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| NFORMATI ON PROCESSCR FI ELD OF THE | NVENTION This invention rel ates

system for receiving a digital broadcast in an information processor such
as a conputer. Mre particularly, the invention relates to a method of
processing receiv . BACKGROUND OF THE | NVENTI ON Descri ption of the

Rel ated Art \\Wmm@ﬂwmmit he prior art are disclosed in the-follow ng
literature,

anpl e: (1) Jdpanese Patent ubl i cation
JP- A-8-307784, (@wPapanese Patent Kokai Publicatio @m 154 and (3)
Japanese Patent Kokai Publication JP-A-5-328320. J dlscloses a

nmet hod of receiving a TV broadcast at a personal conpuﬂéﬁmmhlch I nvol ves a
nmet hod of maki ng a connection when an anal og terrestrial TV broadcast is

recei ved by the pers%@%ﬁfﬂﬂpgﬁahDéﬁgﬁ'ﬁh@%fﬁﬁNé'gqu%he'deo si gnal

audi o signal, data signal and control signal appear out put of a

br oadcast reception card, u converted to an anal og
- SRR SR 2O

terrestrial TV receiving syste car connected to circuitry
wi thin the personal ~2 8 APR 2003 2

FIELD OF THE INVENTION

This invention relates to a system for receiving a
digital broadcast in an information processor such as a
computer. More particularly, the invention relates to a
method of processing received data.

BACKGROUND OF THE INVENTION
Dqscription of the Related Art

Examples of the prior art are disclosed in the
following literature, by way of example: (1) Japanese
Patent Kokai Publication JP-A-8-307784, (2) Japanese
Patent Kokai Publication JP-A-8-237154 and (3) Japanese
Patent Kokai Publication JP~-A-5-328320.

JP-A-8-307784 discloses a method of receiving a TV
broadcast at a personal computer which involves a method
of making a connection when an analog terrestrial TV
broadcast 1is received by the personal computer,.
Specifically, since a video signal, audio signal, data
signal and control signal appear at the output of a

broadcast reception card, a personal computer can be

converted to an analog terrestrial TV receiving system if

¢ the card is connected to circuitry within the personal



conputer. However, since a digital broadcast enploys a receiving:
different fromthat of an anal og broadcast, it is not easy to reazﬂ;?fﬁezooa

proposed system . JP-A-8-237154 teaches to connect a tuner card for a
digital broadcast to a personal conputer, whereby the digital output of the
tuner is input to the personal conputer, so that the personal conputer can
receive the digital broadcast with eas@. Wth this set-up, however, a
subscription broadcast cannot be received. In order to receive a
subscription broadcast, an IC card is necessary when the broadcast is a
digital satellite broadcast. Fig. 11 illustrates the configuration of a
typical digital satellite broadcast recej,ver system accordi Q.the prior
art Che SHOMRUSER o neyEvar o Plb el B B oY e R TR € S lB e e Pl o
whi ch a parabaolic antenpa 101 js onnecte%, inclydes a digital satellite
br oadcast FEGTeV 1B3, %cggg‘@rar‘fiﬂfefe’iﬁﬁt attPThs At st bantBecBBér- 05, a
DRAM 104, a decoder 106 in conpliance with_the MPEQR standard, an SDRAM
107, a vi BE@asaRer ibsiamPhneadidi boor adddmfeithe PIEPOTRE EBAHEMer side
of the receiver has a mcroconputer 112 , a ROM 113 , a DRAM 114 , a

net wor k cont r ofPeAr8ui23 1hB4f brachrs ot ¢ i agnnke tcentaviépncasda fodl éphone
line, a nodem 117, a control unit 111 associated with a renote controller
and cont rdliggareel , banddoms € ¢ar da i peersfacel 1&6mpultter i etheooeipyt ehel 12
sends 2 8 AP R 2003 3 data to and receives data fromthe transport stream
decoder | @3gdrvhdesarat eb f108hei a wneystiem huputlGo | ohiehepepsveral onal
system shown in Fig. 11, the special -purpose IC card 115 is required in
order to woepuislr Ngar thatibehel pldr¥ohadadeaiutdNf oambiidate sveh take t he
channel s capabl e of being received froma subscription broadcast for which

the subscyiian {IPHHbYaBa2H CLENledSe$t OREEnOBNERE sk fJ rodelee card is
al ways necessary to acquire the subscription broadcast. e conventi onal

di gi tal sgt %'dﬂé@r??@%@%‘%réﬁ&%ia\éﬁf ¢8nfgkt b et byyEhe equivalent of a
16-bit m croconputer and perforns i operations such as the descranbling of

a subscripti °”£@r8i‘€i.%§5.tt-o e 5k RO sqﬁ&Qﬂzgir%@EQ% b&?ﬁ@ééts,tf%%a% use

is made of an | chip in speclal-purpose ware and section formation of

packets i 8,6af & k&g QUL USIPGHR Y- GaReateq st @ g {gerPeEaLeddthin
Irfur %er, %Agéggggo 5 IaI % in

the LSI chip. I'scl oses an arrangement -I'n t|ch,

a manner $im.| t hat. of - A~ §- charac k fion _for_ anal og

terrestri gkgﬁﬁ%%?ér %\%ﬂt'i pfgxl}@u%%éggggt Q?’se i%%%?ig%%%éégoﬁgl a

conput er an -232C. Lnterface, ver i r e do naot .

support d?éiptleﬁalfro %555:?'.1 SEWT@B%EE%%R%%E?%FI O\Sm"slﬁé:eﬁ‘} obl ens

have been_encountered in the course of 'n\r/ﬁegtiigati Qns 1 \és@‘r;d éhe. rglsent

i nvent i on2CCF ELAB ¥ pzfll%ﬁsa,r‘f he %% T orfal 159{/'3 hAved L

fol |l owi ng prohl eng: e problemis that s ion formation of packet.s

Consti t ut PAG S NPRCO IR BE TaaEhArFo Tagir st BhEChy B BERPAL R pose

MPEGR2 transport stream decoder LSI ChiE arid a rrenar.é,connect ed_tq or

i ncor por aPRF &R RAI h0dhd & FORRES  erhe LBSLUNSDA tAFTIER ) Bgtepdite

pr ocessi ng capabi | i t%‘éOf the m croconputer that i rrgl enents overall control
ma

is not ad®FRRICABE TARRY hf2o? AGRCERBPIGT L8P matitOrA APt ORE LS Bbl em i s

that in order to perform ) ) ]
decoder 105, a DRAM 104, a decoder 106 in compliance with

the MPEG2 standard, an SDRAM 107, a video encoder 108 and
an audio D/A converter 109. The computer side of the
receiver has a microcomputer 112, a ROM 113, a DRAM 114,
a network control circuit 118 for controlling the
connection to a telephone line, a modem 117, a control unit
111 associated with a remote controller and control panel,

and an IC card interface 116. The microcomputer 112 sends



descranbling to receive a digital satellite subscription br oadc&sB, AaPR 2003
m croconput er executes processi ng which includes fetching a descranbling
code that has been witten to an I C card and descranbling scranbl ed packets
contained in an MPEQ transport streamoutput by a digital tuner. Since
overal | management of a digital satellidte broadcast receiver is carried out
by the m croconputer, cost would be too high if managenent were perforned
by a processor other than this mcroprocessor. Athird problemis that an
MPEGR2 decoder LSI chip conprising hardware is necessary in order to decode
conpressed video and audio in the digital satellite broadcast_ receiver. The
reason foflatii sojand pace heesapabpl F¥9mdthe e an P QEbifE eamMcPEPEEK ng t he
receiver ~ 8 AP R 2003 "' 5 is not sufficient for executing MPER

decodi ng. 1B%erand deproeagsber hdvidny safdi syenemcdpebi1ify is devel oped,
once the product is shipped the existing processor cannot be easily

repl aced by thenptheessonventhighal capatbehi showicchndirmdy, 1dn, obhect of
the present invention is to provide a digital broadcast receiving system
for use wspbcdmlNHerPBlIOTPIRCESSPIS 18 wBhah rese i oxr d@ectal vperpose
LSI chip is unnecessary for form ng a section of packets of an MPEQR

transport aslyr @A té‘esﬁﬁgbiﬁ'bfﬁﬁéﬁabk%%d%@? CEh £ b2l a®YloPYs @c ROBRBUL er

CPU with the m ni mum anount o ardware, and it is unnecessary to use a

special -p (o] 1 @grgt}g f i (g ;

receive aﬂé%bégﬁl pcelrlgér;l brooa c%sc?j? bv%%hgt?%g{%iég%?ar%bél?%gsggsng ﬁpg#e)?rlent ed
by the m pi f rf.Qr 0 J nmput er
Gu, t husSrastsa T ol arbPEh BhE SHEBRR MR RAL YN AlBLoBRbHE 3BT e
conput er U to,the Ximim extent . rther objects of the present

vent | on Kb b G pRArEHE o AR EnE e RFE. dP<arBaTee MR EH AF NG Po one
aspect of _the .oresent inventian, fhe foregping object is attained b

or ovi di ng?S YR ERS: § BBEPFIRF O BHORIGR Shacading noRviST bF tRfton
processi ng.apparatus such as a conputer, the system having. nmeapns for
FiltoringldnmEasaka Ll it CRERGRCAR t Eff ShUskobn Rt X OLLRE BY: FRE ¢ he
filtered streamto the systemnenory of, 2 8 AP R ~~9~~ G a conputer by
DVA. Mor eedpddigtent| yoft ha sﬂsﬁ'&*ﬁ*gcclﬂﬁﬁirﬁg:qmi)%%rpréél@nt ReREREMEN
includes filtering nmeans for filtering packets, by a specified packet | b
(ternmed PPRErIFGbona FURR- BEsdthe r dessoranksl fegmodutpuf UhE ar Hesépanbl er,
DVA control neans (DMA controller) for transferring the filtered output to
a system hzeedcatta cdaparaer el deFPRe MPEGHSttrangppdit @kirganeénory,
which is provided between the filtering neans and the DVA control neans,
for when uke dsnpader cfuanikSTophdpt £U.spec dadt-parpaprdtandvane andention,
t he systemincl udes neans for accessing an IC card froma conputer CPU, and
means f or secdeisw rfip xmabdomnanifl packMbiseigpearfied oyt whéngystmemaryor di ng
to the present invention includes an IC card interface for accessing an IC
card, an RSmMZRZedntooldrerifoprperfared ngitbrimutiloatlL®h chigata, and an

i nput/output (1/0O controller adapted so that access is possible froma
conput er CPU, rhaetheput/opt+put -CRR3I 20| éisplosal ngn aasrgmyjentestr dmbl er
access and a signal for controlling a tuner. Further, since accessing of an
| C card i whdlotes andad amamanst els isfickdr t Rat tisaverf | ow-RAR-8-BPArBaqn Wi th
the data transfer capability of a conputer bus, a FIFO nenory is provided
bet ween t ke REZBRE LRPbrAtEIo @b A& analog terrestrial character

multiplex TV broadcast is input to a personal computer by
an RS-232C interface. However, this arrangement does not
support digital broadcast.
SUMMARY OF THE DISCILOSURE

The following problems have been encountered in the

course of investigations toward the present invention.



2 8 APR Z003 input/output controller in order to lighten the | oad ngfgm%
conputer bus when the I1C card is accessed. In operation, a MPE gr S
streamoutput by a digital tuner is descranbled by a descranbler if the
broadcast is a subscription broadcast that has been scranbled. If the
broadcast is not a subscription broadcagt, then the transport streamis

all owed to pass through and is output as is. The MPEG transport stream

out put by the descranmbler is filtered based upon packet IDs contained in
packets, only packets desired by the subscriber are extracted and these
packets are transferred, by DVA, through a FIFO nenory to the system nenory
of a conputer byuzd DMheorRidgveéRtioBalVisyseent tHHBeathaNgLRNoW NG Y
packets of identical PIDs are transferred to the system nenory. As a
result,ttgidgmgmgqr CPU i s capabl e of executing processing for formng
original transmtted sections) while observing the headers of packets. This

can be acconpl bﬁ%gﬁ,%gﬁg subjgeiLng d &P”EBE%{atqD%t%@ggtﬁgt d Ve

|l oad. I n a case e a subscription broadcast IS receive at has

contror | erte bEe R i danr sERRARSHY Ftledni 15 SPBEEH hyvory.
The FI FO nenory._. 8 APP 20 ransfers the data to the RS 232C .
control e BRAGHR b BOERRE T MBRRG X SpRRSEh ST BBl PEPURE ShaRiRins or
the data to the IC card interface. The IC card interface transfers data to
the | C cardld a memory connected to or incorporated within the LSI
chip. The reason for this is that the processing
capability of the microcomputer.that implements overall
control is not adequate for carrying out the section
formation.
| A second problem is that in order to perform
descrambling to receive a digital satellite subscription
broadcast, a microcomputer executes processing which
includes fetching a descrambling code that has been
written to an IC card and descrambling scrambled packets
contained in an MPEG2 transport stream output by a digital
tuner. Since overall management of a digital satellite
broadcast receiver is cafkried out by the microcomputer,
cost would be too high if management were performed by a
processor other than this microprocessor.
A third problem is that an MPEG2 decoder LSI chip
comprising hardware 1is necessary in order to decode
compressed video and audioc in the digital satellite

broadcast receiver. The reason for this is that the

capability of the microcomputer controlling the receiver



Since accessing of the IC card is by half-duplexing, only t e
nunber of itens of data are transferred to the |IC card. Aftﬁ&l‘qplt&?ﬂos

necessary data has been transmtted, the I1C card interface reads the data
out of the IC card following a delay for processing involving the IC card.
The data that has been read out.is conyerted to parallel data by the

RS- 232C controller and the data is trarnisferred to the FI FO nenory. Wen the
data enters the FIFO nenory, an interrupt signal is sent to the computer.
The conputer reads the data that has entered the FIFO nenory out to the
system nmenory via the input/output interface. The conputer CPU outputs the

data, whi¢h ha een s u f the . car t anblLer vi.a. the

i nput/ out ﬁtggingygﬂ?gffg?ﬁugoghg é§%§%§§|@FElg g%%%quﬁéf dgggPa i ng
the data. Thus, in accgrdance mﬁ&&.the%giesent in%ﬁntion, escganbling for
recei vi ng2a PEQSEF S Qi 83 VorbAde A&t YT HRR FhE B8R htY o fed 94e LOPEA be
performed by the CPU of a conputer. Particularly, the present invention
provi des ONgegtRsRprOGICt dgi il bR 8EcbREi AYLES LG PFRCHTLFFFRNASFect S.
According to a first aspect, there is provided a systemfor receiving a

di gital sheeeppidybrerdcazsediby dhe poeaassor plobagdiaiycannl bl ésy -The
systemconprises: ( a ) filter nmeans for filtering packets, by packet 1D,
from an MPEQ-Asseddtimaigpor &nsohkggeg t whif clthies prepeantbyinvefitgionl is
satellite broadcast tuner, to facilitate section formation from packets of
t he MPEQtbapedvidespodigittrabrbbyadc@l ofecetoimyt eystieht forngsleei ng
performed after the transport streamis descranbled if the broadcast is a

subscri pt @ hor @adcasi fofhatd dnif fiproseseoy forimst aviighr egskt | bg fid tered

data, which has been output by said filter neans, until
special~purpose LSI chip is unnecessary for forming a
section of packets of an MPEG2 transport stream, the
section formation may be carried out by a computer CPU with
the minimum amount of hardware, and it is unnecessary to
use a special-purpose microcomputer for the descrambling
that is needed to receive a subscription broadcast, with
the descrambling being implemented by the minimum amount
of hardware by performing control using the computer CPU,
thus making it possible to exploit the processing
capability of the computer CPU to the maximum extent.

Further objects of the present invention will become
apparent in the entire disclosure.

According to one aspect of the present invention, the
foregoing object is attained by providing a system for
receiving adigital broadcast in an information processing
apparatus such as a computer, the system having means for

filtering an MPEG2-based transport stream and means for

transferring the filtered stream to the system memory of



the data can be accessed by a host bus; and (c) DVA control means for
transferring, by direct nenory access, content of said buffer @p ry to a
system nenory of the conputer via the host bus. According to aés cAﬁweZugg
aspect, there is provided a systemreceiving a digital broadcast in an =" %%
I nformati on processing apparatus conpriéing: (a) an input/output controller
for witing/reading the content of the System nenory obtained fromthe host
bus in order that data for descranbling nay be sent to the I1C card by the
CPU so that this data may be read out of the IC card; 2 8 AP R 2003 10
(b) a second buffer nenory for tenporarily storing data sent to the IC
card; and (%%)RS- 32C. control neans for transmtting data in said buffer
menmory t o FOMRUESEGRY P¥A 1 C card interface; (d) wherein after the data
is transmtted to the IC card, .the data for descranbling is read by said
RS- 232C cont r MOK€an§ P f heal&Yoar Flict &fsdle@ (A@CPT i FQ h&hat a
read by said RS-232C control neans is stored tenporarily by said second
buf fer nmeipsresemtiinvyaptdsm igunl bdescédday g tiransstopufilaed ing

packets, by a specified packet ID (termed PID), from a

MPEG2-based transport streamoutput by a descrambler, DMA

control means (DMA controller) for transferring the

filtered output to a system memory of a computer, and a

FIFO (First In First Out) memory, which is provided between

the filtering means and the DMA control means, for when

the computer bus is congested.

In another aspect of the invention, the system
includes means for accessing an IC card from a computer’
CPU, and means for accessing a descrambler.

More specifically, the system according to the
present invention includes an IC card interface for
accessing an IC card, an RS-232C controller for performing
communication of data, and an input/output (I/0)
controller adapted so that access is possible from a
computer CPU, the input/output controller providing a
signal descrambler access and a signal for controlling a
tuner.

Further, since accessing of an IC card involves a data
transfer speed that is very low in comparison with the data

transfer capability of a computer bus, a FIFO memory is

provided between the RS-232C controller and the



( f ) wherein the descranbling data, which has been read out to the system
menory from said second buffer nenory via the host bus, is vvrzgthpﬁ)gﬁppd
descranbl er via said input/output contyoller, whereupon a digital sa te
subscription broadcast is descranbled. In the aforenenti oned aspects, the
buffer nmenory may each conprise a first in first out FIFO nenory. In the
systemof the first aspect, packets of a descranbl ed MPEQ-base transport
stream are assigned video and audio IDs as | Ds of packets in the

MPEG2- baspaiptit dotpit s¢6g8ib il piacket8ear eot nang{esnedheo la sy gem
menory of a conputer by direct nenory access, a video and audi o MPE&2- based

packet i zeghgl eBRpA er Shh§aknieh Kigat €8 Lad@ t1¢ RaekRiseq Whi ch have been
transferred to the systemnenory, by a CPU of the conputer, the packets are

decoded 2 8 yiPRZODGLALEY LAyt 804 idifoFesubi din deseplugopy deo s

transferred t I'spl ay ‘unit e conputer to pray vi‘deo on a

di spl ay devi and e r.esulit of Lkng . audio is transferred t.q an audio
reproducicﬁbggﬁlall (r)\?u{lgﬁ c"bsrrpaFgr% ag"eb?:g%?o dce agi(ﬁsoc¥?18ﬁ1i§rspégkéc '€ I'n the
system tge fijlter means_for filterin ackets, fromthe M GQ-b%§ed
transpor tPEPPESASas 1] spediHRSPhF %é‘g’fi F’Fé’radf%ars'%i a%ni‘%di Fhcket s
annngpthe ack és of a (:;?)scranbledB EG2- based transgort streanj,:Eé filter
for vi deos‘gﬁamg §% packet £1f | KHIRAGRPY 1S not subscription

broadcast, then the transport stream is allowed to pass
through and is output as is.

The MPEG2 transport stream output by the descrambler
is filtered based upon packet IDs contained in packets,
only packets desired by the subscriber are extracted and
these packets are transferred, by DMA, through a FIFO
memory to the system memory of a computer by a DMA
controller.

By virtue of this arrangement, only packets of
identical PIDs are transferred to the system memory. As
a result, the computer CPU is capable of executing
processing for forming original transmitted section(s)
while observing the headers of packets. This can be
accomplished without subjecting the computer CPU to an
excessive load.

In a case where a subscription broadcast is received,
data that has been formed into section(s) is transferred
via the input/output controller in an amount that conforms

to the capacity of the FIFO memory. The FIFO memory



a packetized elementary streamto pass, stores this output r in an

MPER2- based transport stream buffer and transfers the stream 2(8 gqp(‘fg%m
decoder, followed by decoding the stream wherein the result of decodi
video is transferred to a video display unit of a conputer to display video
on a display device; with the result ofgdecoding audio being transferred to
an audi o reproducing unit of the conputer to reproduce audio froma
speaker; wherein in order to achieve conformty between an encoder clock on
the side of a broadcasting station and a decoder clock on the receiving
side in said filter means, programclock reference data, terned PCR dat a,

is filteregdistaesiither agens £0r diét @gumide MIFohawad, t kansoRr t
stream and Z 8 APR 2003 12 wherein a controller of a voltage-controlled

oscill at O@rﬁﬁﬁgévgﬁa% fv%r@%ﬁé”&?ﬂat B8 Qief.rfi]%rle'?:féec eéi@ﬁel?r%rféﬂdéfred

PCR val ue-a ue of a count o ecoder clock pulses supplied to the

MPEG2 decq%ggi gggf%%puaﬁ??gbu%£ﬂ§pti'@e E%%eﬂ manner that the PCR val ue

and val ue cournt agree, and-adjusting clock frequency of the

MPEG decoder from.the vo|t.age-controlled oscillator vCO .In_the foregoin
system a di gi t BNSt 6Cr B8 ATTHRL hAGEICIEP LTS q2Ca St EPG &8 Farane

digital satellite broadcast tuner, and a decoder for supforting
hi ghdef i niSEiNGE ASLES ALY Pds S iIén Cag s dissbyt Badd THP + RE LGP et oder ,

so that digital terrestrial TV can be viewed
' the required number of items of data are transferred to

the IC card. After all the necessary data has been
transmitted, the IC ca;d interface reads the data out of
the IC card following a delay for processing involving the
IC card.

The data that has been read out is converted to
parallel data by the RS-232C controller and the data is
transferred to the FIFO memory. When the data enters the
FIFO memory, an interrupt signal is sent to the computer.
The computer reads the data that has entered the FIFO
memory out to the system memory via the input/output
interface. The computer CPU outputs the data, which has
been read out of the IC card, to the descrambler via the
input/output controller. Thus the descrambler is capable
of descrambling the data.

Thus, in accordance with the present invention,
descrambling for receiving a subscription broadcast from
the section formed data can be performed by the CPU of a
computer.

Particularly, the present invention provides



by the conputer. According to a third aspect of the present in t]
there is provided a systemfor receiving a digital satellite b2§§d§§§?2003

an information processi ng apparatus. The system conprises: (a) filter means
for extracting packets having Ids that match a packet ID, terned PID,
specified in advance, said packets beimg extracted froman MPER-based
transport stream supplied by a digital satellite tuner, subject to via a
descranbl er for descranbling in case of a subscription broadcast; (b) a
buffer nmenory for tenporarily storing a packet 2 8 APR 2003 13 out put by
said filter neans; and (c) DVA control neans for transferring, by direct

Menory acggitt Pt £8k o Sy de BURSF i SBEDE P el 18 JTEABp ¥ cis t he side of a
conputer. This system further conprises: an IC card interface for

accessing an |4+ E3¢8: pf WQiﬁ%GAPQsﬁf%EO'tr{@iééc‘)ﬁts‘;gﬁo%r&%%g%é@%mdata

with said I C card rnferface; and rnput7/ouf pu means provi di ng

f CPU of the inf J [ , .ein_d
The 1C caff s TPEANTHIG) abt n8 1Lt 0 95 BEPE5ob DRRF 4P ba 1A L AL momory

on the said of the,cogguter via the conmmuni cation control neans,and the
i nput / out pBECIHR T BPRRERS SN S ARRALA T HEr 5331& FYSF TRCPIRSLF S/ er
with key data for descranbling and a control signal for controlling said

tuner are out ptd)hikhey nepns Serpdd IEG#R Y RARRtsSanBy whaFERY &Psecond

buffer is provided between the communi cation control mneans and aid
i nput / out fFoMc @M MREG2-based transport stream, which is output by

adigital satellite broadcast tuner, to facilitate section
formationfrompacketspftherﬂEGz-basedtransportstream
by a CPU of a computer, filtering being performed after
the transport stream is descrambled if the broadcast is
a subscription broadcast; '

(b) a buffer memory for storing resulting fil£ered
data, which has been output by said filter means, until
the data can be accessed by a host bus; and

(c) DMA control means for transferring, by direct
memory access, content of said buffer memory to a system
memory of the computer via the host bus.

According to a second aspect, there is provided a
system receiving a digital broadcast in an information
processing apparatus comprising:

(a) an input/output controller for writing/reading
the content of the system memory obtained from the host
bus in order that data for descrambling may be sent to the

IC card by the CPU so that this data may be read out of

the IC card;



interface, reading/witing of the IC card and control of descranbling being

control |l ed, upon receiving subscription broad cast, by said CP I
features and advantages of the present invention will be appar il(BQfAlgR 12993

foll owi ng description taken in conjunction with the acconpanyi ng draw ngs,
in 2 8 APR 2003 14 which like referengg characters designate the same or
simlar parts throughout the figures thereof. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a block diagramillustrating the configuration of a
system for practicing a node of the present invention;, Fig. 2 is a block
di agram showi ng the construction of a filter and transport controller in

this node of pragyigi Bacldia | Py EREFORentd By §ok5t%n£ﬁ@ﬁéﬁﬂz$%f%riﬂg
describing the construction and principles of a filter in this node of the

practicin i tiony B g ~4.LS48 diggram useful in describing the
“UpLR, T L8 rY e featad Bl

operation o ter in e practicing the invention; Fig.
5is a flowhart 'I% stratin tﬁg glowof processing for, descranbling a
subscription br(oca’dc gt'Ei?%dt h‘?%n ge frFdhe %?Eciir@i Jf{\‘élpﬁv tT%n,l%Fi g. 6
is a block dls%éan1illustratigghthe configaration of a system according to
a first enbBaPnRREIST PREGHRIENEDENEMRRBA: VIR @D 76 Sagdhipbe i agram
illustrating the configuration of a systemaccording to a second enbodi nent
of the present (hvenbpdRirmiafterithg gréek id dgramsBhbiedy thethe IC
construction of a filter and transport controller according to the 2 8
APR 2003 1sasdeoitderdrbanEer; dasgranbdingdiggraadidey usaild &&c23Blng the
operation of a VCO controller according to the second enbodi nent; Fig. 10
is a bl ockcantgodmméanst vatd Mghe hECcorafidguiat évfiacke;a system according to
a third enbodi nent of the present invention; and
(e) wherein the data read by said RS-232C control means
is stored temporarily by said second buffer memory until
the data can be accessed by the host bus; and
(f) wherein the descrambling data, which has been read
out to the system memory from said second buffer memory
via the host bus, is written to said descrambler via said
input/ocutput controller, whereupon a digital satellite
subscription broadcast is descrambled.
In the aforementioned aspects, the buffer memory may
each comprise a first in first out FIFO memory.

In the system of the first aspect, packets of a
descrambled MPEG2-base transport stream are assigned
video and audio IDs as IDs of packets in the MPEG2-based
transport stream, the packets are transferred to a system
memory of a computer by direct memory access, a video and
audio MPEG2-based packetized elementary stream is created

from the packets, which have been transferred to the system

memory, by a CPU of the computer, the packets are decoded



Fig. 11 is a block diagramillustrating the configuration of a system
according to the prior art. DESCRI PTI ON OF THE PREFERRED EMBODI VENTS

for practicing the present invention will be described bel ow w rAaPﬁ)g(éaa
to the drawings. r Fig. 1 is a block diagramillustrating the configuration
of a systemfor practicing a node of tle present invention. As shown in
Fig. 1, a digital satellite broadcast receiving unit 7 has a parabolic
antenna 1 for receiving the radio waves of a digital satellite broadcast,
and a digital satellite broadcast tuner 2 for perform ng a transponder

sel ection, denodul ation for restoring the radio waves to the original
digital siynale Cavd emdotheoresatlitonft daerdhiyngbtidien ng tnakBE&:baded
transport streamdelivered as an output. At this tinme the control ,term nal
of the ditg talviatel Hikplapatedst ofubhe 2oimpuwsmecdeditbplayf ivideoand
host bus controller 4. 2 8 AP R 2003 16 Next, the MPEQ transport stream
is transfgf raedii@%la? Hiehtigd e pnEnROSheb bt seARt It | ®#8c4diing aulessr agbl er 3
~. Key data for the purpose of descranbling is sent fromthe filter and

rontrol] %%%E?e& g&rﬁlrg;%e@(?%gr?rgglﬁd&iﬂ- Sl ot ene ng‘{é%dd)y;éﬁt erface

controller 4 has an Inte nsmttin ata to an IC

6, whi chﬂ'os Egﬁfg%gﬁi%ls%g%gg lf%%’?rg % e'g}(ee jlter and host bus controller

4 is connecte rsonal conputer 18 and is capabl e of
accessing a U,13 of the personal. .conputer 1 Thus. the.digital, satellite
br oadcast reggﬁ \‘fijﬁr?gsﬁ’rﬁtieW’iéﬁsoﬁﬁ&%teg[g"\et?qshgf%gjl%)%gr E%P‘%ﬁeg%r sonal
conputer 18. Th ersonal .co ter 18 general execut es data processing
usi ng t he-1PY f&é)hg&ﬁ: "sb"‘\_gg ndt’éaﬁﬁgf)rr I"é*%gaf“orheﬁnta} oFH#’glaaf'éystem
menory 8 . An inmage, display unit, 10 connec%j%g,to t he host bus 14 dj spl ays
an i mage RIFRCEPspl Bl tBEViTRr 17 idRp 329 105 RPGkeESdi FMPBEr o€ ng
unit 11 connected to the host bus 14 %r oduces audio froma speaker 16 . A
nodem 12 RamkeEfe@ft A t hespasmipled 1 MPRGELP PIRL| BranfRer Eoffdifa™t i on by
bei ng connected to a tel ephone |line 17. The operation of this node of
practicing th&hienfditten g@rlwée@ewd Bad i et ket swi L Aomdmeg eyt o Fi gs

1 through 5.
a packetized elementary stream to pass, stores this output

i

in an MPEG2-based transport stream buffer and transfers
the stream to an MPEG2 decoder, followed by decoding the
stream;

wherein the result of decoding video 1is transferred
to a video display unit of a computer to display video on
a display device; with the result of decoding audio being
transferred to an audio reproducing unit of the computer
to reproduce audio from a speaker;

wherein in order to achieve conformity between an
encoder clock on the side of a broadcasting station and
a decoder clock on the receiving side in said filter means,
program clock reference data, termed PCR data, is filtered

in the filter means for filtering the MPEG2-based

transport stream; and



Fig. 2 is a block diagram showi ng the construction 2 8 AP R 2-a~=
the filter and host bus controller 4 in this node of practizﬂth?ﬁ%bbdg
invention, Fig. 3 is a diagramuseful in describing the construction and
principles of the filter, Fig. 4 is a diagramuseful in describing the
operation of the filter, and Fig. 5 isya flowhart for describing the flow
of processing for descranbling a subscription broadcast. Radi o waves are
received by the parabolic antenna 1. Tuner setting, such as satellite
transponder swi tching, denodul ati on and error correction are performed in
the digital satellite broadcast tuner 2 by the CPU 13 of the personal

conputer 18, wheselY nt hey di gidid rsplel! | tef braadeast + hyBelc ch OH6 RIS 2
MPEQR2 transport stream Since a subscription broadcast “channel has not yet

been descpatihadh. SHClch DY gad5astnk S AsCoBEYLRd oy He_deses erbhere 3 and

converted to a descrammb transport streamn a cas
subscriptiqn_br C Atﬁ%fi i Kk f t ur pose q% descrambl i ng
s sent  PARERT o o bk Bt PR ofF e Sl Shet VEIUEREE " b BY R
descranbl er 3 under .the control of the. CPU 13. shown in Fjg. 2, an MPE&R
transport 8??#‘3 3§1&ﬁejbutp“o]’;/5‘?ﬁe HERRLEAG eFO3 FRE¢ i?thFe‘#gd Acéc%‘%?’lransport
streamfilter 33 jn the filter and host bus controller 4. The transport
stream 39PEE fOYM R ABIUEFMGH tHSYER 2 FranpekdiRat whenPaRevaddered to
be filtered, decided 2 8 APR 2003 is_beforehand by a programrun by the
CPU 13. Randr adluei pf fdhea@oudtriwilB agrgescrand 2dgupiting j @a§ock
operation. The MPEQ transport streamis conposed of transport packets
havi ng a fireqhangyaf thelBBEGZ decodashfroanthervo bhaget-comtpre téeda
synchroni zation byte; an error indicator, which indicates whether or not a
bit errorobsidrlesemt WEO.he packet; a unit start indicator, which indicates
that a new PES (Packetized Elenentary Strean) starts fromthe payl oad of
this transporinpatdket fdregeshakyt paskem pai @iditad Ridrf&atkdtal TV
I dentification address), which is 13-bit streamidentification information
that indi babediddet i tdheirdial stbstgituted for the digital satellite
broadcast tuner, and a decoder for supporting high-
definition-class high resolution is substituted for the
MPEG2 decoder, so that digital terrestrial TV can be viewed
by the computer.
According to a third aspect of the present invention,
there 1is provided a system for receiving a digital
satellite broadcast in an information processing
apparatus. The system comprises:
(a) filter means for extracting packets having Ids
that match a packet ID, termed PID, specified in advance,
said packets being extracted from an MPEG2~based transport
stream supplied by a digital satellite tuner, subject to
via a descrambler for descrambling in case of a

subscription broadcast;

(b) a buffer memory for temporarily storing a packet



attribute of the packet; scranmble control, which consists of t bh&ﬁ 03
i ndi cati ng whether scranbling of the packet payload is necessa2§8a tho
type of scranbling; adaptation field control, which indicates whether the
absence or presence of an adaptation field in this packet and the absence
or presence of a payload; a cyclic coupger, which consists of four bits
representing information detecting whether sone packets having the sane PID
have been discarded in-transit; and a 184-byte payload. The filter is
constituted by a filter block 50 conprising a filtering PID register 51 and
a conparator 52. The filter examnes the bits representing a PIDin 2 8

AP R 200344 ¢ MPEGE ali IS POE b rStf . Spgai fically, the conparator 52
compar es the value” of the PIDwth t vaIue of a PID, which is desired to
be filtered, t i for the CPU
13. The corrparg?g IB%%\ ‘?gﬁ?% org?ég él(R mﬁg%ﬁ%’%%ﬁ%‘g Pa%gr%étch and
| ogi cal. "Q" not tch Abﬁ§ rall of the filter Dblocks
50 may bem§&&f¥x??%3§sa SP&' fS§$EB % 9E¥eﬁ°s?ﬂﬁ?waﬁ§busly

In such case the OR._of the out uts of the filter blocks is obtained by an
R gate 59Tafd& neidgt pft HFCPRBUSRyate is the filter output. The
operation of packet filtering is decided by the state of the signal output
by the filter Th&E PYEdRRsehAUIREDHUEPUPTSSHFA . The transport stream
filter 33 operates in such a manner that a packet is ignored and di scarded
when Y is |ogizal ICocand interfimferfed accest Ry nenodf 3and;Fig. 2 when
Yis logical "1". Data that has been transferred to the FIFO nenory 34 is
DMVA- t r ansf er r edommunlie sstyse B mewertnrgl Smehnge rfagnatoxmnupuicert iidg bgad aDVA
controller 35. Fig. 4 illustrates the operation of this filter. It will be
under st oo itdiats padkECs ddransptelr feaok et and whose PI D val ues match the set
PID values in the register 51 are extracted fromthe MPEQ transport stream
by the filter.ifpaedortpupacketsonefeianed faire pihiohiid Eilglycébes f2ofh A P R
2003 20 program of the CPU 13, only packets desired are transferred to the

system nmegoidp8 ¥ the [AOs ARkt BPgeaBsRL Hssabitude CPU 13 exam nes
the data that has been transferred to the systemnenory 8. Since the

packets are COfhLPUAYS dad 5041 i@t fr@f Blald aRek kiR nf O&ar enlelicngatle
packets to the original section of packets can be perforned with ease. In a

case whergnfid 4 £4£89 036 HEERRET{ RN FRE BRsksh PR & b Usalild Yo Pf tRIDS,

data can be transferred wthout sacrificing the continuity of |dent|cal

packets i foighgd& 3 e @ﬁ%}'@éﬁh@ﬂ\ ﬁ,d%iféﬁe%&{ 1o 3&/&&&@ HIP! Ly are

changed accordi ng en the DVA tra I's per or e eration en

recel Vi ng 9 MORGLEBLIORI PRAsANa L - A doserdmed Wk Slpieans o the

;!omchart en a su SCLIptIOﬂ roadca I's to be the
agr cerent Sarich 4RECERREALY, Vot TReP A £bE B ALY AT n isBgenent

Subser pt ?%%%%3%&5&213#2%é%?gti*"ﬁ#mt 3 sqalahtﬁ?eee%c“%“s?%wép St Udes
t he agreenent, the roa astlngﬁﬁyfgkon uses a satellite to transmt the

EMM dat a Fgﬂéth%?p {ﬁut §B%?Psﬁaéfe s . The EMM dat a,

therefore, s Cheh@iSl 4N 8XLnaC BA P 99" WM ovided between the

communication control means and said input/output control
interface, reading/writing of the IC card and control of
descrambling being controlled, upon receiving
subscription broad cast, by said CPU.

Other features and advantages of the present
invention will be apparent from the following description

taken in conjunction with the accompanying drawings, in



2 8 AP R 2003 21 The EMM data that has been extracted is sent to the FIFO
menory 31 via the host bus 14 and an |I/O ( input/out put cont I

which is showmn in Fig. 2. Wth reference to Fig. 2, the data fpggl?ﬂgﬁzgggg
menory 31 is converted to serial data by an RS-232C controller 30 and the
converted data is witten to the 1C cand 5 as the EMM data through the IC
card interface 6. .Key information for descranbling cannot be read out of
the IC card 5 unless this operation is carried out. Further, card-specific
ID information contained on the IC card 5 is read by the IC card interface
6 and converted to a parallel signal through the RS-232C controller 30 ,

whence t hevipiadlal lélkesi ga@keriehdd abhheacete Hhes i aemiiey Sdme Wen the
data has entered the FIFO nenory 31, an interrupt Is issued to the CPU 13,

in respongsint P14 Etaxtﬂbe FEobFhdut 2aERET daRRA-& t BhkRe dy ogram transfers
the data in the FIFO nenory 31 °to the systemnenory 8 via the host bus 14

by neans gfg e bé@cmfpbhebﬁ%,ththﬁllNrgg)rrrat| on of the ICcard 5 is

set in the descranb er I n advance by t I /O controller 32 via the host

bus 14 1t 1S g refl that this a%cqerr@gggatn} 39605 brngn L1

setting. hbxt I"ement ntrol recel Step

502 in FI% e ECM ata co aln§odat

onflguratlon o] r practicing a mode of the
present invention;

Fig. 2 is a block diagram showing the construction
of a filter and transport controller in this mode of
practicing the invention;

Fig. 3 1is a diagram useful in describing the
construction and principles of a filter in this mode of
the practicing the invention;

Fig. 4 is a diagram useful in describing the operation
of the filter in this mode of the practicing the invention;

Fig. 5 1is a flowchart illustrating the flow of
processing for descrambling a subscription broadcast in
this mode of the practicing the invention;

Fig. 6 is a block diagram illustrating the
confiquration of a system according to a first embodiment
of the present invention;

Fig. 7 1is a block diagram illustrating the
configuration of a system according to a second embodiment
of the present invention;

Fig. 8 is a block diagram showing the construction

of a filter and transport controéller according to the



2 8 APR ?_003 22 needed to extract, fromthe IC card, the key for
descranbling a subscription broadcast. The broadcasti ng statiQnBuﬁ@%Regoga
satellite to transmt the ECM data, for every subscription broadcast
program together with the MPEQR transport packets while the broadcast is
being performed. The ECM data, thereforg is filtered and extracted by
program The ECM data that has been extracted is sent to the FIFO nenory 31
via the host bus 14 and an 1/O controller 32, which is showmn in Fig. 2

The data fromthe FIFO nenory 31 is converted to serial data by the RS-232C
controller 30 and the converted data is witten to the IC card 5 as the ECM

data througBobh& |&mis8a9mieHer face 6 ( step 503 in Fig. 5). Next, after a
del ay equivalent to the tine hecessary for processing data fromthe |C card

ol ay_equi va f ry o s I

Cead by - the | & R4t o i B FAeatan erl b3y HRREE Ay HESRESE B0,
I'1el si I h_the RS-232C at.roll 30, wh th | | el

Cgnal i s PPansPEY SPRHORash A aRRAT 9o s FRER o hRP a1 ne

FIFO menory 31 ., an interrupt is {ssued to,the CPU 13. in response to which
the CPU 13,ir1%&%ordéﬁce:ﬁfthath ﬁﬁ%ﬁbrdﬁ}aBFéﬁhféF%l?ﬁEr&§§dHéanhﬁg key
data in the FIFO nmenory 31 to the systemnenory 8 via the host bus 14 by
neans of tRENEATWeRELBR ef 2 systap |egegding to a third embodiment

of the present invention; and

Fig. 11 1is a block diagram illustrating the
configuration of a system according to the prior art.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Modes for practicing the present invention will be
described below with reference to'the drawings.

Fig. 1 is a block diagram illustrating the
configuration of a system for practicing a mode of the
present invention.

As shown in Fig. 1, a digital satellite broadcast
receiving unit 7 has a parabolic antenna 1 for receiving
the radio waves of a digital satellite broadcast, and a
digital satellite broadcast tuner 2 for performing a
transponder selection, demodulation for restoring the
radio waves to the original digital signal, and error
correction, thereby obtaining an MPEG2-based transport
stream delivered as an output.

At this time the control terminal of the digital

satellite broadcast tuner 2 is connected to a filter and

host bus controller 4.



23 32. The descranbling key data is witten to the descranbler 3 by the I/0
controller 32 via the host bus 14 (step 505 in Fig. 5). The de§§6a¢dpﬁkégﬂa
descranbl es packets of the scranmbled MPEQ transport stream output by the
digital satellite broadcast tuner. Thereafter, until the channel is changed
or the custoner termnates viewng ( "YES' at step 506 ) , control returns
‘to the ECM reception processing step 502 to repeat the above-nenti oned,
sequence of operations, nanely execution of processing for receiving the
ECM data, i witing of the ECMdata to the I C card, acquisition of the key
data fromthe IC card and witing of the key data to the descranbler 3. If

the channel isyghangech&rMbReCustPABporer HHEEHR Ve'Wirdhs f8ereequence of
operations for descranbling is term nated. Accordingly, if the descranbling

pr ocessi NG rje> (XaCYE Snlitble BRANBL NN R Fiha’ A EhenBR LN ai ned

in the channel o e subscription broadcast is set 1n the ter, then

descr anbl Vi Lo W.ll he f Lotk e ry. 8 by

DR ons STe TS e o BFbe Rt or B2RE AR g BB FYR Tl e

payl oad of..t.he packet, the CPU is capable of extracti the P Packeti zed

El ement arfléthcree’gn‘im t}%trggﬁe&qr\/%lp%gééf i 3&) ‘3%8 agﬁic&a“\lﬁlzgegxgr‘act ed

PES i s 2 8 APR 2003 24 decoded by the pro rf executed by, the CPU, the

result of deco g i {19 10 and
BhRgtal tieagdd HasLRURAANETOLIRE Arkee o oph By dRde

video is displayed on the CRT 15. The result of decoding audio is .

t ransf er r &@% & Bansnitd ne RGN PUHG CRIr AN BBBEBCEs Spr WAIE 6y t he

speaker 16. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Pref erred
enbodi mentfoof achesgias@ndn nyenGagid whl.l The filter and host bus

controller 4 is connected to a host bus 14 of a persona;
computer 18 and is capable of accessing a CPU 13 of the
personal computer 18. Thus the digital satellite
broadcast receiving unit 7 is connected to the host bus
14 of the personal computer 18.

The personal computer 18 generally executes data
processing using the CPU 13, host bus 14 and a controller
9 for controlling a system memory 8. An image display unit
10 connected to the host bus 14 displays an image on a
display device 15 such as a CRT, and an audio reproducing
unit 11 connected to the host bus 14 produces audio from
a speaker 16. A modem 12 connected to the host bus 14 makes
possible data communication by being connected to a
telephone line 17.

The operation of this mode of practicing the invention
will be described in detail with reference to Figs. 1
through 5.

Fig. 2 is a block diagram showing the construction



now be described in nore detail with reference to the draw ngs._Fig. [
bl ock diagramillustrating the configuration of a system accorcﬂr&; AB&)H@G@
enbodi ment of the present invention. As shown in Fig. 6, a digital
satellite broadcast receiving unit 71 has the parabolic antenna 1 for
receiving radi o waves that have been bri?adcast usi ng a comruni cati ons
satellite in conformty with the Japanése Tel ecomruni cati ons Technol ogy
Council (a partial report of July 24, 1995 in response to Inquiry No. 74),
and a digital communications satellite broadcast tuner 70 for performng a
transponder sel ection, QPSK denodul ati onfor restoring the radi o waves to
the origing .d{gi i.g e r hQo., g4t . Qbt al i an
MPEG2 tra%gpor @ngﬁég%rdgﬁ%el?(g taiéth%n co%ﬁ{%ﬁ(?ﬂ%? t4h!1§{ ?‘?‘?{nlegt hg)c%'lon rol
term nal of ”l}e]' diﬁitgh satellite brogdcast, tuner Zlo 1.8 ZFEEQER 203 25
connect ed PEETHES HPt &P AP RBRELBEY dorftof | 8P 2. INRGEARHYS in
transport streamis transferred to the filter, and gost bus controller 4 via
the descr 3fFEriRing k§§ APE HRCEHRD AR DR BF LBEES ApFPAgILd TSt from
the filter and host bus controller 4 to the descranbler 3. The filter and
host bus EéStr di Hér a4dAagamihE ef Racénf dpsEahimEdihagraratienirt |
card interface 6 for accessing the ICcard 5 in order to receive a

subscri pt itdve Brickiderst asdnF ugi iy i corfeweharsnd ogadas¢rabiimg thein
conformty with the Japanese Tel ecomuni cati ons Technol ogy Council (a
partial rdpow of JyPnoRdssigp ifior esiscseanbllimgui ray Mubgdyiptheordilter
and host bus controller 4 is connected to a PCl (Peripheral Conponent

| nt er conngaiogddaust(5 of the personal conputer 18 , whereby access is

possi ble fromthe CPU 13 of the personal conputer 18. Thus, the digital
comruni cat i onsragtiel Wiatviedrapdopstelieed bynghenpbharabe bieoaneengrh tio, t he

PCl bus 75 of the personal conputer 18. The personal conputer 18 generally
executes dalnProSEEINRY Usidl 45es Y113t LA rdnspbpaund swweehi i j dge 72
for controlling the systemnmenory 8. An inage is displayed on the 15 by
a graphi cgensyBheHon LRANBEERE (b PR OUSr & SpedFd @ateli0ihsS the
reproduced from 2 8 APR 2003 26

digital satellite broadcast tune{r 2 by the CPU 13 of the
personal computer 18, whereby the digital satellite
broadcast tuner 2 outputs a MPEG2 transport stream. Since
a subscription broadcast channel has not yet been
descrambled, such a broadcast is descrambled by the
descrambler 3 and converted to a descrambled MPEG2
transport stream in a case of subscription broadcast. At
this time a key for the purpose of descrambling is sent
from the system memory 8 of the personal computer 18 to
the descrambler 3 under the control of the CPU 13.

As shown in Fig. 2, an MPEG2 transport stream 39 output
by the descrambler 3 is filtered by a transport stream
filter 33 in the filter and host bus controller 4. The
transport stream 39 is filtered based upon the IDs .of

packets, which are desired to be filtered, decided



t he speaker 16 by a sound CODEC 74 connected to the PCI bus 75. The nodem
12 connected to the PCl bus 75 makes possi bl e data communi cati f
connected to a tel ephone line 76. The operation of the first éﬁ@ozwﬁgﬁZUHB
wi |l be described in detail with reference to Figs . 2 through 6 . Radio
waves are received by the parabolic anfgenna 1. Tuner setting, such as
communi cations satellite transponder swtching, QPSK denodul ati on and error
correction are perforned in the digital communications satellite broadcast
tuner 2 by the CPU 13 of the personal conputer 18, whereby the tuner 70

out puts an MPEQ transport stream Since asubscription broadcast channel
has not yirdeenadas B@mdl ot Aulr e8daasd ¢pydescranbl ed by the
descranbl er 3 and converted to a descranbled MPEQ transport stream At
this time a kﬁ)éffeffeﬁé‘é R PPS§ P Rgﬁs%@m%‘i' 9 bsrgcff‘”hef A je system
menory 8 of the personal conputer to the descranbl er under the control
of the CPlll‘%*}.r‘Jl"he I\C/)PEe% jransport stream 39 output by the descranbler 3 is
filtered by fe P?ané%or? dPPeam filter 33 (see Fig. 2 jJ . The transport
stream 39 is filt d sed upon the | Ds of packets ich are desired to
be filtered, Eb@i g@%ﬁé%’?@ﬁﬁg’d’rﬁ/ %%ea%g;ﬁaﬁﬂ‘\?r?%%ﬂ?%g EBRYRER O Fef er ence
wll be had to Fig. 3 to describe the 2 pR R 2003 27 filtering

oper at i oP2CPHBLtF| g éoﬁéﬁq4n%3n8§mﬂé%f}??ePYEF@ck 50 conprising the
filtering PID register 51 and the conparator, 52. The filter exam nes the
13-bit infornﬁﬁp%ﬂ?E@ﬂéﬂ&ﬁﬁngapﬁﬁqﬂQPEPHﬂﬁ?%FEG?ﬁWQ#E%@#?&ﬂ#%%n1 The
conparator 52 conpares the value of the PI17 with the value of a PID, which
i s desirdwte; benferreredndicatons wbdehsdndirates1shbthem Py ayter 51
beforehand ' by the CPU 13. The conparator 52 outputs |logical "1" when the
conpar ed &b emtrolr Bsgpteagenstlin @hevhankets RPhDside teatt dmidihcaSoxt,een of
the filter blocks 50 may be used so that 16 PIDs may be filtered

simul t aneduist . ihlde ddx e tHeaubputesw oPEShg Hadket ikleac kBl ememtizaryed by
the OR gate 53, and the operation of packet filtering is decided by the
state of gtheedmyi goaktautfpwim hd payR gater Thidherdnapsper paskeayn f
filter 33 operates in such a manner that a packet is ignored and di scarded

when Y i sdogspalrt’ @adiéti pribanisfef redpto thackbt den €1 EOcammsy 34
when Y is logical "1". Data that has been transferred to the FI FO nenory 34

IS Dm-trmfeéégq t owhhesystigm mMEpA 8 o therspnali fFopucecaldidy the
DVA controller 35. Fig. 4 illustrates the operation of this filter. Packets

having i defkdpahtRlos at@a8xtraghedatass shews i nj figviqud Nces@igamacket s
required are filtered by the 2 8 APR ?~~"~ 28

attribute of the packet; scramble control, which consists

of two bits indicating whether scrambling of the packet
payload is necessary and the type of scrambling;
adaptation field control, which indicates whether the
absence or presence of an adaptation field in this packet
and the absence or presence of a payload; a cyclic counter,
which consists of four bits representing information
detecting whether some packets having the same PID have
been discarded in-transit; and a 184-byte payload.

The filter is constituted by a filter block 50
comprising a filtering PID register 51 and a comparator

52. The filter examines the bits representing a PID in



programof the CPU 13 , only packets des fired are trans ferredztg m‘ 3
system nenory 8 by the program The program executed by the CPULL a ZQQ

the data that has been transferred to the system nmenory 8. Since the
packets are continuous, a section form ng operation for restoring the
packets to the original section can be rformed with ease. In a case where
filtering has been perfornmed based upon a 16 PIDs, data can be transferred
wi t hout sacrificing the continuity of identical packets if the transfer
destinati on addresses of the systemnenory 8 are changed when the DVA
transfer is performed. Operation when receiving a subscription broadcast

wi Il be deggeipeic ¢ Pa h8HSANER ear hejéﬁé‘f?i‘ﬁ%\ﬂﬁz ,F‘tgrei téolm £ a £

e or
subscription broadcast I1s'to be recelve Irst tine, ecessary

for the custo ' nter int n e n ith e dcast
provi der a%%l gﬁgﬁptg(}t%%%d% %gté%aﬁh:(l’cg%gr ‘cﬁ?hst%erﬁ% é’@\#llsen (#]ga.l béfﬁ’. The
EMM dat a coptains the subscrjption.brpadcast reenment i nfornmation,  Wen

t he custonBPtE n&lsuagfjt%gaﬁﬁ?&%{'igﬁﬁg r&g‘g‘ctag’ﬁ%}es?%ﬁ%ﬁ 12ekhg
satellite to transmt the EMM data together with the MPEQ transport
packets. ThePEREASLLT tHeRGRESNRR Pt BREJCRHGL 8xt r BREHOBPAK JEPEM The
EMM data that has been extracted is sent to the 2 8 APR 2003 29 128-byte
FI FO menor$232upaithel pricpds "A5" dnlgen/ theorormared 3RIDSh@ad@a aRdm t he
FI FO menory 31 is converted to serial data by the RS-232C controller 30 and
the convertediem¥ dt 4 whewr ithenPIBst ko I®Eamdtsht.hr ough the 1C card
interface (I/F) 6. The settings are: half duplex start-stop

synchroni zat i o, mheraflatty bof, thegtildaga bliosksodd paayt peamdb &d bsd guard
time. Key information for descranmbling cannot be read out of the IC card 5
unl ess t hishapeaaplamralsityre f ePlIDset mafubeh€d ]l teare spiacaitaniddusi gL nati on
contained in the ICcard 5is read by the IC card interface 6 and converted
to a paraligl sacgn@adéronghorhe RERS826uEpatisoldferc B, £ Mieese Hwcpar al | el
signal is transferred to the FIFO nenory 31. Wien the data has entered the
FI FO nmenor y/s 3dbtafnied &y uit O gat!aB tahd e £CBY thit i e R &4 @eWhi ch
the CPU 13, in accordance with the program transfers the data in the FIFO
nemory 31 {19 the syistesrnemiputd.via the PO bus 75 by means of the I/0
controller 32. The ID infornation of the 1Ccard 5 is set in the _
descranbl er 3 iphady3a¢atied her | p ket £Qhhelr 325 Vi g aaeiagdh%g tRe 1 1
reguired that the above procedure be carried out in advance by rnitial
setting. Nexhtel 8 HiM daLAa1SoLeGRIY e takepi@e N > dat a
contai ns data releeged to eét raac?, fcbﬁiom%slhe IC * g gAP&'eg:Ogg}:fgrc%ree , the
key for desgranblipg+@ § i ptiopnRro , eghroadeasty taghon
uses a communi cat}:gntsat gllgﬁ%{ie to tpgnsﬁggﬂtghgrghwsgat a, fo?}ii;g%?y 33
subscripti r i t EGQ. t r ket s
whiTe the Dpetdca to BUBH Aimafees Sndt s bRl  {ERORE L0602
therefore, jig filiere d,extract ed RLQg .The ECM data that has been
extracted ?!ngggﬁ:Jtéet% ‘tgﬁggFFFésngln% %/c§¥ v:ba E)ﬁlerp Pd e%ﬁ%nﬁgeé.ﬁc?cr?@ a
control | er The data.fromthe FIEO nenory 31 is gonverjed to serial data
by the RS B3R BEMGH!| af 3 orh @g%%r%/ebsleaﬁcékwiften to the IC
card 5 as the M ot L UOB e IS S8 & HOLCLEAER S H RSN 54

is DMA-transferred to the system memory 8 of personal
computer 18 by a DMA controller 35. Fig. 4 illustrates
the operation of this filter. It will be understood that
packets (transport packets) whose PID values match the set
PID values in the register 51 are extracted from the MPEG2
transport stream by the filter.

Since only packets required are filtered by the




Next, after a delay equivalent to the tinme necessary for procesgi ng data
fromthe IC card 5, the key data needed for descranbling is traéanAPeRlZOUa
The key data is read by the IC card interface 6 (step 504 in Fig. 5) and
converted to a parallel signal through the RS-232C controller 30, whence
the parallel signal is transferred to tgpg FIFO nenory 31 . Wen the data
has entered the FIFO nenory 31 , an interrupt is issued to the CPU 13, in
response to which the CPU 13, in accordance with the program transfers the
descranbling key data in the FIFO nenory 31 to the systemnenory 8 via the
host bus 14 by means of the I/0 controller 32. The descranbling key data is
witten toptbgramod APRAHOI ﬁﬂodﬂ%p,?a@hHeafs ey @ aleOt eamlsrfd #6432 Vi a
the PCI bus 75 (step 505 in Fig. 5). The descranbl er 3 descranbl es packets
of the scregbked MIERehr aRIHFY 8t lbg,anelpéjtﬁpyé P¥mi.he digital comunication
satellite broadcast” tuner. Thereafter, unti t%e channel is changed or the

custoner ter i i@, ¥bephidck aESadhySLER 886 13 o§aRlindls hgfaidis L0 the

ECM recepti on processi ng step péa VE- nméntioned sequence of

oper ati ons ecut.i 0cessi for iting of the ECMdata to
the IC car%l?ggggé%s?%e%g t!or?g?%%e%é:yecga?%r%%n?¥%%ef"d“%5‘|p(fya%d' w%\gtr?cﬁﬁ of
the key daja to_the descranbler 3. |If the channel is changed or the

cust oner t{ésﬁi RAFEERS A RSOl MQU8ncd BFCSIE it YHRLPEr OBELA BRI ng i s
termnated, If the descranblin rocessing i s executed iin the manner shown
in Fig. 5 Ay trr?eS*F‘PElBSnt‘é?ﬁeg’aﬁhk?ﬁ§ dfankhBE ATiHeNddbsTeFpirsn of
broadcast is set in the filter, then descranbled video and audio wll be
transf err eBacsetife GARt bf PEFFYrBedy WO €®%sequent |y, when the program
extracts the payl oad of the packet, the CPU is capable of extracting the
PES of the resgdctaveaRRE®h&exdef idterming chaFhbesn rpex £drred ibnskdoded
by the program the result of decoding an inmage is transferred to the

gr aphi cs subepsaepd 7Badrid wicdke ® IBs di dpt ayean dre theaDRfetFedlvd theswt t  of
decoding audio is transferred to the sound CODEC 74 and audio i s produced
2 a aPR zo93c3ifiycirne tpealcrntibnuAtgecohdidehbdiced@ntpatkehe [prfesene
invention will now be described with reference to Figs. 7, 8 and 9. In
accor dancet nanls fiehe dsecoimla edbed adelte s ©8s SOWh é 15 & tgem mehdbrouglhade the
filter block of the transport streamfilter 33 (see Fig. 8) of filter and

host bus centh@ldderackdBdphoMivdachaht bBhewoMhi kreiss foF et paetfioignedl y the
payl oads of MPE& vi deo and audi o from packets

Operation when receiving a subscription broadcast
will be described with reference to the flowchart of Fig.
5.

When a subscription broadcast is to be received the
first time, it is necessary for the customer to previously
enter into an agreement with the broadcast provider and
write EMM (Entitlement Management Message) data to an IC
card (step 501 in Fig. 5). The EMM data contains the
subscription broadcast agreement information. When the
customer concludes the agreement, the broadcasting
station uses a satellite to transmit the EMM data together

with the MPEG2 transport packets. The EMMdata, therefore,

is filtered and extracted by program.



and transferring these to a hardware-inpl emented MPE&Q decoder éOA 'ﬁm
Fig. 7 ) via a 512-byte transport buffer. The decoder 20 decodz E i

and audi o, applies its video output directly to the video display unit 1 D
, Without the intervention of the host bus (PCl bus ) , to display the
video on the CRT 15, and applies is au%’ 0 output to the audi o reproduction
unit 11 to produce audio fromthe speaker 16. As shown in Fig. 7, a nenory
19 serving as a decoding buffer is connected to the MPEQ decoder 20. In a
case where MPER decoding is perfornmed by hardware, the transport stream
filter 33 extracts a PCR (Program C ock Reference ) that prevail ed when

encodi ng was o] n S h "LV)‘\%% t kg i hge PCR
is |atched bng{% atc g%t%asgri;f%)m%glgnBEeh B nétahg'gl ast%tr#ed@&PCtREl s the

first P r I he t P

si mul taﬁepg)ggb ﬁgr c%grﬁ%r Ctglié‘ﬂ% u%v\izllg‘x%gan 399 g@’batﬁﬁﬂﬁéﬁt&p by

t he clockfrg m t.he g d?}fe%r? A subtractor Gl cal culates the

di f f er enc®°B&H ra PER &ﬁ’&“’f’he“@a 48 r écorded by the counter
64, and the dlfference is converted to an anal og_si gnal a DA

(di gi t al -t 0- afbHoly)r P RRES L8E Lghe? D/tﬂec‘éﬁﬁér:FEPmG'?h?sﬁ/%}a?d%?%rXO as to
i ndi cate a nedi an potential when the difference output by the subtractor 61
is zero ahll dfecamsiesbedstoo safktl tAatpobenitaRSmeh2Eheoatrelbhte s
positive and | ower the potential when the difference is negative. |In order
to avoid 2Prandotheopanneshemhaiattthel Dupitten the thien brmardep @BAC) 62
exhibits a large fluctuation in potential, the output is directed through a
| ow pass thet @&MM LRFya68hamdiglmptihet dCa daleni]uéntyemiﬁmtting termnal of a
vol tage-control l ed oscillator (VCO 43 that is capable of finely varying

clock oscill atkey fnequamatyidy forodesalrandligg. cahaotChBelI @adpotis t he
clock of the MPER decaoder 20. The clock is input to the PCR counter 64 as

wel | . opepat khre isc syahdt Batuhhessl e DU peitaby oinhei /GEh 42 iproaehes the
cl ock of the encoder on the side of the broadcasting station. This nakes it

possible to elputtRke,0idd ovpard funsderH | owrel maiei éi apopeatidedfen even
if a broadcast is viewed for a long period of time. This arrangenent is

advant agegHe WieNchlrd S5 desi nesagoply dhhenTeuscd Pad igft ebeackt ¢ safgsired
to reduce the 2 8 APR 2003 34 progessing capability of the CPU 13 of
personal cERRMY&ed to a parallel signal through the RS-232C
controller 30, whence the parallel signal is transferred
to the FIFO memory 31. When the data has entered the FIFO
memory 31, an interrupt is issued to the CPU 13, in response
to which the CPU 13, in accordance with the program,
transfers the data in the FIFO memory 31 to the system
memoxy 8 via the host bus 14 by means of the I/0 controller
32.

The ID information of the IC card 5 is set in the
descrambler 3 in advance by the I/0 controller 32 via the
host bus 14. It is required that this be carried out in
advance by an initial setting.

Next, ECM (Entitlement Control Message) data 1is

received (step 502 in Fig. 5). The ECM data contains data



18. A third enbodi nent of the present invention will now be deZﬁﬁigﬁdﬁﬁ9UU3
reference to Fig. 10. In the third enbodi nent, the present inv i -
applied to a digital TV broadcast by terrestrial waves. Such a systemis

pl anned for the near future. The basic hardware is simlar to that of the
second enbodi nent and only the differempes thereof will be described. A
parabolic antenna is used for a satellite broadcast. \Wen a broadcast
relies upon terrestrial waves, however, use is nmade of a terrestrial wave
antenna 21 of the kind that is currently enployed in the ordinary hone. The
tuner 2 also is changed fromone for digital satellite broadcasts to one

for digitaledgetestoi abxbreagicast Sromoweyer , 18i ncaridie aleutkef thertuner
2 is an MPEQ transport stream all other conmponents of the digital

broadcast J&eel-XinBd iHY ta §ud¥LPEHEION beOHRUIL LIt 18 Bhe hheasidms@pnghose
set forth above. Further, it is expected that the digital terrestrial TV

br oadcast & i { § UM i GHEOPLILT 08 SR TEZ Eh Pl @nPAR LY { e foh- def

inition TV and"w || not ed to current screen sizes. rdingly, it

5 o B s S S AR BIRad Ca BRI DG ERRTS o pER0d O,

with the R{Pel‘?ggt t:irnayr?sné(i)g%’ Sagwg%esr v(?r{'liifef e%]tlg Yroa Egisr%edis being
performed. The ECM data, therefore, is filtered and
extracted by program.

The ECM data that has been extracted is sent to the
FIFO memory 31 via the host.bus 14 and an I/0 controller
32, which is shown in Fig. 2. The data from the FIFO memory
31 is converted to serial data by the RS-232C controller
30 and the converted data is written to the IC card 5 as
the ECM data through the IC card interface 6 (step 503 in
Fig. 5).

Next, after a delay equivalent to the time necessary
for processing data from the IC card 5, the key data needed
for descrambling is transmitted. The key data is read by
the IC card interface 6 (step 504 in Fig. 5) and converted
to a parallel signal through the RS-232C controller 30,
whence the parallel signal is transferred to the FIFO
memory 31. When the data has entered the FIFO memory 31,
an interrupt is issued to the CPU 13, in response to which
the CPU 13, in accordance with the program, transfers the
descrambling key data in the FIFO memory 31 to the system

memory 8 via the host bus 14 by means of the I/0 controller



First, necessary packets in an MPEQX2-based transport stream can be
transferred to the systemnenory of a conputer. This facilitagpa ﬁbR 2@%3
processi ng of packets by the conputer CPU. The reason for thi s that e
packets of an MPEQ transport streamare filtered by PIDin a digital
broadcast receiver and input to a FI FQgenory, after which the packets are
transferred by a DVA controller to the systemnenory by DVA via the host
bus of the computer. Another effect is that the witing of data to an IC
card and the descranbling of data can be controlled by the CPU of a
conput er when a subscription broadcast is received. As a result, ECM data
can be sent to the IC card by the conputer CPU and key data for
descranbl i ng purposes can be taken out of the IC card by the conputer CPU.

The conput er can .t Bt h y t [ er, More specif
ically, in thgﬁgﬁesgﬁsﬁ%e ;th'Lg‘r%} 3%1%&-2 [ gg{tr%anglfsgr ?‘ggiﬁ%?r}n{ t h%ocor%‘u% er
data s CBRTEAHTLERa Jo 0 die| BAQ) COPLRP FEeD33E vifle 'L aNGRH PHGh be
transmtted fromthe IC card interface to the I1C card. In addition, the
data fromltthd S%eRa? 85 4ncd@r t 2d -t oTHEpAeSICE AP Leyndl dgsr¥aRbLlESar d

2 8 APR 2003 36 interface by the RS-232C controller, the data is

t r ansf er r P@ket fe Fighe feiprgpbded MREGIatH ans Rt SHrepsd ayudparh Mdhory
via the host bus by the /O controller. The data in the systemnenory is
written téhehadestadnisiadrellatendrwadchat bypnere |/ O control ler. As many
apparently widely different enbodi nents of the present invention can be
made wit hout depereiafidr pmuinteispithe ahdireoobe ias dhsagesdr ethetdien and
defined in the appended clains, it is to be understood that the invention

is not |ipuisartbriertternjnatfes widwinget YESteneottep 50 &) ARFoR8rol 37
WHAT IS CLAIMED IS 1. A systemfor receiving a digital satellite broadcast

in an inf eefhitod iy @RS BIOM rakiai Bl o p E60PE5SnA0s ted) 502l ter rapans for
filtering packets, by packet 1D, froman MPEQR-based transport stream

which is eueutadyve-fleaittiddsadel beh@diindest dpaehtildari | hhakasection
formati onfrom packet sof the MPE&- based transportstream by a CPU of a

conputer, eiidd¥ 168 ef NGHNEEELEARY akbel FH8elikanPOkheSt EOMM hita,
descranbled if the broadcast isra subscription broadcast; (b) a buffer

reror y ggﬁgﬂ@% £ G AW ddta HSUHEIR HYPN N PEER 104 R e sal d
key data from the IC card and writing of the key data to
the descrambler 3. If the channel is changed or the
customer terminates viewing, the sequence of operations
for descrambling is terminated.

Accordingly, if the descrambling processing is
executed in the manner shown in Fig. 5 and the PID contained
in the channel of the subscription broadcast is set in the
filter, then descrambled video and audio will be
transferred to the system memory 8 by DMA.

Consequently, when the program executed by the CPU
extracts the payload of the packet, the CPU is capable of

extracting the PES (Packetized Elementary Stream) of the

respective MPEG2 video and audio. The extracted PES is



the data can be accessed by a host bus; and (c) DMA control neans I
transferring, by direct nenory access, content of said buffer M@R 8093
system nenory of the conputer via the gost bus. 2. A systemreceiving a
digital broadcast in an information p? cessing apparatus conprising: (a) an
I nput/out put controller for witing/reading the content of the system
menory obtained fromthe host ' bus in order that data for descranbling may
be sent to the IC card by the CPU so that this data may be read out of the

| C d; [ t Qki t t
the 1 a0l B EnR pk gl Uneq 8 fEBRSEREL CEp3 Bl ey, S 10

t i tt] ta i id buff to.the | C, d vi, | C card

i nter f acS(OFN AR BRATEr To A MRS RETE AL tor EheniBiage ddBeey Entli g the
data for descranbling is read hy said RS-232C control neans via the IC card
i nterfacet0 (2Bd) Viikai 15t Hds@day 9da@Nb ¥ h&aicRRs! 332C control neans is

stored tenporarily by said second buffer nenory until the data can be
accessed by tFhehgseswlt; odndlgd9d inngr eudihelgetrpanfiengedats, the ch has
been read out to~the system nenory from said second buffer menory via the
host bus,audior reperodwe $agdudddcrbbhbasd wud bai iils produced by the
speaker 16.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the present invention will
now be described in more detail with reference to the
drawings.

Fig. 6 is a block diagram illustrating the
configuration of a system according to one embodiment of
the present invention.

As shown in Fig. 6, a digital satellite broadcast
receiving unit 71 has the parabolic antenna 1l for receiving
radio waves that have been Dbroadcast using a
communications satellite in conformity with the Japanese
Telecommunications Technology Council (a partial report
of July 24, 1995 in response to Inquiry No. 74), and a
digital communications satellite broadcast tuner 70 for
performing a transponder selection, QPSK demodulation for
restoring the radio waves to the original digital signal,
and error correction, thereby obtaining an MPEG2 transport

stream delivered as an output. At this time the control

terminal of the digital satellite broadcast tuner 70 is



| nput/out put controller, whereupon a digital satellite subscription
broadcast is descranbled. 3. The systemaccording to claim1l1l o a,zwbﬁrzbna
said buffer nenory each conprises a figest in first out FIFO ne y V40
system for receiving a digital broadc in an information processing
apparatus, wherein packets of a descranbl ed MPEQ-base transport stream are
assi gned video and audio IDs as | Ds of packets in the MPE&-based transport
streamset forth in claim1, wherein packets are transferred to a system

menory of _a conputer, b i rect. menory .access,, wherein a video,and audi o
VPEC?. basEAnBRTRAT 760 EREahLiEE crPEAHARE (Ut SR Tb et HRE dacket s, whi ch
have 2 8 AP R 200 38 been transferred to the systen1nennry,l§%%a CPU of
the conput er, N@¥Er ei AREnMEER4ctE2RER U FiRUCBY tife ERRRSIRE rePn the

result of decoding video~is transferred to a video display unit of the
conput er FBedfdpteyr Anb R YTt LW sprafredder, 4 arbathberdsare agib lrRE odi ng
audio is transferred to an audio reproducing unit of the conputer to
r epr oduce3 audkeyf datmafopebher puxpas 8 \af alesorambdding ng & efityifirdm
broadcast in an information processing apparatus, wherein said filter means
for filtethegfiddext sarid ohoshe bMEGEHbased leradspar ttlséréascsambdloeth in
claim1l has a special -purpose filter for video and audi o packets anong

3 L]

The filter and host bus controller 4 has an interface
for communicating data to the IC card interface 6 for
accessing the IC card 5 in order to receive a subscription
broadcast sent using a communications satellite that is
in conformity with the Japanese Telecommunications
Technology Council (a partial report of July 24, 1995 in
response to Inquiry No. 74). The filter and host bus
controller 4 is connected to a PCI (Peripheral Component
Interconnect) bus 75 of the personal computer 18, whereby
access is possible from the CPU 13 of the personal computer
18.

Thus, the digital communications satellite broadcast
receiving unit 71 is connected to the PCI bus 75 of the
personal computer 18.

The personal computer 18 generally executes data
processing using the CPU 13, PCI bus 75 and a North Bridge
72 for controlling the system memory 8. An image is

displayed on the CRT 15 by a graphics subsystem 73

connected to the PCI bus 75, and audio is reproduced from



t he packetsof adescranbl ed MPEQ2-based transport stream said filter for

vi deo and audi o packets allow ng only a packetized elenmentary s a
pass, stores this output in an NPEGQ-ggsed transport strean1buf§£§ EM%R 2003
r,

transfers the streamto an MPE&R deco foll owed by decodi ng the stream
wherein the result of decoding video is transferred to a video display unit
of a conputer to display video on a display device; with the result of
decodi ng audi o being transferred to an audi o reproducing unit of the

conputer to reproquce audio froma spe ; 2 8 AP R 2003,40 reinin
ordbr to HoR SDERKSH of by BeSREBA BPLEC ohd: CoRBAC TR (F8 thge B o
broadcasting station and a decoder clock on the receiving side in said

filter nmBd®ws, 7BrogTh® @K bE cFRRBEIRRA, L P eF hBd PSAR RiEE a7 5i Baki8% ered in
the filter nmeans for filtering the MPEG2-based transport stream and

wher ei n @Pe9dibdld edagh acoBmuageatolrnolledbeiqg | gognecktedast@eans for
obtaining the difference between a filtered PCR val ue and the value of a
count of tetegbond dckneullées supplied to the MPER decoder, perfornng

adj ustnment in such a manner that the PCR val ue and val ue of the count wll
agree, and admhs i npet ckohr eqientleof flilre tVPeEGbaktndat f wdhl hde

vol tage-control l ed oscillator VCO 6. The system according to claimb5,

wherein aqésgirtidled o eRdttda Rl WYthrpadeasindeings ¥ Hgsubst theoey @, the
digital satellite broadcast tuner, and a decoder for supporting

hi gh- def i ni ti @l @SpaPeShaFesPLELiQRd ByS W ifatt Ao 0 LR MRRGA decoder,

so that digital terrestrial Tv can be viéwed by the conputer. 7. A system

for receliifgya digttangsat ehlich? ?ggad_c Shmuh &k £ J6RE TS8R ANAGRSS| NG

apparatus, t ystem conpri si ng: filter means tor extracting packets

RS‘F’{‘ ggo'gdéréﬂ%o'ﬁ‘%iecf‘ LRPEERIND BRI DlRoatASH{d£Y LRa2Isy 2 8

correction are performed in the digital communications
satellite broadcast tuner 2 by the CPU 13 of the personal
computer 18, whereby the tuner 70 outputs an MPEGZ2
transport stream. Since a subscription broadcast channel
has not yet been descrambled, such a broadcast 1is
descrambled by the descrambler 3 and converted to a
descrambled MPEG2 transport stream. At this time a key
for the purpose of descrambling is sent from the system
memory 8 of the personal computer 18 to the descrambler
3 under the control of the CPU 13.

The MPEG2 transport stream 39 output by the
descrambler 3 is filtered by the transport stream filter
33 (see Fig. 2). The transport stream 39 is filtered based
upon the IDs of packets, which are desired to be filtered,
decided beforehand by the program run by the CPU 13.

Reference will be had to Fig. 3 to describe the



41 said
supplied
descr anb
t enpor ar
contr ol

packets being extracted froman MPEG-based transport Strzﬁﬂ&czﬂna

by a digital satellite tuner, subject to via a descr@n@l
ling in case of a subscriptio 7broadcast; (b) a buffer menor
ily storing a packet output bg

means for transferring, by direct nenory access, content of

buffer nenory to a nenory of the side of a conputer. 8. The system

accordin
accessin
w th sai
access f
said IC
on the s
I nput/ ou
wth key

gtoclaim?7, further conprising: an IC card interface for
|C.card: ¢ ni.cation control means for communicating

gfngSgﬁﬁatﬁQﬁfggg?“and | nput /out put control neans for prov

rom a U of . the information 0Gessi ng. appar at us; er

Cord The el EAT, 1F cara st kAP A e, EAEL BhOtEToOrK (e

i de of .the conputer via said communication control neans and

tGRRPESRLNG s, ThhEeX iNiGnPIPor r8GERYERg 34i dadsscrd®

data for descranbling and a control signal for controlling

y for

said filter neans; and (c) DVA

sai d

dat a

I di ng

ata on
menory
sai d

| er

sai d

tuner arecopppuatiy sabd-i nputThet pdiildeer r olexaminesand her di3mrhaisecond
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s provided between said comruni cation control neans and said

i nput / out puformatricn irgEréaecat imepding/ M Dt priig tdfe IMREGZ turdsgpukttontro

of 2 ~

aPR 2~. ~~ 42 descranbling
stream. The comparator 52 compares the value of the PID

with the value of a PID, which is desired to be filtered,
'that has been set in the 13-bit PID register 51 beforehand
by the CPU 13. The comparator 52 outputs logical "1" when
the compared PIDs match and logical "0" when the PIDs do
not match. Sixteen of the filter blocks 50 may be used
so that 16 PIDs may be filtered simultaneously. The OR
of the outputs of the filter blocks is obtained by the OR
gate 53, and the operation of packet filtering is decided
by the state of the Y signal output by the OR gate 53. The
transport stream filter 33 operates in such a manner that
a packet is ignored and discarded when Y is logical "0"
but is transferred to the 512~byte FIFO memory 34 when Y
is logical "1".

Data that has been transferred to the FIFO memory 34
is DMA-~-transferred to the system memory 8 of personal
computer 18 by the DMA controller 35. Fig. 4 illustrates
the operation of this filter. Packets having identical
PIDs are extracted, as shown in Fig.4.

Since only packets required are filtered by the



bei ng controll ed, upon receiving subscription broadcast, by said U "
A h. AX.CA y. AAY?. A LA As. A LAA 2(§> APR 200]
CAS{?. A A A, . AFa,. A A A (S A .A3U A AE, . AN A A@QA@ AN. A'F. Al . AY. AL{ 3. A. As.
Ah. A A #. AF. AL A, . A{. A3. A63Lcz| * Fe?@ogg

FTVh} xsni d_Z] ca] ca] c(a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]c
a)J ca) ca] ca] ca] ca]ca]ca]ca]ca]ca]c<a]cé&a!hi59

* 1 JbA8Bs} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c&a] ca] ca] ca] ca] ca] ca

L?ﬂ }Cils(r:u ‘?% J“c%f%‘}]"]t %b ﬂ f‘a ac‘%i‘?% %g‘é‘]’mﬁgf]ég] %Efc%?BﬁfeaF@é] ca] c(a]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] C%] caljcal 2t ALLI I SHTH#
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converted to serial data by the RS-232C controller 30 and
the converted EMM data is written to the IC card 5 through
the IC card interface (I/F) 6. The settings are: half
duplex start-stop synchronization, one start bit, eight
data bits, odd parity and 2-bit guard time. Key
information for descrambling cannot be read out of the IC
card 5 unless this operation is carried out.
Further, card-specific ID information contained in
the IC card 5 is read by the IC card interface 6 and
converted to a parallel signal through the RS-232C
controller 30, whence the parallel signal is transferred
to the FIFO memory 31. When the data has entered the FIFO
memory 31, an interrupt is issued to the CPU 13, in response
to which the CPU 13, in accordance with the program,
transfers the data in the FIFO memory 31 to the system
memory 8 via the PCI bus 75 by means of the I/0 controller
32.
The ID information of the IC card 5 is set in the
descrambler 3 in advance by the I/0 controller 32 via the
PCI bus 75. It is required that the above procedure be
carried out in advance by an initial setting.

Next, the ECM data is received (step 502 in Fig. 5).

The ECM data contains data needed to extract, from the IC
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ECM data, therefore, is filtered and extracted by program.

The ECM data that has been extracted is sent to the
FIFO memory 31 via the PCI bus 75 and I/O controller 32.
The data from the FIFO memory 31 is converted to serial
data by the RS-232C controller 30 and the converted data
is written to the IC card 5 as the ECM data through the
IC card interface 6 (step 503).

Next, after a delay equivalent to the time necessary
for processing data from the IC card 5, the key data needed
for descrambling is transmitted. The key data is read by
the IC card interface 6 (step 504 in Fig. 5) and converted
to a parallel signal through the RS-232C controller 30,
whence the parallel signal is transferred to the FIFO
memory 31. When the data has entered the FIFO memory 31,
an interrupt is issued to the CPU 13, in response to which
the CPU 13, in accordance with the program, transfers the
descrambling key data in the FIFO memory 31 to the system
memory 8 via the host bus 14 by means of the I/0 controller
32.

The descrambling key data 1is written to the
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customer terminates viewing ("YES" at step 506), control
returns to the ECM reception processing step 502 to repeat
the above-mentioned sequence of operations, namely
execution of processing for writing of the ECM data to the
IC card, acquisition of the key data from the IC card and
writing of the key data to the descrambler 3. If the
channel is changed or the customer terminates viewing, the
sequence of operations for descrambling is terminated.

If the descrambling processing is executed in the
manner shown in Fig. 5 and the PID contained in the channel
of the subscription broadcast is set in the filter, then
descrambled video and audio will be transferred to the
system memory 8 by DMA.

Consequently, when the program extracts the payload
of the packet, the CPU is capable of extracting the PES
of the respective MPEG2 video and audio. The extracted
PES is decoded by the program, the result of decoding an
image is transferred to the graphics subsystem 73 and video

is displayed on the CRT 15. The result of decoding audio

is transferred to the sound CODEC 74 and audio is produced
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A second embodiment of the present invention will now
be described with reference to Figs. 7, 8 and 9.

In accordance with the second embodiment, as shown
in Figs. 7 through 9, the filter block of the transport
stream filter 33 (see Fig. 8) of filter and host bus
controller 4 is provided with two filters for extracting
only the payloads of MPEG2 video and audio from packets
and transferring these to a hardware-implemented MPEG2
decoder 20 (see Fig. 7) via a 512-byte transport buffer.
The decoder 20 decodes the video and audio, applies its
video output directly to the video display unit 10, without
the intervention of the host bus (PCI bus), to display the
video on the CRT 15, and applies is audio output to the
audio reproduction unit 11 to produce audio from the
speaker 16.

As shown in Fig. 7, a memory 19 serving as a decoding
buffer is connected to the MPEG2 decoder 20.

In acasewhere MPEG2 decoding is performed by hardware,
the transport stream filter 33 extracts a PCR (Program
Clock Reference) that prevailed when encoding was carried
out on the side of the broadcasting station. The PCR is
latched by a 1latch 60, as shown in Fig. 9. When the latched
PCR is the first PCR obtained after a channel is switched,

the PCR is loaded simultaneously in a counter 64, which
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subtractor 61 calculates the difference between the
latched PCR and the value recorded by the counter 64, and
the difference is converted to an analog signal by a D/A
(digital-to-analog) converter 62. The D/A converter 62 is
adjusted so as to indicate a median potential when the
difference output by the subtractor 61 is zero and operates
so as to raise the.potential when the difference ig
positive and lower the potential when the difference is
negative. In order to avoid erroneous operation when the
output of the D/A converter (DAC) 62 exhibits a large
fluctuation in potential, the output is directed through
a low-pass filter (LPF) 63 and input to a frequency
adjusting terminal of a voltage-controlled oscillator
(VCo) 43 that is capable of finely varying clock
oscillation frequency by a control voltage.

The VCO 43 outputs the clock of the MPEG2 decoder 20.
The clock is input to the PCR counter 64 as well.

Operation is such that the clock output by the VCO
43 approaches the clock of the encoder on the side of the
broadcasting station. This makes it possible to
eliminate overflow and underflow of the transport buffer
even if a broadcast is viewed for a long period of time.

This arrangement is advantageous when it is desired

to lighten bus load or when it is desired to reduce the



10b5s! 10%&’ () - 3109%& () - F+ ! 10%& ()- & s! 10%& ()-! %O0% ()- 10%& () - WG
W WWWZWAHC 10bsY ! 10%& () - gf 109%& ()-L$S 10%& ()-Y 10b 10b 10B;§ ,&PR 2003
110%& ()-9' ! 10%¢& () - V\WX\XYZ[z[<bC3éOb 1109 () -t

oM 10%& ()-"1109%& ()-! sY “110% 110%&'() g' sY

“1109%& ()-g[i\j\k\I\z\[\]]uv4 10! 3l “110%0& ()- ‘110%0&' ()-

10% o0& ()-F% 10% 0& ()-Y 10 10 10! L-'!110%& ()-t]~_ |aaaaavm[|\/¥1 10! 3|
*110%0 108080 108080 108080! "10%B080& ()-#!1 "10%0& ()-#!c

"10%D@&(Qfgé8;QQ%ngéﬁéﬁ?ffP§Bﬁ¥meKQMC¥9!1%38f18%@SGEa1}%%mputer
18.

A third embodiment of the present inventioﬁ will now
be described with reference to Fig. 10.

In the third embodiment, the present invention is
applied to a digital TV broadcast by terrestrial waves.
Such a system is planned for the near future. The basic
hardware is similar to that of the second embodiment and
only the differences thereof will be described.

A parabolic antenna is used for a satellite broadcast.
When a broadcast relies upon terrestrial waves, however,
use is made of a terrestrial wave antenna 21 of the kind
that is currently employed in the ordinary home.

The tuner 2 also is changed from one for digital
satellite broadcasts to one for digital terrestrial
broadcasts. However, since the output of the tuner 2 is
an MPEG2 transport stream, all other components of the
digital broadcast receiving unit 7 and personal computer
18 are the same as those set forth above.

Further, it is expected that the digital terrestrial
TV broadcasts will furnish high-resolution screen sizes
on a par with high-definition TV and will not be limited
to current screen sizes. Accordingly, it is required that

the MPEG2 decoder in such case be one capable of decoding

MP @ HL (Main Profile at High Level).
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computer. This facilitates the processing of packets by
the computer CPU. The reason for this is that the packets
of an MPEG2 transport stream are filtered by PID in a
digital broadcast ;eceiver and input to a FIFO memory,
after which the packets are transferred by a DMA
controller to the system memory by DMA via the host bus
of the computer.

Another effect is that the writing of data to an IC
card and the descrambling of data can be controlled by the
CPU of a computer when a subscriptionbroadcast is received.
As a result, ECM data can be sent to the IC card by the
computer CPU and key data for descrambling purposes can
be taken out of the IC card by the computer CPU. The
computer CPU can then write the key data to a descrambler.

More specifically, in the present invention, data is
transferred from the computer system memory to a FIFO
memory via a host bus by an I/0 controller and the data
is converted to a serial signal by an RS-232C.

The data can then be transmitted from the IC card
interface to the IC card. In addition, the data from the

IC card is converted to a parallel signal via the IC card
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data in the system memory is written to the descrambler
via the host bus by the I/0 controller.

As many apparently widely different embodiments of
the present invention can be made without departing from
the spirit and scope as disclosure herein and defined in
the appended claims, it is to be understood that the
invention is not limited to the specific embodiments

thereof.
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in an information processing apparatus, comprising:
(a) filter means for filtering packets, by packet ID,
from an MPEG2-based transport stream, which is output by
adigital satellite broadcast tuner, to facilitate section
formation from packets of the MPEG2-based transport stream
by a CPU of a computer, filtering‘being performed after
the transport stream is descrambled if the broadcast is
a subscription broadcast;
(b) a buffer memory for storing resulting filtered
data, which has been output by said filter means, until
the data can be accessed by a host bus; and
(c) DMA control means for transferring, by direct
memory access, content of said buffer memory to a system
memory of the computer via the host bus.
2. A system receiving a digital broadcast in an
information processing apparatus comprising:
(a) an input/output controller for writing/reading
the content of the system memory obtained from the host
bus in order that data for descrambling may be sent to the
IC card by the CPU so that this data may be read out of
the IC card;

(b) a second buffer memory for temporarily storing

data sent to the IC card; and
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(d) wherein after the data is transmitted to the 1IC
card, the data for descrambling is read by said RS-232C
control means via the IC card interface;

(e) wherein the data read by said RS-232C control means
is stored temporarily by said second buffer memory until
the data.can be accessed by the host bus; apd

(f) wherein the descrambling data, which has been read
out to the system memory from said second buffer memory
via the host bus, is written to said descrambler via said
input/output controller, whereupon a digital satellite
subscription broadcast is descrambled.

3. The system according to claim 1 or 2, wherein said
buffer memory each comprises a first in first out FIFO
memory.

4. A system for receiving a digital broadcast in an
information processing apparatus,

wherein packets of a descrambled MPEG2-base transport
stream are assigned video and audio IDs as IDs of packets
in the MPEG2-based transport stream set forth in claim 1,

wherein packets are transferred to a system memory
of a computer by direct memory access,

wherein a video and audio MPEG2-based packetized

elementary stream is created from the packets, which have
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computer,

wherein the packets are decoded by the CPU, and

wherein the result of decoding video is transferred
to a video display unit of the computer to display video
on a display device, and the result of decoding audio is
transferred to an audio reproducing unit of the computer
to reproduce audio from a speaker.
5. A system for receiving a digital broadcast in an
information processing apparatus,

wherein said filter means for filtering packets from
the MPEG2-based transport stream set forth in claim 1 has
a special-purpose filter for video and audio packets among
the packets of a descrambled MPEG2-based transport stream;

said filter for video and audio packets allowing only
a packetized elementary stream to pass, stores this output
in an MPEG2-based transport stream buffer and transfers
the stream to an MPEG2 decoder, followed by decoding the
stream;

wherein the result of decoding video is transferred
to a video display unit of a computer to display video on
a display device;

with the result of decoding audio being transferred

to an audio reproducing unit of the computer to reproduce

audio from a speaker;
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a decoder cloc.k on the receiving side in said filter means,
program clock reference data, termed PCR data, is filtered
in the filter means for filtering the MPEG2-based
transport stream; and
wherein a controller of a voltage-controlled
oscillator VCO has means for obtaining the difference
between a filtered PCR value and the value of a count of
decoder clock pulses supplied to the MPEG2 decoder,
performing adjustment in such a manner that the PCR value
and value of the count will agree, and adjusting clock
frequency of the MPEG2 decoder from the voltage-controlled
oscillator VCO.
6. The system according to claim 5, wherein a digital
terrestrial TV broadcast tuner is substituted for the
digital satellite broadcast tuner, and a decoder for
supporting high-definition-class high resolution is
substituted for the MPEG2 decoder, so that digital
terrestrial TV can be viewed by the computer.
7. A system for receiving a digital satellite broadcast
in an information processing apparatus, the system
comprising:

(a) filter means for extracting packets having Ids

that match a packet ID, termed PID, specified in advance,
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(b) a buffer memory for temporarily storing a packet
output by said filter means; and

(c) DMA control means for transferring, by direct
memory access, content of said buffer memory to a memory
of the side of a computer.

8. The system according to claim 7, further comprising:
an IC card interface for accessing an IC card;
communication control means for communicating data

with said IC card interface; and
input/output control means for providing access from

a CPU of the information processing apparatus;
wherein data on said IC card is read in §ia said IC

card interface and stored in the memory on the side of the

computer via said communication control means and said
input/output control means, and a signal for supplying

said descrambler with key data for descrambling and a

control signal for controlling said tuner are output by

said input/output control means; and
wherein a second buffer is provided between said
communication control means and said input/output control

interface, reading/writing of the IC card and control of
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subscription broadcast, by said cpu.



