduce keys 201C and 201D
are di spl aystodrg, coarrsds Opdst of CiDditalr tspewmilshgnt brohdcardBcati ons
201A to 10 201E are enbedded is created with hypertext. Wen such a script
i s di spl ayeghat atffen showarrhefi wavesismdivpptjnd swshensredRdof a
browser. When the indications 201A to 201D for the channel up -, down

but 18ns andcempeessingasystemsedasebpubapddedr e WieR @Ry ener¥RHHAMds CVDL
to CMXM4 corresponding thereto are generated. The_co nds are sent to the
rel evant bl engeder ¢decgdehendasBPsed FBC@P9§sb§88Ev§°88ﬁﬁE%5, t he bl ock

Do o DE2ng28, 20" ERPORGh ¥nk bhi® SR BB BrotBotaUe RAGR Bhook O
encryption encoder / decode circuit is disposed in an
interface to which an extension plug-in card is

‘20 attached, contents that are output from the interface
can be protected.
Brief Description of Drawings
Fig. 1 is a block diagram showing an example
of a conventional receiving device for a digital
25 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



20 conplicated process, JAVA or the like can be used. O course, the
_ present invention is not limted to the use of hypertext and JAVA. The
“.physical structure of the bus 10 is standardi zed. The bl ocks 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 MPU bl ock 11, the interface bl ock 14,
and the plug-in interface block 15 11 may be di sposed on a not her board.
The ot her Idesskatinns DE garnandfaish aispesy Selaaudht®r bddtd. The
bl ocks 12, 13, and 16 may be connected to the standard&zed bus.
Al t er nat i ved schematifyidhagram f e & adning a comman 1anfaurf§r°f% my be

structured as integrated circuits or, nodules. In th npl e, the
receiver i € G}Qﬁtdé?f‘?‘?ﬁ%?‘que%ﬁ(%‘t tt cfc‘ﬁ“efftlt%e&jf%&g%{gn%%&aprocessi ng
bl ock 12, the front end bl ock 13, the j .t lug-in
interface BPERAIEUENY Y FHWGRS | e-I}tne%feJaﬁ ‘};ﬁe@b oﬁ%é%og\é{/er%? shoul d
be noted that, t he dj vidi ' I ng ) &prape. O
course, vvhgé jesacah %%g&%%ﬁ%%ﬁﬁdﬁé %a%%?%%% E%k is not always

conposed of; ong boaytbq 154 d. 0f hes s Lsck tatagFamDsow g tawnal bl ocks may
be di sposedl on one board. For exanple, the host MPU block 11 and the

interface Qlpglpild dfYa DEeThwoset Pecontedadcording ot sehe one bl ock may
be conposed of a plurality of boards. 20 Each of the block 11, 12, 13, 14,

15, and 16 préSswE eirven COONRIELY eC®i e dh thlockghdiagramsshoyingedut es a
process corresponding to the command, and processes a stream and data
recei ved t hsxampblé hef bars dicr®hteg pxereshderEermR@simothe argel y depend
25 on hardware is received through the bus 10, each of the blocks 12, 13,
14,105, andtdBewibsion Qreceeer ratcordirg stogtiniPyesen hghyvenkidnso as to
interpret the 12 recei ved command and process JG/% The CPU of _each of the

bl ocks 12, Hbg. 19, issa Bheck g1 RIEMP TRAVING 2P COFAEREE 2P executes a
process correspondin o the command. _.Each_ of t b 13, 14, 15,
and 16 has ¢ ¢R¢Y ti%%tPB%%?ﬁfe%e$£ﬁfm%?ei%o€$%s%%% |%%£ B the received
command. A portjion_that | ly d ollil-T =¥ es ocess in
t he bl ock tﬁ%?% 9rlﬁc%?ﬁgiggog%S?R§QS€%%€%P?% a cgﬁgggPﬂg 'd%gg$%n1shomn

T Oee brBeloRboliye bl pck Fdrotdfrhonidd endl gbibeyslonnter face HIF for

a process Wt evel command that is a general purpose command and
thaiidoes nP%ng@@PdaQEOPéiﬂﬁﬂEG-tﬁE bphesénbeinhentiorachiof 1heidl ocks 12,

4, and side has a driver DRV that interprets a high |evel conmand
and perforng glock 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

-26 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.



15 process that nore depends on hardware and a |l ow | evel interface LIF that
~directly controls the hardware. The host MPU bl ock 11 side sends a high

.l evel command through the high level interface HF and transfers it to each
bl ock through the bus 10. The . ~20 driver DRV of each block interprets a
hi gh | evel conmand. In that case, portions that depend on hardware are

handl ed by th iver \ 42, 13, 14, and 15. On
t he ot her féﬁ‘?g: q@?&%oﬁi%ﬁ%ﬂ%%ﬁﬁ% ﬂ)st #bl ock 11 side nmay have
a driver DRV. Howeven, &L A T ith Rtk abcoMiRihyiavy hardware is
added or hardware isqgﬁggge , a new driver DRV should be 13 installed or

the existing.drive, RRY stisud thdier d@ngesl plégensphedest iemnsislich as

streans of video data and audi o data and data that is not on real tinme

basi s such ys CHBRIBE ANAcdRird inge tor ahef embedinerntheS thes 10. A bus t hat
can transfer different types of data may have two bands that are a band for
a high spegskéaddrenm srait fon vialedi giatal avell ewits borjarecehven Hand for data
that is not on real tinme basis such as conmands. Alternatively, data may be
assi gned prétrudtyundd i in sswth aa reanrer t that selebeRt i NeTeeS2HAt E08nd audi o
data are assigned high priority so that the streans of video data and audio
data are tremsndtgbtakht telenisherregetvedadbe t FEFUFEUredndfitted to the
bus 10 is for exanple a script_type conmand that is not on 15 real tine
basi s unl i kelecks g eerrested obhEMUOR TRURYSt he data anount of a command

t hat i t b kapl d. h b 10

can send both- commandeihe L RECST IS dith Sratatinh Gata 20 I n such
T digital televisi . . . h

Akt he | nHF P VERT OB BEvEL Sk st fErNGRukGa b GLIERE bRATT ] B i ough

t he bus 10tﬁggﬁggggg?ggfo§é§e§p§usgngagﬁéasaf§pg§cbgngggitalough t he bus

10. Thus, evi st on receiver can easily handl e various

types of telgyiviQioR' Prd5885StsConaeavaeny! yn therdeyewapesg environnment of
the receiver 1s remarkably 14  inproved. For exanple, when a ground wave

digital broggdgashtifigsépsteds,aahel evnpressingesystembatanebei ves it shoul d
be newl y devel oped. gbmever, when 5 the receiver is designed fromthe

begi nni ng apah@Beder Vitass | hehgraevslloming dHficliencyef adigitaktarted, the
devel opi ng efficiency of the receiver beconmes |ow. Although the carrier
fregsency, tellevasion sgsedwerer isr ioprevedi ngIRy34@ht1eR anép@Rt2st r eam

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

-20 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 structure, and .so forth of the conventional digital satellite broadcasts
. are.different fromthose of ground wave digital broadcasts, when ot her
.systens of the conventional digital satellite broadcasts are the sanme as

t hose of the ground wave digital broadcasts, only 15 the AV signal
processing block 12 and the front end block 13 for the ground wave digital
broadcasts can be devel oped. In that case, as the services of the ground
wave di git alidnaladoastessimg silaaked 2 are Aratyrend Rlrassthg 3 ock 12A for
ground wave digital broadcasts 20 and a front end bl ock 13A for_ground wave
digital brdaderface ey dopad PANRTiDARteracs RIQg 13y AR HF ng bl ock
12 and the front end block 13 are substituted wth the AV signal Drocessing
bl ock 12A AnHiktreln ripptwin) DIk U ARF e IS e %e? e?l'g?/?%lf on 25
recei ver can handle the ground wave digital broadcasts that will be newy
started. Th&: it is not necessary to develop a receiver for ground wave

digigal 15 broadcasys, ffom Wha BEOLANi N0 odaId AR e portions for

grou%d wave digital s are required, y those portions can be

new y devel addit i2QN a4 0 j aceipeHrdis ke 5
changed by ]Eg:)%g%jg‘fe% t%‘g{eap?g’risé' t%&n%@ﬁ%}nﬁ t{l%k;lost l;}I\}é%ru bl ock 11.

Li kewi se, rgceinerssdDig hbbddds tLb£VA Sy Dledr SpEeant nd awughdsat el lites in
Eur opean countries and - receivers for digital television broadcasts of US
CATV 10 st afipdsm Cama be §psphic deveteped itehdromteehd dlivel L Hesi gn t hose
receivers fromthe beginning. In CS digital broadcasts, a television

recei ver hageBedbsled chipties waes $ibgnal cofiryi degs predcchanmell t fsem| s
connected to a managenent conpany 15 through a tel ephone line. In such a
casg) a nodenrdééiveddtehevision bheadeast-andfre¥fieEMI62 Thus, a device
necessary for receiving such a broadcast service can be easily unted as

t he built-i@enedulabing cRROISSS | RRJFFPHNCORI AHETIRI BYACBBHNI 32Yi ng
service, 20 a video-on-denand service, . and. ot her Sﬁrv&ces ar xpected. To
recei ve a n8w ERFYRcEOT hEheBeLerhsd pelandtqsO | A5 ht 9gEREe ?ﬂg hardware is
added as a deyice_attached to the plug-in_interface hlock X a bl ock
i s repl aced’Wief ﬁﬁﬁ?ﬁ@raﬁﬂegg? 3%8 eﬁkge%@%/ é@?ggggs af%géﬁég fo the

plug-1n 1Nt gL19ge b Obkoloacd Gubkhs! BRECOERETYIDE SRBNEEREe Farsuch o

case, the dri oréed rn a nenory o e block 16 or a nenory of

the,devi ce 8§hgg§@gn§0tﬁgergkﬂﬂvéf witRr fAcexbLPRkl 1@evyben time bl ock is

repﬁaced or eviCe Is attached to the plug-in interface block 15, the

driver may Be,guianehteakhyei BSbak! €9. 1kNahhahtbrease, £obe operability is
i mproved. |Ih addition, as shown in Fig. 6, when a block is replaced or when

a device iscghhaehetqgt ehkheepbligernwinthehbadwabbofkrlsn extension center
may be called and a relevant driver nmay be downl oaded therefrom 10 In

ot her wor dsfuastsbonwn Tine Foui 16;in t£éatuiee drlocied (REERPPEL $MVE L2 has been
repl aced or a new device has been attached to the plug-in interface bl ock
15 (at steprsgoiredvhedls-BnoERNEA4OBeen repl aced or a new devi ce has been

attached to the plug-in interface
20 Ptug 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 are 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



15 bl ock 15, the replaced device or the new device is recognized (at step
S102). Thereafter, the service center is called by a tel ephone (at step
".5103). Wien the service center is called, software of the driver
corresponding to the recogni zed device is transmtted -. 20 through the
tel ephone line. As a result, the software of the driver is downl oaded (at
step S104). Alternatively, software of 1t [ve | paded with a
digital sata¥§ iac]eg%ﬂféﬁac%’s]t'@f@%ﬁe osfc%lé}legﬁ%? %?%@%va%?@r%ﬁdcast
signal . 25  .course, onl ¥ 'y ré 1&@s*shown in
Fig. 4, the gH3Rs® s%oo]ﬁlraé/%%@ele)zs a Fe%gﬁhs%eﬁé%@n?m%iﬁéfor i ndi vi dual
bl ocks 17 ..gh i {qhS1 odEELEE@IV1beki D3t all a
driver. Hov%%f,&%%%%%@%ag, %gﬁvsﬁ%r\s\irg@%f a portion that depends on
hardware i s changed, ied ™y & iRCESSalesdlbaE il th thymevent, driver. 5 As
descri bed above, digital television broadcasts are perfornmed through
varigus trmS@@fhm&wr@aﬁm @ss Bl padetonpri skedr ound wave, a CATV
network, and a television line. Carrier waves, nodul ating systens, and
conpressi ng systens uRehfiosr Mbriwi tas shdwayiin Fidr chdcasTGriRE y
dependi ng on transm ssi on nedi uns, countries and areas, broadcasting
conpani es, @fdwisich oup h- dowmdkey$ o201A nand g2@bP ardeondpbdebroadcast s,

vari ous services such as HDTV broadcast, data deIiveré servicg and
vi deo- on- derediacd Skers v2@LC aard 20 LRt 2Be FhERlayedahe, SOMBRNGSy; t ol

t el evi si b d t di t j m_SSi i , ,
Servi cos. | aAPBOLS oM SHOEREEPEnALel oS alnibeRETRER 2BABCTob oeke’ ¢ had
lish 20 individual ti t | Si i ted
6 205t andas 615 car, tbegaed iz offeRtel HEHE hIROEERE ed Sat ToC
h dth h t dj ) h , 3t d | opi
are exchanged_ Lhy oyal, e 51 203" dhzgdeBUS: shBwhNah gage. athg devel opi ng

ef ficiency Bf VeEfs is Inproved. In 25 addition, various
types of teleyisio0gr §CLY Anofagi brohaael e wesi€ies that will be newy
started. Fiéi¥bié2§asggnhe§g%%§e Sf the real structure 18 of such a

tel evision &ﬁﬁghéﬁ#ngr‘zm' té. 280Di 8ber 8ak bBHanA&lexpenddolwnom a host MPU
21. A ROM (Rea y Menory) 23 is connected to the bus 22. An additi onal

| ogi ¢ 24 i spaeppast afat 8ctbeni Bheargk busediceo bas tonss armet @id ckedunct i on.
The ROM 23 stores an application programfor operating the entire

t el ggi Si on eemMaANEs. CKD1SPRAEMBE cerrespevdddgt shelethogreCPU 21. The SDRAM
25 stores user's personal information and various types of 10 setting

i nf or mat i ongefibralhedt Crhe 2dommardsinete cgelb O btRe3pelaydthh a bus
controller 26. The bus 30 is used to transmt streans of video dgta and
"audi 0 dat a bhacksr d1lclkpoAbl-ogiker|§ RLREEsEPTRIYNSFaSURR RofiflNAR%and dat a.

The commands 15 are_hi gh | ayer commands t hat %o n@&ngeggpq?&p har dwar e and
that are noth8nbregk PPRECEHS; & PARCRTSsCORALSRPECESS ng block 31, a front

end block 32, an external interf kK, 33 j.Ltin feature bl ock
34 are conn&OMBd tt% 35%5%0?a$ﬁep£8§% BédP??gﬁfﬁtﬁgk us 30 has a plug-in

intgrface 35,49 i 5k eAS LPORSUY- MAVAALE heCanKhe id ahedda the plugin
i iit & ace 35 ‘
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
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A‘portion conposed of the host MPU 21 may be di sposed on a not her board.
Each of the blocks 31, 32, 25 33, and 34 may be di sposed on a daughter

".board. The shapes and term nal positions of the nother board and the

daught er board may be pre-designated so that the 19 daught er boards of
the bl ocks 31, 32, 33, and 34 nmay be attached and detached to / fromthe
not her board of the host MPU 21. Alternatively, the blocks 31, 32, 33, and
34 may be stawydierétspesdd ouksa onothergheard. ciTheiothes bheeks rhésferred
anong the host MPU 21, the blocks 31, 32, 33, and 34, and the extension

pl ug-i n carlkB 3eandrudgrey ke HissBTEed mmdianFten s coftol | er 26.
Alternatively, data nmay be directly transferred anong the bl ocks 31, 32,

33, and 34 kfel20 Bkt ARG off Jreg-B% RBRPFEhotO tHDugh the host MPU 21
by the DVA (Direct_ Menpry Acc control.. a gan.h ransf.erred from one
bl ock to or%tﬂwiﬁr?eg‘?’%ti ?@ﬁ%‘?mﬁé e&XnD%z‘e\ rlé"glﬁvg'rdlrueag rlc?r%kgsne bl ock
to a pluraljty b] oc | n. ot he rg§{ t e, broadcast. The

br oadcast tirt\hsf;e'r rJr:g’gkf)‘bErg?i o%h%a#)be slgej(%l %encg@]??(gnas%ort stream
received frg : ; P4 0 hfedransmtted to the AV signa
processi ng %ﬁ%&%ﬁéggédlfﬁgl%(t%nﬁ%m? n?erface bl ock 33 at the sane tine so
that while a picture ¢, 36l AR T ethd hedeBRePOrd @ivAma can be
transmtted to a device connected to the external interface block 33. The
AV signal piRESSEhdthds PG o BYdk aTl 5 theleAV peldeas pndcesisimg packets from
the transport stream and deconpresses the video packets and audi o 25
packets to wIégk NBE, villeoftonh emdl black L3t athdhinyerfageableekcessi ng

bl ock 31 can performa picture process for the decoded video data. 20 The
AV s0gnal précetlsenplipjoih BitémEace OPloak, 15, vagdotheclddtt4dn an audio
decoder 43, a denultiplexer 44, a graphics processing circuit 45 and a
bridge circfeatuse Wheclkpls 41 Hawaveax .ddd fhdHet b noteddhafyitdiecoder

43, the denultiglexer 44, thee%gaphiCE % ocessigg circuit 45, and the
bridge circ@ividing methedels ciot ol YRR chP S 3% SXfBPIFont end bl ock

32 selects a desired carrier wave signal fr he_ r I S| |, 10
denodul ates the sel ec?goc%‘élfst‘? Er%geas?tbn f(,g&]%elr o&%éﬁg%rérgpgcorrecti ng
process for. the. degpdu Lopal , u t LANSRA! bostgeam The
front end bPS%Ed32°ﬂ_s£g£§?o%% Qﬁg %gggyglégﬁgég?%Pu_SZ. Thg front and pack
51 has a n]fﬁrofhéfuhﬁrdé,!9@6'ofsﬁbféaﬁhﬂstiénﬁlrEﬂb&ksaﬁaynbérnEdlat?
frequency anplrtyrng circuit, a denodulating circuit, an error correcting
circuit, ang;sgobeatbnt HAL B6A¥EI! R &raRiMed MigMRdst TNEU aslock er nedi at e
frequency signal. The interface block 33 provides an interface .. 20 with

.. an external 1dexhaetrer insgepdtagblockol 4emagpbe hepbEEE 689dnet andard. The

external interface block 33 has an interface 61 corresponding to for
exanpl e t hebb&ER. 1398 cdwarsky doredblodPungy 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, 13, 14, 15, and 16 has a CPU (Central

Processing Unit) in many cases so as to interpret the

12



The built-in feature block 34 is used to 25 provide an addition circuit

_ hecessary for receiving a digital broadcast. In a digital broadcast,
.received data is transferred through a tel ephone line so as to 21 perform
a charging process. To do that, a nobdemis disposed in the built-in feature
bl ock 34. The builtin feature block 34 has a circuit 71 that acconplishes
an additional function (in.thi de a 7 The plug-in
interface 3‘53?)?%‘{/‘?%&0 a%‘itae%&siéﬁéf%%%t%h ?%lre ?%égio\% ngg:;)al‘éah ﬁoefw servi ce.

The extensign, AlHgkd £A1ch30 12, aifached 16 iffepbborsNai pégeioge 35 The

extension plug-in car as an’ 10 extension function 81 and a CPU 82. The
ext ensi on f&]@ﬁ&&&‘ Slai sxcouPoses Prosass eseraggohaifyate that acconplish
n

an extensio unction. The structure shown in Fig. 7 conposes a television
recei ver 20c4hadnd ECEHads JOtmMxXaTYcks 115, digi tid, QS bramtickathad n t hat
case, the front end block 32 that perforns the QPSK denodul ati ng process,

t he ¥iterbiadgeDdénotpabcepsratas hardiRere - Sotpespondilrgetootheorrecti ng
process is used. The AV signal processing block 31 that deconpresses video
packets of Pécéiwedpoommandear?s proripirags sdh it drargglandlerenas 19t MPEG 2
system and audi o packets conpressed corresponding to the MPEG systemis
used. In a NagdwareCEbmpbadeas@,PﬁéﬁeéﬁaﬁﬁlEpeabgPﬁhthBFe?§°G+h band is
used. A received signal of 12 25 GHz band transmtted froma_ satellite is

recei ved by a par abol B0 PEReMOFRT - SFHOVFNOWAHER (R CEPREHPEIJhal i s

ted int i | of d 1 i . t
i Sposed | ndlageahr Shova BRcERa dndcienhosh WBY PEREE I s1f8THEE," 1he
f d bl ock 32 | i i . i h | f
thelPecor ven SaRarevef i Rr8RFALR ATF o2HE ' BEBbetn B1EhoR" fgRNannel from
denodul at i ng, oL HC Samahﬁetkkte;giaSQSRékaﬂ Pﬁ958§§’c@ﬂﬂahﬁeaBGEd'50|OWDn

code error correcglng process e signal sO as to decode the received

signal to thg.trapsRoRbtShbpail Ah hh2EwREEN! .0f hené esehaethana@nnel is 10
sel ected co?ﬁ%gpgﬁégng to aﬁconnand sent fromthe host MPU 21 through the

bus 30. Thegheht o#Pthdlb368RE 22hi b, ! ager ananmendigechassa’ Bedwiere a
frequency of X channel." through the bus 30. The command is sent fromthe
bus 30 to tbhrvCPhab2intetrpeetsont hegl hevel 82mmafdThedCPErS2ringterprets
t he conmmand and generates a control signal for designating t he received
fregsency tpracdssi thdtcmpreedepandsf ppghandyaser padpandeigleyethe command.
In reality, the CPU 52 generates a control signal_ of the PLL that conposes
t he | ocal 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
.20 driver DRV of each block interprets a high level
command. 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



.. 20 oscillator. As a result, the frequency of the received channel is

_ desi.gnated. The front end block 32 outputs a transport stream of packets of
.video data conpressed corresponding to the MPEG 2 system and packets of
audi o 25 data conpressed corresponding to the MPEG system The transport
streamis sent to the AV signal processing block 3l through the bus 30.
Thereafter, the transport 23 streamis sent fromthe AV signal processing
bl ock 31 t airisteadedildnr pilex exist ing clrjvenh RV  shpuldb kevdcharged- chip bus
47. The denultipl exer 44 separates the transport streaminto video packets
and audi o packets. 5 Hilgh speesl gddleams fuchaf stFeaans it X oder 42.
The audi o packets are sent_to the_ audi o decoder 43. The video decoder 42
perforns tfatbrazdiadatayand 43k (Hayi R P Yht P c’B‘?ﬁerE’s’%"El

corresponding to the MPEG 2 system s s, to_decode the video d . -The
audi o 20 dét‘%ﬁije‘f HCh AF ST a"’erb‘gn%?%%s?ﬁ% TR %r]f%‘? f?'neﬁ{%tudi o data

conpressed corresponding to th j ode the audio
dat ag. The vt?‘ﬂ%of@at 3@%0&21(?%%%}455@\??1%?3%?%&%?63% ?c?p;egsnsﬁfo t he

0r aphi oS _processhap SlygUlo Paddy ol thee | 4 5di® Aup dTnadie 15 or aphi cs
processing Circul perfornms the picture process for the video data. The

picture prg PEEEOAMESL Y dber HiSPNiEEa PAREESEANG EAf&UARA4R depends on
a comand r%@%%%e%f%ron1the host MPU 21 through the bus 30. A high layer 20

command forpx@Bdbe d&esuegat ois eber @) réde simechasis sssemtadrom t he host
MPU 21 through the bus 30. The conmmand is sent fromthe bus 30 to the CPU
41 through ébmmédsige Aitentndt 4 lylhalatRU mby ibe ersmigned pericortand and
generates a control signal for reducing / 25 enlarging the screen in the
designat ed sinzsuchra asamnel nghab steeamsmefidvideordatatgndt gadipy 41 sends
a timng signal for reducing or enlarging the 24 screen and a Eorrmand for
directly cobrtal aregapaigned chightPEiorhbyi 8Q PreEetRe nFLEPPRS| PL 45

di to th i ved, high | d. T ' hat | e,
The | ndi vi (UAAe8 Saika( RBAS=HELBsQaFy FEP EPPORRRFERG Ehohiahcaretn & -

50, - Commands and- ot dariomiand (Y oft ot EBEHHE S pRe A AR the bus
30 i's standardized, Lhe) deyelopipg efhlCLoRGYnAS that 1§ VASE O8N
15 real time basis unlike a timing control command. Thus,
the data amount of a command that is sent can be
remarkably suppressed. Consequently, the same bus 10
can send both commands and streams of video data and
audio data.

'»ZQ_ 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 receiver can easily handle various

types of television broadcasts. Consequently, the

developing environment of the receiver is remarkably

14



10 receiver is inproved. 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 devel oped. However, in that case, since streans
conposed 15 of video packets and audi o packets are directly transferred to
the bus 30. Thus, an external device may be connected to the bus 30 so as
to extract yideo(g§ckets and audi o packets sent through the bus 30 and copy
themto the"d&VICe." Wien the bus 30 is .. 20 standardized, there is a risk
of which a device thal, ScRe! GthdiP 4 Nprdutia 3hvndatditapxt racts vi deo

packets and audi o packets sent through acconplished. To protect contents,
25 encrypti?Ebéﬁﬁﬁgﬁrfs/sQ&@QQE[Saafeléﬁﬁﬁﬂﬁﬁdré@eih@rbtnaks 31, the
extension plug-in card 36 the bus 30 is easily as showmn in Fig. 8, 48, 58,
68, 78, andr&eres 3Bt SfouBdtb8Snewnly devebsped. t Hdwevems wBikn 25
respectively. The encryption encoders / decoders 48, 58, 68, 78, and 88
encosle stregie pécaiver packessgmed fmoinothachkeginningsésrthe fromthe

bl ocks 31, 32, 33, 34, and 5 35 through the bus 30. Since streans of video
packet s andsemvioce ptlskegsoundrsdee r @igihabughoadeastsigoshreteder ypted in
such a manner, the contents can be protected. In that exanple, to protect
contents ththe devéleping efitigiengy of hEhenEeGRiver RAEOHEFslPYdecoders
48, 58, 68, 78, and 88 are disposed in, the_ bl ocks 31, %% 3§ and 34, and
the extension plug-i AEENEs the SRREieh| {XeqReReyr MTWAtIRS b ocks 31

32, 33, d 34 h dinth t of,th i i sk 15 of which
contentsagr%Y?Egégdegﬁggf?éﬁ??ﬁgi§$oﬁﬁgt§T? §§585§$£5n%pg35#: Tela?iveI;C
| On th th hand he b t shBAyhhterf 35t
hel0 Cout o; BEEUSReCa aali fo thafh 8E; ERdcohOBhEEnRY s pRelD PUTEEE 55 1O

| nterface 3g,p¢h ¢00! fAbaBAEEXhERCREREUESALT £RBR! BRoBYSoB0grbliaar i sk of

which the contents are l'eaked out becomes the highest. To prevent that, as
shown in Figs 8’d§§i€8§09k85d88§95?rwheﬂeéﬁﬂéf 89seemsberdtnposed in the
pl ug-in |nter¥ace 5 so that data of contents that flow 25 on the bus 30 is

not | eaked guhvbhembhh® alydthl batelisce BToalivathe aekethei sameecei ver 20
according to 26

as those of the ground wave digital broadcasts, only

15 the AV signal processing block 12 and the front end
block 13 for the ground wave digital broadcasts can be
developed. In that case, as the services of the ground
wave digital broadcasts are started, an AV signal
processing block 12A for ground wave digital broadcasts

20 and a front end block 13A for ground wave digital
broadcasts are developed. When only the AV signal
processing block 12 and the front end block 13 are
substituted with the AV signal 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

15



t he present invention, when the extension plug-in card 36 is attached to
_ the-external extension bridge 35, a new function can be added so that the
.receiver can handle a new service. 5 In other words, as shown in Fig. 10,
in the television receiver 20 structured as described above, a card
attaching portion 91 is disposed on the front of the television receiver
20. The extension plug-in card 36 is attached to the card attachi ng portion
91. Wien l(rtdeicadtensimm pthe-beginnih®s Eyeat tifeparticulad card attaching
portion 91, the extension plug-in card 36 is connected to the bus 30
t hrough t hep@ttipens for egreund 3RmvenEigttrl HERAFINHI}ELin card 36 is 15
connected to the bus 30 through the plug-in interface %5, fupction
cor r espondi FRAYFed neRRLErtheee CQRF*{J&%%%‘?FH&F ALY | W?'ﬁ%p?%ncti on of

the extension plug in card 36 that,is tached to.work, controlling 20
sof t war e nﬂpb%iqjgwl?edthq'h%"%% YU 19 g&%f’f%?’ev%yc%%o%é ovi ded as a

record nmedi um such as magnet i ¢_di . Opt | 'S may

i nstAl | thecl’{g%‘?q r%yt%‘?l?gll?%lét\’/ s%@uf#%%g}(\%gréf ﬁgﬂ{‘/e‘?f, gﬂngtﬂﬁiﬁ case, the
user shoul ' for the installing operation. 25 Thus, to prevent
that, as sﬁgagq$ﬂ°é$gflll, a script is stored in the nenory of the

extension plug-in carg 36, den-ddior vud£Ned PRy gl Nt sPewi ok S 27
attached, the script 1s uploaded to the main nenory of the host MPU 21. In

ot her Wor dsprSeasiors tRrSug®NSLes LB t &ls agn apusbpean i cotmtridd, ande
extension plug-in card 36 5 has a command script CVD, a command interface
ClF, and a gstcatveBREoihélghtabwekéehsion progdcastarof 36Si ATV
10 stations can be easily developed without need to newly
design those receivers from the beginning.
In CS digital broadcasts, a television
receiver has a modem that is used for a charging
process and that is connected to a management company
15 through a telephone line. In such a case, a modem 16A
is disposed as the built-in feature 16. Thus, 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,
26 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. 1In such a

case, the driver may be stored in a memory of the block
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attached, the host MPU 21 recogni zes that the extension plug-in card 36 has
_ been attached. Thereafter, the command script CMVMD for causing the extension
.plug-in 10 card 36 to operate is uploaded to the host CPU 21 side. \Wen the

command script CVMD is uploaded to the host MPU 21 side, the host MPU 21

si de can generate a command for causing the extension plug-in card 36 that

has been attached to op t.e. e i -iyi,card 36 is
oper at ed, f%cﬁi“ﬁmo&?@iﬁe%ﬁvé%?i\%e%%%%%ﬁlﬁg? ?eﬂggen%} ates a conmmand.
The command {5, 5enle 9 ddle £ CRfleln thlelB10RIC A p1laRicala tehe bus 30,

' Ntert ace of 1 i i

The conman the extension plug-in card 36 20 interprets
the Commncheﬁfkﬁe drd it JERES VY ks Pl eLESFESPOBidek t D5 1 he recei ved

command. Wien the extension plug-in card 36 is a device that records and

reproduces @d'HUveR midy BOMutdndt Lcally fnsealpédi s Mestatbed as
hypertext that 25 enbeds CVD 11, CMD 12, CMVD 13, CMD 14, and CMD 15 for
rewigid, st used) ahe fAFdrdi by, isanthpeswsd. commands corresponding to a
rewi nd key 202A, a stop key 202B, a 28 pl ay key 202C, a fast forward key
202D, and a record kejn 20811 tiwspey iskevin Mhdiguch, when diblack ead) a
screen as shown in Fig. 12 is displayed by a browser. Wien the keys 202A to
202E are cliskeshladrd comevhier 3 dks A taghed atedtheoP+edpbiiding to

the commands, the operation of the device is control]ed. i%g 13.and Fig.
14 are flownterfaceledly LRicH SEFHEEE sCeRTEE Y 188 GRALHSEH38xt ensi on

plug-in card 36 is attached (at step,S1l). the_h 1 10 determ nes
that the exdcFRISFARF GE1FEE A 388 h%%w%%%ﬂgﬁ?tgi%ﬁﬁwg%]%%' step S2). -
Thereafter, the host U221 determ ne rs.or t thesatfached card is
t hel®xt ensi on pl ug-i m 3L "(%%égs‘t e%s gﬁ‘%\hﬁ?\ %ﬂ% déet g]r'% %%d result of

the host VAL 2l eptesshlepibal dPobRenal! B6RU-ERIAcba Bt ol igwext ensi on

pl ug-in car 1 outputs an alarm (at step S4). Wien the
determ ned gesubl RfsthEeROsttiBhbd1tsCPRESPNEE-Lhalnt8erabbabhedkcard is

t he extension
15 (at step S101). When a block has been replaced or a
new device has been attached to the plug-in interface
15 block 15, the replaced device or the new device is
recognized (at step S102). Thereafter, the service
center is called by a telephone (at step S103). When
the service center is called, software of the driver
corresponding 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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plug-in card 36, the command script CVMD stored in the _. 20 extension
~plug-in card 36 is uploaded (at step S5). Wien the command script CVD
.stored in the extension plug-in card 36 is uploaded, the host MPU 21
recogni zes 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 script has bean upl oaded, when the user perforns an
oper ati on fare thiggi? A ayeax tcommads) Uit i 15 certd BEcgstany epe Sgtathe scri pt
is checked (at step S12). Thereafter, it is determ ned whether or not the
checked resuldriveror Howeveast. dneghgt3casgheiwheRe sfdded® Oofs @t is not
correct, an alarm5 is output_ (at step S14). Wien the_ checked result is
correct, t I mOREkytthatlyidRPesEdG 9hihativare i ShangRd (ot 1 B8 5) and

i ssues a command (at step S15). The extensié)lg_‘pl ug-in device is operated

cor r espondiMRFITFIHE QO riRHRad FRPERS | ' t he above exanple, the

case_that a new extensio Elu - ard 36, s .att ed. . escribed. Wen a

new Dl ock i s added t(r}‘st Hi;e q?ﬁ{] agjoé'&ngdnl(?Sls%Ji p erhfegrrfﬁoelpnew bl ock can be

upl oaded in the. sa t ap%{ ?E‘P&Pé t invention

is appli edr]?%o%ld%?sg% a@%%%]#és#é# e{c}g’iﬂ Vi gev evi ce. e?-rlo%/\eﬁ%g?é&t? e present

i nvention I i Vi dusdvas a eapytal VIR
ﬁ@él}:ﬁgmé SQcRP | £6d Qe PGS, A8VE£SEn ;

Accordi ng present 1nvention, elements w 20 necessary for a digital

tel evision feaRbMel ME SlEsTsRSlorsl Ok Taand eronrasd through a
general purpose bus. Thus, by substituting only blocks, various types of

digital telgydslion kg osfcesis, tawd coffressingasyseemsawesd fodul ati ng
systens, and 25 conpressing systens can be handl ed. Wien an encryption
encogler / dedbgtetak tiebewbseton rhreadcds bskyaryndeperdinaneferred through the
bus can be protected. Wen an 30 encryption_encoder / decode circuit is
di sposed i ntxansmissier onediums crceuneRiessaR@ dTeRS i nPERRACESTIRY ached,
contents that are output fromthe interface can be protected. 5 Industrial

Appl i cabi | i egmpantes cr 2 S ALEREED t hd At F 10wy it iHhP3t@suitabl e for a
television receiver that especially receives a,digital. bro t. In
addition, tHelpyisioR Pﬁ?%ﬂg?%ﬁsiS¥§5féﬁﬁlﬁe¥%?° go?%%?iﬁﬁa€§?§ of contents
10 transnitgggaggagt?igéégjdg{99g§§séervice, 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
'-ZQM individual functions of a television receiver are
connectedvto 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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31 CLAIM5S 1. A digital signal processing apparatus, conprising: a
_ plurality of digital signal processing 5 blocks and a host arithmetic
<operation processing block as functions necessary for processing a digital
signal; a bus for connecting said host arithnmetic operation processing
bl ock and said plurality of digital signal processing blocks; and 10 neans

for encrypting, dal & Ofe feid AR IADSFEE T edx IHigoly Saird dhiterral The

digital signal processing apparatus as set forth in claim1l, wherein said
plurality gfydlish t@ttsidaddrd® P'RELEMPY Hi oclps Rowe | (Rémd@nypt i ng /
decrypting nmeans for encrypting / decrypting the data of the stream
transferredidnspphesais domnedtedheo dilye s s2ZnalArprastlissionplappar at us as
sat forth in claim1, w 20 wherein the data of the stream contains video
data and / mgpede Detcondecfidd Uh gthel intepmal pruseddi $9 appkPat us as set
forth in claim3, wherein the video data and / or the audio 25 data has
beens conpr essseend 58 fllmctiemt al signal processing apparatus as set forth in

claiml1, 32 wherein said bus is a general - purpose bus,
The ROM 23 stores an application program for

operating the entire television receiver. An SDRAM 25
is connected to the host CPU 21. The SDRAM 25 stores
user's personal information and various types of

10 setting information. The host CPU 21 is connected to a
bus 30 through a bus controller 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

15 are high layer commands that dé 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

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 composed 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
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and wherein each block connected to said bus can be added or substituted. 5
. 6. Adigital signal processing apparatus, conprising: a plurality of
.digital signal processing blocks and a host arithnetic operation processing
bl ock as functions necessary for processing a digital signal: 10 a bus for
connecting said host arithmetic operation processing block and said
plurality of digital signal processing blocks; an interface for an

ext ensi on fdewghier praards neft nee U edimett eB2 o 3hi P34 4P 182 neans for
encrypting the data of the streamthat is output through said interface of
the extensiattdched i and pletached Mo FFmethe HROtheR tg?a’E%eOEt&é%m is

transferred to the extensi f ti I i ' |
207, The dragt P gl fﬁm: “”%Ty'@%&pﬁkf?{el R T 3 A
id interface o e extensjo t] | di ' [
encrypting ?fd%%Yyﬁ?iiﬁrﬁ% e d?sg%%?g%ﬁfaé %8€%€#§% ?hggﬁa g#%?]AHZEUdeS
streamthat is outputythr Whéﬁﬁé&tﬁgﬁe‘ﬂ HBdee ad®nsi ongfdinction
'gita pr

provrdi ng medi um 8.]%H% Si gha cessi ng apparatus as 33 set

or audi o adoCEe AT B T e e S et Torth i
claims, card 36 through the bus 30 is managed by the bus
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, data 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 used 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

‘26 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 transport
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.
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wherein the video data and / or the audio data has been conpressed. 10. A
_digirtal signal processing nethod, conprising the steps of: 10 structuring
functions necessary for processing a digital signal as a plurality of
digital signal processing blocks and a host arithnetic operation processing
bl ock; connecting the host arithnetic operation 15 processing block and the

plurality of digital sig r Ssi t iprand
encrypting data of aTzlter g‘?mstq' g’%s rﬁ%ﬁﬁﬁﬁlﬁ%%}uﬁl%%ﬁz di gi tal
signal pr OCE_‘_S'SIanq,irgaé@qucagdéﬁtuZ’O diprddaid ddbdeA U3 wherein the plurality
of digital si‘gnal’ "processing bl ocks include a step for encrypting /
decrypting éé;,ﬁllg_?j!&?&ef hgg Std eI A8 fFd esk d I @ Uaird et U, &da12. The

digital sign essing nethod as set forth in claim10, wherein the data

of the streargcifdidsrotidends Théaicerand ,/ tole audien drtendelr3.42The di gital
signal processing nethod as set forth in claim 12, wherein the video data

and § or thamaudioid deteadnss Peerhe cgmebsipileder The theital signal
processi ng nmethod as set forth in claim 10, wherein the bus is a

gener al - purgaesgh s, prock sdin@i ol eceit M ockardnike teuidge t¢redst can 10 be
added or substituted. 15. A digital signal processing nmethod, conprising
the steps of6 ate uconnéciked ketadntn RS 4br processing a digita

signal as a plurality of digital
The front end block 32 selects a desired

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 end pack 51 and a CPU 52. The front end
pack 51 has a mixer circuit, a local oscillating
15 circuit, an intermediate frequency amplifying circuit,
a demodulating circuit, an error correcting circuit,
and so forth that convert the received signal into an
intermediate frequency signal.
The interface block 33 provides an interface
20 with an external device corresponding 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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15 signal processing blocks and a host arithnetic operation processing

_ block; connecting the host arithmetic operation processing block and the
<plurality of digital signal processing blocks through a bus; ..~20
providing an interface for an extension function providi ng nmedi um connect ed
to the bus; and encrypting the data of the streamthat is output through
the interface of the extension function providi ng nedium when the data of

t he streamper2sm ransiarging tpred¢rsext Jiesidon thatot iBoMoitedviid ng nedi um

t hrough the bus. 16. The digital signal processing nethod as set 35 forth
in clai m15iispesed nin hehe Mekkaokn cFeaHere R koK o3t f uldt§ gﬂl i di ng

medi um includes a step for encrypting ( de [ dat f A, h [
output 5 ¢ HFBUERATHES | PAeRK oih BAS (A HRTERE] Bh TARE: foreomr buP b Rg ned um

17. The digital  signal processjn t had. as_set forth.inyclarm 15, wherein
the data Qfa?h%dg% %%ﬁ?ﬁdﬁT%?E °€i§§% ﬁ%lﬁaf%S%hda/é%géﬁbdégag%ta. 18. The
di gi fal S|qgﬁ% ?ﬁocessing nmet hod as set forth in claim17, wherein the

vi dev dat a br the audi o data has been conpressed. 15 36

The plug-in interface 35 provides an
extension function for receiving a new service. The
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

15 digital CS broadcast. In that case, the front end
block 32 that performs the QPSK demodulating process,
the Viterbi decoding process, and the Reed-Solomon code
error correcting process is used. The AV signal
processing block 31 that decompresses video packets of

ZQw transport streams compressed corresponding to the MPEG
2 system and audio 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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control signal for designating the received frequency

to a desired carrier wave frequency corresponding to
the command. 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 packets of video data compressed
corresponding to the MPEG 2 system and packets of audio

25 data 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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The audio packets are sent to the audlo decoder 43.

" 10%

The video decoder 42 performs the decompressing process
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
system 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 ffom 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
corresponding to the command. In reality, the CPU 41

sends a timing signal for reducing or enlarging the

24



10]

101951006 & ()1 L' 10%@E ()~ K/ | KL 109 ()-k/ 1y L' 10% & () K1, L' 106 G Q ()
.- VvV X

T #SWUBMBT! yL$10%& ()- 11 t yLS10%& () - 11 XyLS10%& () - 11 NyLS109XX& () - 11 :
yL$10%& () - 1l 10% ()~ $$| $Swy%54 % % YNCB! 10T 10T

yUstone ()-ATSRSTONEY (3 PR ot dufegtosousgiatey) bopfere
?ﬁlgi/%ty& 3(/ &01[4% % L iggﬁpfécégs/@g(&iéed@ 4%- coBtb¥hdbhaihgNES!

& ()-!1"s$1o5& fécé@é@ ﬁ) 1£&ef@&ﬂ%ﬁnd) Z* ~* ++++++0+{\ =
1s-10997& ()-109%& ()- 10

10@9s10%@& ()-!v/" 108644 ) - iﬁ/tﬁé)%?etam@lé@rﬂhe, indEfidtal
110%& ()-10%& ()- 10%& ()- t10%& ()- 10%& ()-F
@Oo%& ()- ‘functiod&{heceébasgowﬁ' gIruttovdsy( rhe- tel@yesipn@owws ()-|
T10%& () -10%& () - JaB{\=! 1 -Z10% & '
+: 10%7& () - r§é¢$¢é@@2Q)argoeﬁgneyted&ﬁgowygjp ocks 31, 32, 33, 34,
and 35 to the bus 30. Commands and streams are
transferred through the bus 30. When the bus 30 is
standardized, the developing efficiency of a television
10 receiver 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 packets 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
20 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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78, and 88 encode streams of video packets and audio
packets transferred from the blocks 31, 32, 33, 34, and
5 35 through the bus 30. Since streams of video packets
and audio packets transferred through the bus 30 are
encrypted in such a manner, the contents can be
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, and 34 is relatively low. On the other hand, the
bus 30 extends from the plug-in interface 35 tovthe
outside. When a device that copies data is connected
to the plug-in interface 35 and contents are extracted
-ZQ 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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handle a new service.

5 In other words, as shown in Fig. 10, in the
television receiver 20 structured as described above, a
card attaching portion 91 is disposed on the front of
the television receiver 20. The extension plug-in card

_ 36 is attached to the card attaching portion 91. When
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
to 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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a driver DRV. When a new extension plug-in card 36 is

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

15 When the extension plug-in card 36 is
operated, 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

'-20 interprets the command. The driver DRV controls
hardware éorresponding 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

25 | embéds 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 202A, a stop key 202B, a
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the operation of the device is controlled.

Fig. 13 and Fig. 14 are flow charts showing
such a process. In Fig. 13, when the extension plug-in
card 36 is attached (at step S1), the host MPU 21

10 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

15 the attached card is not the extension plug-in card 36,
the host MPU 21 outputs an alarm (at step S4).

When the determined result of the host MPU 21
represents that the attached card is the extension
plug-in card 36, the command 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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checked (at step S12). Thereafter, it is determined
whether or not the checked result is correct (at step
S13). When the checked result is not correct, an alarm
5 is output (at step S14). When the checked result is
correct, the script engine SENG interprets the script
(at step S15) and issues a command (at step S15). The
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 device.
However, the present invention can be also applied to
other devices such as a digital VTR.

According to the present invention, elements
Zq necessary for a digital television receiver are
structured 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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interface to which an extension plug-in card is
attached, contents that are output from the interface
can be protected.
Industrial Applicability

As described above, the present invention is
suitable for a television receiver that especially
receives a digital broadcast. In addition, the present
invention is suitable for protecting data of contents

transmitted by a digital broadcast.
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1. A ‘digital signal p ocessiné apparatus,
comprising:
a plurality of digital signal processing
5 blocks 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; and
10 means for encrypting data of a stream
transferred through said bus.
2. The digital signal processing apparatus as
set forth in claim 1,
wherein said plurality of digital signal
15 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,
20 wherein the data of the stream contains video
data and / or audio data.
4, The digital signal processing apparatus as
set forth in claim 3,
wherein the video data and / or the audio
25 data has been compressed.

5. The digital signal processing apparatus as

set forth in claim 1,
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and

wherein each block connected to said bus can
be added or substituted.

5 6. 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;

10 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

15 means for encryptingbthe 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.

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

wherein said interface of the extension
function providing medium includes encrypting /
decrypting means for encrypting / decrypting data of a

25 stream that is output through said interface of the
extension function providing medium.

8. The digital signal processing apparatus as

33




10%&f()-!v"lO%&f()-S!h"lO%&f()-S! | T#109%&' ()-j ?ddYNCO 10! 10 10 10f9
109 () - Sh@O0%& () - SE@ 0% () - &3M 10%& () - @/ 109& () - <faBYNCO 10! 9
. 109 ()-1 3z109%& ()-!'!109& ()- 109%& ()-1 nlO%& ()-210%& ()-i*wWU6YNCO
10810%&' ()-! "'109%& ()-F ! 1109%& ()-F 'c '10%KK& ()-F
NZ"109%' ()-'12"10%& ()-*pCz[PE:O0 10 10 10 10S9 10%&' () -
37mlo%&’ ()-!'{,Y'10%& ()-F '™, Y'"10%&' ()-F
set forth in claim 6,
wherein the data of the stream contains video
data and / or audio data.
9. The digital signal processing apparatus as
5 set forth in claim 8,
.wherein the video data and / or the audio
data has been compressed.
10. A digital signal processing method,
comprising the steps of:

10 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

15 processing block and the plurality of digital signal

processing blocks through the bus; and

encrypting data of a stream transferred
through the bus.
11. The digital signal processing method as set

-20 forth in claim 10,

wherein the plurality of digital signal
processing blocks include a step for encrypting /
decrypting the data of the stream transferred through
the bus.

25 12. The digital signal processing method as set
forth in claim 10,

wherein the data of the stream contains video
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13. The digital signal processing method as set
fofth in claim 12,
wherein the video data and / or the audio
5 data has been compressed.
14. The digital signal processing method as set
forth in claim 10,
wherein the bus is a general-purpose bus, and
wherein each block connected to the bus can
10 be added or substituted.
15. A digital signal processing method,
comprising the steps of:
structuring functions necessary for
processing a digital signal as a plurality of digital
15 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;
20 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
25 transferred to the extension function providing medium
through the bus.

1l6. The digital signal processing method as set
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function providing medium includes a step for
encrypting / decrypting data of a streaﬁ that is output
5 through the interface of the extension function
providing medium.
17. The digital signal processing method as set
forth in claim 15,
wherein the data of the stream contains video
10 data and / or audio data.
18. The digital signal processing method as set
forth in claim 17,
wherein the video data and / 6r the audio
data has been compressed.
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